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Atipisks augsstilba kaula lGzums pie bisfosfonatu ilgstosas
lietosanas

Zemas energijas traumas vai atraumatiski radies augsstilba kaula luzums, kas saistams
ar ilgstosu bisfosfonatu lietosanu.



Atipisks augsstilba kaula l[zums pie bisfosfonatu ilgstosas
lietoSanas

Lielie kritéeriji (vismaz 4 no 5)

Ldzuma linija lokalizeta augsSstilba kaula diafizaraja dala sakot no maza
grozitaja Idz suprakondilarajai zonai.

Laterala dalas kortikalajam slanim jabut iesaistitam (nepilns vai pilns kaula
lGzums)
Lazuma linija vienkarss - skeérss vai slips, ar bez vai nelielu fragmentaciju

Atraumatiski vai zemas energijas traumas rezultata ieguts.

Novero lokalizetu laterala korteksa perostealu un endostealu kaula
sabiezésanos

Starr, J., Donovan Tay, Y. K., & Shane, E. (2018). Current Understanding of Epidemiology, Pathophysiology, and Management of Atypical Femur Fractures. Current Osteoporosis Reports



Atipisks augsstilba kaula lGzums pie bisfosfonatu ilgstosas
lietoSanas

Mazie kriteriji (nav obligati jabut klatesoSiem)

Sabiezets augsSstilba kaula kortikalais slanis

Prodromalas sapes cirksna vai augsstilba rajona

Bilaterals nepilns vai pilns lGzums \

Aizkaveta kaula dzisSana

Starr, J., Donovan Tay, Y. K., & Shane, E. (2018). Current Understanding of Epidemiology, Pathophysiology, and Management of Atypical Femur Fractures. Current Osteoporosis Reports
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Patogenéeze

* Traucéta kaula mikro luzumu sadziSana, kaula remodelacija
* Augsstilba kaula laterala kortikala slana parslodze

Piezime:
Atipisks luzums nav stresa luzums



Patogenéze —kaulu mikrolizumu sadzisana.

Fig. 5. The release of RANKL from MLO-Y4 osteocyte like cell over 12 hours using scratches of 3, 10 and 30 mm with cyclic
straining of 5000 pu= at 1 He.
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Fig. 6. Summary of our proposed mechanisms for damaged-based bone regulation.

Hazenberg JG, Hentunen TA, Heino TJ, Kurata K, Lee TC, Taylor D. Microdamage detection and repair in bone: fracture mechanics, histology, cell biology. Technol Health Care.
2009;17(1):67-75.



Patogenéze — laterala korteksa parslodze

A Normal B Coxa Val C Coxa V: L . ..
g e moxavard  Samazinoties augsstilba

kaula kaklina lenkim pret
augsstilba kaula
anatomisko asi
paaugstinas atipisko
lGzumu risks

Hagen JE, Miller AN, Ott SM, Gardner M, Morshed S, et al. Association of
atypical femoral fractures with bisphosphonate use by patients with varus hip
geometry. J Bone Joint Surg Am. 2014 Nov 19



Patogenéze — laterala korteksa parslodze
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Saita Y, Ishijima M, Mogami A, Kubota M, Baba T, Kaketa T, et al. The fracture sites of atypical femoral fractures are
associated with the weight-bearing lower limb alignment. Bone. 2014



Patogenéze — laterala korteksa parslodze

Sasaki S, Miyakoshi N, Hongo M, Kasukawa Y, Shimada Y. Low-energy diaphyseal femoral fractures associated with bisphosphonate use and severe curved femur: a case
series. ) Bone Miner Metab. 2012



Attipiska [Gzuma iegusanas risks

* Bisfosfonati efektivi samazina augsstilba kaula proksimala gala [uzumu
lildz pat 30% samazinajums

e Uz katriem 100 pasargatiem luzumiem izraisa 1 atipisku lGzumu

» 1.8/100tuktosiem/gadu, ja lieto 2 gadus bisfosfonatus,
113/100tukstosi/gadu > 8gadus lieto bisfosfonatus

* Risks strauji samazinas: par 70% 1 gadu péc bisfosfonatu atcelSanas

Shane E, Burr D, Abrahamsen B, Adler RA, Brown TD, Cheung AM, et al. Atypical subtrochanteric and diaphyseal femoral
fractures: second report of a task force of the American society for bone and mineral

Dell RM, Adams AL, Greene DF, Funahashi TT, Silverman SL, Eisemon EO, et al. Incidence of atypical nontraumatic
diaphyseal fractures of the femur. ) Bone Miner Res. 2012;27(12):2544-2550

Schilcher J, Michaélsson K, Aspenberg P. Bisphosphonate use and atypical fractures of the femoral shaft. N Engl ] Med.
2011;364(18):1728-1737.



Diagnostika

e Zemas energijas trauma

* Prodromalas sapes cirkSna un/vai augsstilba rajona (33-50%, vidéji 6
meénesus lidz [lGzumam

* Papildus riska faktori
* |llgstosa BS lietosana > 3 gadiem
 Denosumaba lietoSana
* Sieviete
* Vecums T



Diagnostika

* Rentgenogrammas
* CT - ja aizdomas par iespéjamu nepilnu ltzumu, bet RTG neg.
* MRI —jutigaks par CT
e Scintigrafija

Rudran B, Super J, Jandoo R, Babu V, Nathan S, Ibrahim E, Wiik AV. Current concepts in the management of bisphosphonate associated atypical femoral fractures.
World J Orthop. 2021 Sep 18



Diagnostika

* Nepilns luzums jadiagnosticé pirms augsstilba kauls parltzt pavisam.
* Augsta riska pacientiem ar ilgstosu BS lietoSanu un sapém cirkSna un/vai
augsstilba rajona
» Jaizmeklé otra kaja, ja [uzums noticis. (25% kontralaterala pusé redzams
nepilns lGzums)

Bogdan Y, Tornetta P 3rd, Einhorn TA, Guy P et al. Healing time and complications in operatively treated atypical femur fractures associated with bisphosphonate use: A multicenter
retrospective cohort. J Orthop Trauma. 2016 Apr;30



Arstésana

Lidzuma nesaaugsSana no 15-30%, aizkavéta dziSana lidz 67% vidgji
saaugsSana (8.5 ménesi)
Aizkavéta dziSana 67% ja BS > par 3 gadiem
26% ja BS < par 3 gadiem
Perioperativas komplikacijas lidz pat 60%
Lietojot plaksnes pieaug [Gzuma nesaaugsSanas iespé€ja.

Yue B, Ng A, Tang H, Joseph S, Richardson M. Delayed healing of lower limb fractures with bisphosphonate therapy.
Ann R Coll Surg Engl. 2015 Jul

Lim HS, Kim CK, Park YS, Moon YW, Lim SJ, Kim SM. Factors associated with increased healing time in complete femoral fractures after long term bisphosphonate therapy. J Bone Joint
Surg Am. 2016 Dec 7

Cho JW, Oh CW, Leung F, Park KC, Wong MK et al. Healing of atypical subtrochanteric femur fractures after cephalomedullary nailing: Which factors predict union? J Orthop Trauma. 2017 Mar



Arsté$ana - teraparatids

Abriefreview and clinical evidences of teriparatide therapy for atypical femoral
fractures associated with long-term bisphosphonate treatment
Abstract

The risk of bisphosphonate (BP)-associated atypical femur fracture (AFF) has markedly increased over
recent decades due to suppression of bone turnover, accumulation of structural micro-damage and
reduction of bone remodeling consequent to long-term BP treatment. These medications further
delay bone union and result in challenging clinical management. Teriparatide (TPTD), a synthetic
human parathyroid hormone, exhibits unique anabolic effects and can increase bone remodeling and
improve bone microarchitecture, further promoting fracture healing and reducing the rate of bone
non-union. In this study, we briefly define AFF as well as the effects of BPs on AFFs, detailed the role
of TPTD in AFF management and the latest clinical therapeutic findings. [WEMEVER il RGEIRIA]D)
positively promotes the healing of AFFs by reducing the time to bone union and likelihood of non-
union. Thus, teriparatide therapy could be considered as an alternative treatment for AFFs, however,

urther research is required for the establishment of effective clinical guidelines of TPTD use in the
management of AFF.

Gao J, Liu X, Wu X, Li X, Liu J, Li M. A brief review and clinical evidences of teriparatide therapy for atypical
femoral fractures associated with long-term bisphosphonate treatment. Front Surg. 2023 Jan 6.



ArstésSana




Arstésana

* Trausls kauls ar biezu kortikalo slani

* Intramedulara stiena izliekuma un
diametra nesakritiba ar kaulu

* Ne - anatomiska repozicija
(varus,rotacijas deformacija)

* Priekseja korteksa perforacija

Prasarn ML, Ahn J, Helfet DL, Lane JM, Lorich DG. Bisphosphonate-associated femur fractures have high complication rates with operative fixation. Clin
Orthop Relat Res. 2012 Aug



Arstésana

Kim YS, Chung PH, Kang S, Kim JP, Lee HM, Moon HS. A rare case of
bilateral proximal femoral insufficiency fractures after interlocking IM
nailing for bilateral atypical femoral shaft fractures. Arch Orthop
Trauma Surg. 2015 Sep
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Arstésana

* Biezaka luzuma repozicijas kluda ir rotacijas deformacija pie augsstilba
kaula diafizes lGzuma. Lidz par 30%. Vairak ka 10 gradu rotacijas
deformacija.

Branca Vergano L, Coviello G, Monesi M. Rotational malalignment in femoral nailing: prevention, diagnosis and surgical correction. Acta Biomed. 2020 Dec
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Arstesana
Ja redzama osteolizes zona, tad 78% nesaaugsana, ja osteolizes zona nav redzama

konservativa terapija 100% saaugsana

Saleh A, Hegde VW, Potty AG, Schneider R, Cornell CN, Lane JM. Management strategy for symptomatic bisphophonate-associated
incomplete atypical femoral fractures. HSS J. 2012 Jul

Profilaktsika i/m stiena ievadisana 100% sadzisana, konservativa arstésana 18% sadziSana

Egol KA, Park JH, Prensky CZ, Rosenberg ZS, Peck V, Tejwani NC. Surgical treatment improves clinical and functional outcomes for patients who sustain
incomplete bisphosphonate-related femur fractures. J Orthop Trauma. 2013

Ja redzama osteolizes zona, tad 83% nesaaugsana

Banffy MB, Vraha SM, Ready JE, Abraham JA. Nonoperative versus prophylactic treatment of bisphosphonate-associated femoral stress fractures.
Clin Orthop Relat Res. 2011 Jul




Arstésana

Ja nav simptomu un osteolizes zona nav redzama, tad var
uzsakt konservativu arstésanu.

* Atcelt bisfosfonatus

e Uzsakt teriparatidu

e Daléja slodze uz kajas?

e Rupiga pacienta novéroSana un izglitosana

Ja osteolizes zona redzama vai pacienta sapes,
tad indicéta profilaktiska intramedulara kaula
fiksacija.

Saleh A, Hegde VV, Potty AG, Schneider R, Cornell CN, Lane JM. Management strategy for symptomatic
bisphosphonate-associated incomplete atypical femoral fractures. HSS J. 2012 Jul;8



Take-home message

Pie atipiska augsstilba kaula lGzumu vienmér izmeklé otru augsstilb, jo
20% var noverot izmainas

Atipisku lGzumu arstésana ir sarezgita ar augstu komplikaciju risku

Ja paradas sapes cirksna/augsstilba rajona un pacients ilgstosi lieto BF,
tad pacients steidzami jaizmeklé

Ja veidojas vai izveidojies atipisks lGzums BF jaatce] un jauzsak
teriparatids
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