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                    Abstract
Transient osteoporosis of the hip (TOH) is a temporary clinical condition of unknown etiology which usually resolves with conservative therapy though may be complicated by fracture or progression to avascular necrosis (AVN). TOH may be slightly more prevalent in men but when it occurs in women, it is most often seen in the latter part of pregnancy. Though fracture is a rare complication of TOH when it occurs, it is most often associated with TOH occurring in pregnancy. Magnetic resonance imaging (MRI) is the best method to diagnosis TOH. Low signal intensity on T1-weighted images, high signal intensity on T2-weighted images, and homogenous pattern of edema (the femoral head and/or neck) with normal subchondral area are in favor of TOH. A shortened course to recovery is reported by use of bisphosphonates, calcitonin, or teriparatide. Based on reported cases, core decompression is not superior to medical therapy. Transient osteoporosis of the hip, which often has no known etiology, usually resolves with conservative therapy but may predispose the patient to fracture or avascular necrosis. Diagnostic method of choice is magnetic resonance imaging. Bisphosphonates, calcitonin, or teriparatide are reported as a useful approach to reduce duration of recovery.
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	AVN:
	
                    avascular necrosis

                  
	BMD:
	
                    bone mineral density

                  
	BME:
	
                    bone marrow edema

                  
	BMES:
	
                    Bone marrow edema syndrome

                  
	DXA:
	
                    dual-energy X-ray absorptiometry

                  
	PTH:
	
                    parathyroid hormone

                  
	PTH-rP:
	
                    parathyroid hormone-related peptide

                  
	RMO:
	
                    regional migratory osteoporosis

                  
	STIR:
	
                    short-tau inversion recovery

                  
	TOH:
	
                    transient osteoporosis of the hip

                  



References
	Asadipooya K, Graves L (2014) Transient osteoporosis of hip associated with alcohol consumption. Adult bone and mineral working group. George R. Brown convention center (room 332D). American Society of Bone and Mineral Research, Washington, DC

                    Google Scholar 
                

	Mirza R, Ishaq S, Amjad H (2012) Transient osteoporosis of the hip. J Pak Med Assoc 62(2):196–198
PubMed 
    
                    Google Scholar 
                

	Mutluoglu M, Sonmez G, Sivrioglu AK, Ay H (2012) There may be a role for hyperbaric oxygen therapy in transient osteoporosis of the hip. Acta Orthop Belg 78(5):685–687
PubMed 
    
                    Google Scholar 
                

	Emad Y, Ragab Y, El-Shaarawy N, Rasker JJ (2012) Transient osteoporosis of the hip, complete resolution after treatment with alendronate as observed by MRI description of eight cases and review of the literature. Clin Rheumatol 31(11):1641–1647
Article 
    PubMed 
    
                    Google Scholar 
                

	Patel S (2014) Primary bone marrow oedema syndromes. Rheumatology (Oxford) 53(5):785–792
Article 
    
                    Google Scholar 
                

	Thiryayi WA, Thiryayi SA, Freemont AJ (2008) Histopathological perspective on bone marrow oedema, reactive bone change and haemorrhage. Eur J Radiol 67(1):62–67
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Balakrishman A, Schemitsch EH, Pearce D, McKee MD (2003) Distinguishing transient osteoporosis of the hip from avascular necrosis. Can J Surg 46(3):187–192

                    Google Scholar 
                

	Curtiss PH Jr, Kincaid WE (1959) Transitory demineralization of the hip in pregnancy. A report of three cases. Am J Orthop 41-A:1327–1333

                    Google Scholar 
                

	Wilson AJ, Murphy WA, Hardy DC, Totty WG (1988) Transient osteoporosis: transient bone marrow oedema? Radiology 167(3):757–760
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Solomon L (1993) Bone-marrow oedema syndrome. J Bone Joint Surg 75B:175–176

                    Google Scholar 
                

	Rader CP (2007) Transient osteoporosis and osteonecrosis of the femoral head. Risk factors, classification and differential diagnosis. Orthopade 36(5):423-4–426-9
Article 
    
                    Google Scholar 
                

	Kornaat PR, de Jonge MC, Maas M (2008) Bone marrow edema-like signal in the athlete. Eur J Radiol 67(1):49–53
Article 
    PubMed 
    
                    Google Scholar 
                

	Trevisan C, Ortolani S, Monteleone M, Marinoni EC (2002) Regional migratory osteoporosis: a pathogenetic hypothesis based on three cases and a review of the literature. Clin Rheumatol 21(5):418–425
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Karantanas AH, Nikolakopoulos I, Korompilias AV, Apostolaki E, Skoulikaris N, Eracleous E (2008) Regional migratory osteoporosis in the knee: MRI findings in 22 patients and review of the literature. Eur J Radiol 67(1):34–41
Article 
    PubMed 
    
                    Google Scholar 
                

	Cano-Marquina A, Tarín JJ, García-Pérez MÁ, Cano A (2014) Transient regional osteoporosis. Maturitas 77(4):324–329
Article 
    PubMed 
    
                    Google Scholar 
                

	Szwedowski D, Nitek Z, Walecki J (2014) Evaluation of transient osteoporosis of the hip in magnetic resonance imaging. Pol J Radiol 79:36–38
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Yamasaki S, Masuhara K, Miki H, Fuji T (2003) Three cases of regional migratory osteoporosis. Arch Orthop Trauma Surg 123(8):439–441
Article 
    PubMed 
    
                    Google Scholar 
                

	Ma FY, Falkenberg M (2006) Case reports: transient osteoporosis of the hip: an atypical case. Clin Orthop Relat Res 445:245–249
PubMed 
    
                    Google Scholar 
                

	Radke S, Kenn W, Eulert J (2004) Transient bone marrow edema syndrome progressing to avascular necrosis of the hip—a case report and review of the literature. Clin Rheumatol 23(1):83–88
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Berger CE, Kröner AH, Minai-Pour MB, Ogris E, Engel A (2003) Biochemical markers of bone metabolism in bone marrow edema syndrome of the hip. Bone 33(3):346–351
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Cadet M, Honig S (2009) Utility of bone densitometry in diagnostic evaluation and monitoring in regional migratory osteoporosis. J Clin Rheumatol 15(3):124–126
Article 
    PubMed 
    
                    Google Scholar 
                

	Mepani JB, Findling JW (2009) Reversible bone marrow edema of the hip due to severe hypothyroidism. J Clin Endocrinol Metab 94(4):1068
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hadidy AM, Al Ryalat NT, Hadidi ST, Tarawneh ES, Hadidi MT, Samara OA, Abu-Labn DM, Al-Rousan LM, Hiyasat DA, Hamamy HA (2009) Male transient hip osteoporosis: are physicians at a higher risk? Arch Osteoporos 4(1–2):41–45
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Whyte MP, Wenkert D, McAlister WH, Mughal MZ, Freemont AJ, Whitehouse R, Baildam EM, Coburn SP, Ryan LM, Mumm S (2009) Chronic recurrent multifocal osteomyelitis mimicked in childhood hypophosphatasia. J Bone Miner Res 24(8):1493–1505
Article 
    PubMed 
    
                    Google Scholar 
                

	Young SD 3rd, Nelson CL, Steinberg ME (2008) Transient osteoporosis of the hip in association with osteogenesis imperfecta: two cases, one complicated by a femoral neck fracture. Am J Orthop (Belle Mead NJ) 37(2):88–91

                    Google Scholar 
                

	Malizos KN, Zibis AH, Dailiana Z, Hantes M, Karachalios T, Karantanas AH (2004) MR imaging findings in transient osteoporosis of the hip. Eur J Radiol 50(3):238–244
Article 
    PubMed 
    
                    Google Scholar 
                

	Shah KN, Racine J, Jones LC, Aaron RK (2015) Pathophysiology and risk factors for osteonecrosis. Curr Rev Musculoskelet Med 8(3):201–209
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Chiu HY, Wang IT, Huang WF, Tsai YW, Shiu MN, Tsai TF (2016) Increased risk of avascular necrosis in patients with psoriatic disease: a nationwide population-based matched cohort study. J Am Acad Dermatol. 13.

	Ergun T, Lakadamyali H (2008) The relationship between MRI findings and duration of symptoms in transient osteoporosis of the hip. Acta Orthop Traumatol Turc 42(1):10–15
Article 
    PubMed 
    
                    Google Scholar 
                

	Klontzas ME, Vassalou EE, Zibis AH, Bintoudi AS, Karantanas AH (2015) MR imaging of transient osteoporosis of the hip: an update on 155 hip joints. Eur J Radiol 84(3):431–436
Article 
    PubMed 
    
                    Google Scholar 
                

	Korompilias AV, Karantanas AH, Lykissas MG, Beris AE (2009) Bone marrow edema syndrome. Skelet Radiol 38(5):425–436
Article 
    
                    Google Scholar 
                

	Minutoli F, Gaeta M, Bottari A, Blandino A (2006) MRI findings in regional migratory osteoporosis of the knee migrating from the femur to the tibia. Clin Imaging 30(6):428–430
Article 
    PubMed 
    
                    Google Scholar 
                

	Hayes CW, Conway WF, Daniel WW (1993) MR imaging of bone marrow edema pattern: transient osteoporosis, transient bone marrow edema syndrome, or osteonecrosis. Radiographics 13(5):1001–1011
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	McCarthy EF (1998) The pathology of transient regional osteoporosis. Iowa Orthop J 18:35–42
CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Banas MP, Kaplan FS, Fallon MD, Haddad JG (1990) Regional migratory osteoporosis: a case report and review of the literature. Clin Orthop Relat Res 250:303–309

                    Google Scholar 
                

	Noorda RJ, van der Aa JP, WuismanPI DEF, Lips PT, van der Valk P (1997) Transient osteoporosis and osteogenesis imperfecta. A case report Clin Orthop Relat Res 337:249–255
Article 
    
                    Google Scholar 
                

	Yamamoto T, Kubo T, Hirasawa Y, Noguchi Y, Iwamoto Y, Sueishi K (1999) A clinicopathologic study of transient osteoporosis of the hip. Skelet Radiol 28:621–627
Article 
    CAS 
    
                    Google Scholar 
                

	Samdani A, Lachmann E, Nagler W (1998) Transient osteoporosis of the hip during pregnancy: a case report. Am J Phys Med Rehabil. 77(2):153–156

	Guardiano SA, Katz J, Schwartz AM, Brindle K, Curiel R (2004) Fracture complicating the bone marrow edema syndrome. J Clin Rheumatol 10(5):269–274

	Fabbriciani G, Pirro M, Manfredelli MR, Bianchi M, Sivolella S, Scarponi AM, Mannarino E (2012) Transient osteoporosis of the hip: successful treatment with teriparatide. Rheumatol Int 32(5):1367–1370

	Seok H, Kim YT, Kim SH, Cha JG (2011) Treatment of transient osteoporosis of the hip with intravenous zoledronate—a case report. Ann Rehabil Med 35(3):432–435

	Suresh S, Thomas JK, Raniga S (2009) Migrating transient osteoporosis of the hip in a 30-year-old man. Indian J Orthop 43(3):301–304

	Straten VH, Franssen MJ, den Broeder AA, Obradov M, van den Hoogen FH (2009) Regional migratory osteoporosis in a patient with ankylosing spondylitis. Scand J Rheumatol 38(1):63–65

	 Kibbi L, Touma Z, Khoury N, Arayssi T (2008) Oral bisphosphonates in treatment of transient osteoporosis. Clin Rheumatol 27(4):529–532

	Varenna M, Zucchi F, Binelli L, Failoni S, Gallazzi M, Sinigaglia L (2002) Intravenous pamidronate in the treatment of transient osteoporosis of the hip. Bone 31(1):96–101
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Varenna M, Sinigaglia L, Binelli L, Beltrametti P, Gallazzi M (1996) Transient osteoporosis of the hip: a densitometric study. Clin Rheumatol 15(2):169–173

	Schapira D, Braun Moscovici Y, Gutierrez G, Nahir AM (2003) Severe transient osteoporosis of the hip during pregnancy. Successful treatment with intravenous biphosphonates. Clin Exp Rheumatol 21(1):107–110

	La Montagna G, Malesci D, Tirri R, Valentini G (2005) Successful neridronate therapy in transient osteoporosis of the hip. Clin Rheumatol 24(1):67–69

	Anand A, Ravi Raj A, Kodikal G (2010) Subchondral stress fracture of femoral head in a healthy adult. Indian J Orthop 44(4):458–460

	Kartal E, Sahin E, Dilek B, Baydar M, Manisali M, Kosay C, Gulbahar S (2011) Regional migratory osteoporosis: case report of a patient with neuropathic pain. Rheumatol Int 31(10):1375–1381

	Rozenbaum M, Boulman N, Rimar D, Kaly L, Rosner I, Slobodin G (2011) Uncommon transient osteoporosis of pregnancy at multiple sites associated with cytomegalovirus infection: is there a link? Isr Med Assoc J 13(11):709–711

	Spinarelli A, Patella V, Speciale D, Petrera M, Vittore D, Pesce V, Patella S (2009) Hip fracture in a patient affected by transient osteoporosis of the femoral head during the last trimester of pregnancy. Orthopedics 32(5):365

	Anai T, Urata K, Mori A, Miyazaki F, Okamoto S (2013) Transient osteoporosis of the hip in pregnancy associated with generalized low bone mineral density--a case report. Gynecol Obstet Invest 76(2):133–138

	Ringe JD, Dorst A, Faber H (2005) Effective and rapid treatment of painful localized transient osteoporosis (bone marrow edema) with intravenous ibandronate. Osteoporos Int 16(12):2063–2068

	Lamarca M, Hernandez M, Campillos JM, Lapresta M, Tobajas JJ (2009) Subcapital fracture of the hip in transient osteoporosis of pregnancy. Taiwan J Obstet Gynecol 48(4):423–424

	Ergin T, Selam B, Lembet A, Oztürk HB, Damlacık A, Demirel C (2010) Transient osteoporosis of pregnancy: case report. J Turk Ger Gynecol Assoc 11(3):163–164

	Leyes Vence M, Arriola Guenaga FJ, Valentí Nín JR (1996) Transient osteoporosis of the hip. Presentation of a case and literature review. Acta Orthop Belg 62(1):56–59

	Ribera Zabalbeascoa J, Santos Rodas A, Mella Sousa M, Uceda Carrascosa P, Benito Caparros M (1999) Transient osteoporosis of the hip. Int Orthop 23(4):244–246

	Arayssi TK, Tawbi HA, Usta IM, Hourani MH (2003) Calcitonin in the treatment of transient osteoporosis of the hip. Semin Arthritis Rheum 32(6):388–397

	Marczak D, Rapała A, Bekiesińska-Figatowska M (2006) Transient demineralization of the hip—case report. Chir Narzadow Ruchu Ortop Pol 71(6):473–475

	Laktasic-Zerjavic N, Curkovic B, Babic-Naglic D, Potocki K, Prutki M, Soldo-Juresa D (2007) Transient osteoporosis of the hip in pregnancy. Successful treatment with calcitonin: a case report. Z Rheumatol 66(6):510–513

	Ververidis AN, Drosos GI, Kazakos KJ, Xarchas KC, Verettas DA (2009) Bilateral transient bone marrow edema or transient osteoporosis of the knee in pregnancy. Knee Surg Sports Traumatol Arthrosc 17(9):1061–1064

	Chalouhi GE, Harb C, Atallah D, Mansour F, Ghanem I, Dagher F (2010) Total hip replacement at thirty years. Case report of crippling complications of a transient osteoporosis of the hip during pregnancy. Eur J Obstet Gynecol Reprod Biol 149(2):226–227

	Truszczyńska A, Walczak P, Rapała K (2012) Transient peripartum osteoporosis of the femoral head in first and third pregnancy. J Clin Densitom 15(4):467–471

	O'Sullivan SM, Grey AB, Singh R, Reid IR (2006) Bisphosphonates in pregnancy and lactation-associated osteoporosis. Osteoporos Int 17(7):1008–1012
Article 
    PubMed 
    
                    Google Scholar 
                

	Kovacs CS, Ralston SH (2015) Presentation and management of osteoporosis presenting in association with pregnancy or lactation. Osteoporos Int 26(9):2223–2241
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Stathopoulos IP, Liakou CG, Katsalira A, Trovas G, Lyritis GG, Papaioannou NA, Tournis S (2011) The use of bisphosphonates in women prior to or during pregnancy and lactation. Hormones (Athens) 10(4):280–291
Article 
    
                    Google Scholar 
                

	Dochez V, Ducarme G (2015) Primary hyperparathyroidism during pregnancy. Arch Gynecol Obstet 291(2):259–263
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Krysiak R, Wilk M, Okopien B (2011) Recurrent pancreatitis induced by hyperparathyroidism in pregnancy. Arch Gynecol Obstet 284(3):531–534
Article 
    PubMed 
    
                    Google Scholar 
                

	Steib-Furno S, Luc M, Pham T, Armingeat T, Porcu G, Gamerre M, Chagnaud C, Lafforgue P (2007) Pregnancy-related hip diseases: incidence and diagnoses. Joint Bone Spine 74(4):373–378
Article 
    PubMed 
    
                    Google Scholar 
                

	Brodell JD, Burns JE Jr, Heiple KG (1989) Transient osteoporosis of the hip of pregnancy. Two cases complicated by pathological fracture. J Bone Joint Surg Am 71(8):1252–1257
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Labricciosa A (1998) Transient osteoporosis during pregnancy: the perioperative nurse’s role. Can Oper Room Nurs J 16(3):7–12
CAS 
    PubMed 
    
                    Google Scholar 
                

	Münker R, Niedhart C, Niethard FU, Schmidt-Rohlfing B (2007) Bilateral fracture of the femoral neck following transient osteoporosis in pregnancy. Z Orthop Ihre Grenzgeb 145(1):88–90
Article 
    PubMed 
    
                    Google Scholar 
                

	Willis-Owen CA, Daurka JS, Chen A, Lewis A (2008) Bilateral femoral neck fractures due to transient osteoporosis of pregnancy: a case report. Cases J 1(1):120
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Bircher C, Afors K, Bircher M (2012) Transient osteoporosis of the hip in pregnancy resulting in bilateral fracture of the neck of the femur. Int J Gynaecol Obstet 116(2):176–177
Article 
    PubMed 
    
                    Google Scholar 
                

	Uematsu N, Nakayama Y, Shirai Y, Tamai K, Hashiguchi H, Banzai Y (2000) Transient osteoporosis of the hip during pregnancy. J Nippon Med Sch 67(6):459–463
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	García Consuegra J, Merino Muñoz MR (1991) Coxalgia in adolescents: apropos of three different cases: chondrolysis, transient osteoporosis and epiphyseolysis. An Esp Pediatr 35(3):182–184
PubMed 
    
                    Google Scholar 
                

	Gouin F, Maulaz D, Aillet G, Pietu G, Passuti N, Bainvel JV (1992) Fracture of the femoral neck complicating algodystrophy of the hip during pregnancy. Apropos of 2 cases. Rev Chir Orthop Reparatrice Appar Mot 78(1):45–50
CAS 
    PubMed 
    
                    Google Scholar 
                

	Fingeroth RJ (1995) Successful operative treatment of a displaced subcapital fracture of the hip in transient osteoporosis of pregnancy. A case report and review of the literature. J Bone Joint Surg Am 77(1):127–131
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Scapinelli AC, Candiotto S, Scapinelli R (1997) Reflex decalcifying algodystrophy of the hip in pregnancy (so-called transient osteoporosis). Review of the literature and four case reports. J Obstet Gynaecol 17(2):134–138
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Thomas E, Cox C, Murphy D, Beddard K (2000) Hip fracture during labour due to transient osteoporosis of the hip in pregnancy. J Obstet Gynaecol 20(2):197–198
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Miyanishi K, Yamamoto T, Nakashima Y, Shuto T, Jingushi S, Noguchi Y, Iwamoto Y (2001) Subchondral changes in transient osteoporosis of the hip. Skelet Radiol 30(5):255–261
Article 
    CAS 
    
                    Google Scholar 
                

	Wood ML, Larson CM, Dahners LE (2003) Late presentation of a displaced subcapital fracture of the hip in transient osteoporosis of pregnancy. J Orthop Trauma 17(8):582–584
Article 
    PubMed 
    
                    Google Scholar 
                

	Kim JW, Yoo JJ, Min BW, Hong SH, Kim HJ (2007) Subchondral fracture of the femoral head in healthy adults. Clin Orthop Relat Res 464:196–204
PubMed 
    
                    Google Scholar 
                

	Lidder S, Lang KJ, Lee HJ, Masterson S, Kankate RK (2011) Bilateral hip fractures associated with transient osteoporosis of pregnancy. J R Army Med Corps 157(2):176–178
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Wattanawong T, Wajanavisit W, Laohacharoensombat W (2001) Transient osteoporosis with bilateral fracture of the neck of the femur during pregnancy: a case report. J Med Assoc Thail 84(Suppl 2):S516–S519

                    Google Scholar 
                

	Shifrin LZ, Reis ND, Zinman H, Besser MI (1987) Idiopathic transient osteoporosis of the hip. J Bone Joint Surg Br 69(5):769–773
CAS 
    PubMed 
    
                    Google Scholar 
                

	Zasacki W (1993) Transient osteoporosis of the hip. Pol Tyg Lek 48(Suppl 3):43–45
PubMed 
    
                    Google Scholar 
                

	Fokter SK, Vengust V (1997) Displaced subcapital fracture of the hip in transient osteoporosis of pregnancy. A case report. Int Orthop 21(3):201–203
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Cohen I, Melamed E, Lipkin A, Robinson D (2007) Transient osteoporosis of pregnancy complicated by a pathologic subcapital hip fracture. J Trauma 62(5):1281–1283
Article 
    PubMed 
    
                    Google Scholar 
                

	Emami MJ, Abdollahpour HR, Kazemi AR, Vosoughi AR (2012) Bilateral subcapital femoral neck fractures secondary to transient osteoporosis during pregnancy: a case report. J Orthop Surg (Hong Kong) 20(2):260–262
Article 
    
                    Google Scholar 
                

	Yassin A, Jawad I, Coomber R, Gonzalez-Castro A (2014) Non-traumatic, bilateral subcapital femoral fractures postpartum. BMJ Case Rep 20:2014

                    Google Scholar 
                

	Buttaro M, Della Valle AG, Morandi A, Sabas M, Pietrani M, Piccaluga F (2003) Insufficiency subchondral fracture of the femoral head: report of 4 cases and review of the literature. J Arthroplast 18(3):377–382
Article 
    CAS 
    
                    Google Scholar 
                

	Horii M, Inoue S, Fujioka M, Ueshima K, Suehara H, Kubo T (2004) Initial change in transient osteoporosis of the hip on magnetic resonance images: a case report. Mod Rheumatol 14(3):264–266
Article 
    PubMed 
    
                    Google Scholar 
                

	Miyanishi K, Kaminomachi S, Hara T, Maeda H, Watanabe H, Shimizu A, Torisu T (2007) A subchondral fracture in transient osteoporosis of the hip. Skelet Radiol 36(7):677–680
Article 
    
                    Google Scholar 
                

	Plenk H Jr, Hofmann S, Eschberger J et al (1997) Histomorphology and bone mor- phometry of the bone marrow edema syndrome of the hip. Clin Orthop Relat Res 334:73–84
Article 
    
                    Google Scholar 
                

	Mahadevan S, Kumaravel V, Bharath R (2012) Calcium and bone disorders in pregnancy. Indian J Endocrinol Metab 16(3):358–363
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Kirby BJ, Ma Y, Martin HM, Buckle Favaro KL, Karaplis AC, Kovacs CS (2013) Upregulation of calcitriol during pregnancy and skeletal recovery after lactation do not require parathyroid hormone. J Bone Miner Res 28(9):1987–2000
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kovacs CS (2014) Osteoporosis presenting in pregnancy, puerperium, and lactation. Curr Opin Endocrinol Diabetes Obes 21(6):468–475
Article 
    PubMed 
    
                    Google Scholar 
                

	Dunstan CR, Evans RA, Somers NM (1992) Bone death in transient regional osteoporosis. Bone 13(2):161–165
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Radke S, Kirschner S, Seipel V, Rader C, Eulert J (2003) Treatment of transient bone marrow oedema of the hip—a comparative study. Int Orthop 27(3):149–152
CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Dihlmann W, Delling G (1985) Is transient hip osteoporosis a transient osteonecrosis? Z Rheumatol 44(2):82–86
CAS 
    PubMed 
    
                    Google Scholar 
                

	Turner DA, Templeton AC, Selzer PM, Rosenberg AG, Petasnick JP (1989) Femoral capital osteonecrosis: MR finding of diffuse marrow abnormalities without focal lesions. Radiology 171(1):135–140
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Bilgici A, Sakarya S, Bekir Selçuk M, Sakarya O (2010) Transient bone marrow oedema syndrome: a report of two cases. Hip Int 20(3):335–337
PubMed 
    
                    Google Scholar 
                

	Radke S, Kirschner S, Seipel V, Rader C, Eulert J (2004) Magnetic resonance imaging criteria of successful core decompression in avascular necrosis of the hip. Skelet Radiol 33(9):519–523
Article 
    CAS 
    
                    Google Scholar 
                

	Berman N, Brent H, Chang G, Honig S (December 2016) Transient osteoporosis: not just the hip to worry about. Bone Reports 5:308–311
Article 
    
                    Google Scholar 
                


Download references




Acknowledgements
The authors express their appreciation to Namrata Gumaste, divisional assistant, NYU Langone Medical Center, for a helpful revision of this manuscript.


Author information
Authors and Affiliations
	Fellow in Endocrinology and Metabolism, NYU School of Medicine, New York, NY, USA
K. Asadipooya

	Division of Endocrinology and Metabolism, NYU Langone Medical Center, 522 1st Ave, Smilow 707B, New York, NY, 10016-6402, USA
K. Asadipooya

	Division of Metabolism, Endocrinology and Genetics, Department of Internal Medicine, Endocrinology and Genetics MS 2024, University of Kansas Medical Center, 3901 Rainbow Boulevard, Kansas City, KS, 66160, USA
L. Graves

	Medicine (Endocrinology) and ObGyn, Co-Director of Osteoporosis and Metabolic Bone Disease, Department of Medicine, NYU School of Medicine, New York, NY, USA
L. W. Greene

	Division of Endocrinology and Metabolism, NYU Langone Medical Center, 650 First Avenue, 7th floor, New York, NY, 10016, USA
L. W. Greene


Authors	K. AsadipooyaView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. GravesView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. W. GreeneView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                L. Graves.


Ethics declarations

              
              
                Grant support

                This project has no grant support.

              
              
                Conflict of interest

                Conflicts of interest None.

              
            

Additional information
The abstract of part of this study has been presented as an oral presentation at the American Society of Bone and Mineral Research (ASBMR), September 12–14, 2014, Houston, TX [1].


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Asadipooya, K., Graves, L. & Greene, L.W. Transient osteoporosis of the hip: review of the literature.
                    Osteoporos Int 28, 1805–1816 (2017). https://doi.org/10.1007/s00198-017-3952-0
Download citation
	Received: 08 November 2016

	Accepted: 30 January 2017

	Published: 17 March 2017

	Issue Date: June 2017

	DOI: https://doi.org/10.1007/s00198-017-3952-0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Bone marrow edema
	Transient osteoporosis








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					52.54.220.31
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    