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What's the big deal?

* Newer phenomenon
* May become a larger problem
* Recognition = Prevention

» Medication reaction?

bisphosphonate femur fracture

= bisphosphonate femus frachure
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Studies

Bisphosphonates: A quick primer
nti-
» Absorbed systemically and ﬂ H Resorptive
binds to bone surfaces

* Ost lasts tak
steoclasts take up \C/

Bisphoshphonates from
bone surface
« High remodeling centers 4\

. : HO-P P-OH
* Loss of resorptive function 71 |

* Accelerates apoptosis O OH OH O

Long-Term Use of Bisphosphonates in
Osteoporosis

Nelson B. Watts and Dima L. Diab

Uriversty of CInornat Bone HEarth and Oeoporasss Centir, CIngnes
—

April 2010, 95(4):1555-1565

How do they work: “IN DEPTH” review

1. Nitrogen containing:
1. Inhibit farnesyl pyrophosphate synthase

2. Inhibits prenylation (stops anchoring of
GTP-binding proteins from bonding to the
cell membrane

3. =loss of resorptive capacity

2. Non-nitrogen containing:

* Produce toxic analogs of ATP that cause
osteoclast cell death

1 Clin Endocringl Metab, April 2010, 95(4):1555-1565
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What types are available?

TABLE 4. Available dosing forms of nitrogen-containing bisphosphonates in the United States
Oral Dosing
Drug Daily Weekly Manthly Intravenous
Alendronate (Fosamax) 5 and 10 mg 35 and 70 mg
Risedronate (ACtonel 5mg ESLL 150 mg
Ibandranate (Boniva) 25mg 150 mg 3 mg every 3 months
Zoledronate (Reclast) 5 mg once a year
5 1 2
* Oral: VERY R R
Non-nitrogen-containing compounds
POOR Etidronate OH CH,
7 [ Clodronate [«
absorptlon (<l /O) Tiludronate H  SCgHiCl
Nitrogen-containing compounds
. o 0, Pamidronate OH  CH,CH,NH,
IV: 50% Only.. Alendronate OH CH,CH,CH,NH,
Excreted rapidly EEEED OH  CH-3-pyridinyl
Zoledronate OH CH,C3N;Hs

by kidneys

3 Clin Endocrinol Metab, April 2010, 95(41555-1565

The Literature: The Scope of the Problem

An emerging pattern of subtrochanteric stress
fractures: A long-term complication of
alendronate therapy?”™

Ernest Beng Kee Kwek**, Seo Kiat Goh®, Joyce Suang Bee Koh*,
Meng Ai Png®, Tet Sen Howe*

Injury, Int. J. Care Injured (2008) 39, 224-231
17 patients over 20 months

» Mean age 66

* Average duration: 4.8 years

* Classical x-ray findings

« Cortical thickening lateral ST area
* Transverse fracture, medial cortical spike

* 53% BILATERAL

r’v}r;ﬂ' * 76% PRODROMAL

¥
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Injury, Int. J. Care Injured (2008) 39, 224-231

Femoral Cortical Stress Lesions in Long-Term
Bisphosphonate Therapy: A Herald of
Impending Fracture?

Joyee S. B. Koh, MD, FRCS, * Seo Kiat Goh, MD, FRCS,* Meng i Png, MD, FRCR,}
Ernest B. K. Kwek, MD, FRCS,} and Tet Sen Howe, MD, FRCS*

J Orthop Trauma + Volume 24, Number 2, February 2010

» Reviewed 33 patients with meta-diaphyseal stress
reactions
* Every patient that fractured had
* PRODROMAL PAIN
- “DREADED BLACK LINE”
* Followed a group with discontinuation of anti-
resorptive therapy (12 pts)
« Stress reactions unchanged
+ Pain improved in 80%

Femoral Cortical Stress Lesions in Long-Term
Bisphosphonate Therapy: A Herald of
Impending Fracture?

Joyce S. B. Koh, MD, FRCS, * Seo Kiat Goh, MD, FRCS,* Meng Ai Png, MD, FRCR,7
Ernest B. K. Kwek, MD, FRCS.} and Tet Sen Howe, MD, FRCS*

J Orthop Trauma * Volume 24, Number 2, February 2010
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Femoral Insufficiency Fractures Associated with Prolonged
Bisphosphonate Therapy

Joseph D. Isaacs MD, Louis Shidiak MD,
Ian A. Harris MD, PhD, Zoltan L. Szomor MD, PhD
Clin Orthop Relat Res (2010) 468:3384-3392

* 2 cohorts: 1995-1997 compared to 2007-2009
» 21 low energy fxs in 1%t cohort, 79 in 2nd

» Looked at low energy femoral shaft fractures and

defined insufficiency fractures as:
1. Transverse fracture line on tension side of the
femur

2. Lateral cortical thickening immediately
adjacent to the fracture

* First cohort: NO INSUFFICIENCY-TYPE
ERACTURES

Femoral Insufficiency Fractures Associated with Prolonged
Bisphosphonate Therapy

Joseph D. Isaacs MD, Louis Shidiak MD,
lan A. Harris MD, PhD, Zoltan L. Szomor MD, PhD
Clin Orthop Relat Res (2010) 468:3384-3302

* 41 /79 in second cohort = insufficiency-type fxs

* 71% had PRODROMAL PAIN
* 44% had BILATERAL INSUFFICIENCY FXS

* Bisphosphonates correlated with fxs (P<0.0001)
* Length of treatment: 7 Years vs. 3 Years
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Femoral Insufficiency Fractures Associated with Prolonged
Bisphosphonate Therapy

Joseph D. Isaacs MD, Louis Shidiak MD,
lIan A. Harris MD, PhD, Zoltan L. Szomor MD, PhD

Study Femoral Bilateral Prodrome| ( Mean duration | Mean age
i i insu fici of pain | | of bi (years)
fractures fractures use (years)
Odvina et al., 2005 (461 5 2 - 56 (3-8) 600 (49-68)
Goh et al., 2007 [26] 6 3 42 (255) 669 (55-82)
Kwek etal, 2008 (33] i 9 13 44 2-10) 661 (53-82)
Lenart et al, 2008 (35] 10 2 73 (55-9) 704 (55-83)
Neviaser et al., 2008 [43] 19 - - 69 6935
Sayed-Noor and Sjoden, 1 1 1 70 720
2008 [36]
Capeci and Tejwani, 2009 [16] 7 7 4 86 (5-13) 610 (53-75)
Sayed-Noor and Sjoden, 2 1 2 90 663
2000 [57]
Schneider, 2009 [59] 3 - 7 13 (69) 633 (59-66)
Aspenberg, 2008 [6] 1 1 1 90 570
Edwards et al,, 2010 [23] 1 1 1 60 600
Koh et al., 2010 [30] 16 ] 7 4527 680 (53-92)
Current study 41 18 29 7.1 (&11) 737 (67-85)
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Atypical femoral fractures and
bisphosphonate treatment
EXPERIENCE IN TWO LARGE UNITED KINGDOM TEACHING

HOSPITALS & n THOMPSON, | R A PHILLIPS, 5. H. | MCCAULEY, ]. R. M ELLIOTT, C. G. MORAN
VOL. 943, No. 3, MARCH 2012

» 2008-2010: 22 pts/24 fxs a/w bisphosphonates
* 42% had PRODROMAL PAIN
* 14% had BILATERAL FXS

* 50% had spontaneous fxs

* Mean duration of use: 4.6 years

Healing Potential: Is there a delay?
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VOL. 94-B, No. 3, MARCH 2012

Healing Delayed But Generally Reliable After
Bisphosphonate-associated Complete Femur
Fractures Treated with IM Nails

Published orline: 20 April 2013

irmal . Tepvant MD
* 33 patients, 41 fractures

» 2004-2011

« 25 years bisphosphonate use (8.8 years)
* 6 months prodromal pain (1-8 mo)

* 66% returned to baseline in 12 months
* 98% healed at 12 months
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A Review of Atypical Femoral Fractures From a Tertiary Care
Teaching Hospital: An Alarming Trend?
John-David Black, MD,* Vamsi K. Kancherla, MD,* and William G. De Long, Jr, MD*}
| Orthop Trauma + Volume 30, Number 4, April 2016

442 Total Patients

#1CD-9 codes 820.0, 820.2X, 821.0X

«Between 2001- May 2011

-129 Patients

» <45 years old or high energy mechanism

313 Patients -2 patients

< Grossly pthologcractures
311 Patients
-16 Patients

 erkprosthetcractures
295 Patients
-263 patients

 Noatypicl racture pattern

32 Patients- With atypical femur fractures. All on
Bisphosphonates

Total Fractures = 43
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A Review of Atypical Femoral Fractures From a Tertiary Care
Teaching Hospital: An Alarming Trend?

John-David Black, MD,* Vamsi K. Kancherla, MD,* and William G. De Long, Jr, MD*}
| Orthop Trauma + Volume 30, Number 4, April 2016

*31F, 1M

» Age: 71.0 (47-92 years) + 11 years

» Average duration of bisphosphonate therapy
+ 7.6 (1-12 years) =% 3.07 years

* Prodromal: 10/23 > 46.5%

Incidence of Atypical Femur Fractures

2001-2005 2006-2011
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A Review of Atypical Femoral Fractures From a Tertiary Care
Teaching Hospital: An Alarming Trend?

John-David Black, MD,* Vamsi K. Kancherla, MD,* and William G. De Long, Jr, MD*1

| Orthop Trauma + Volume 30, Number 4, April 2016

Periprosthetic Atypical Femoral Fractures in Patients on
Long-term Bisphosphonates: A Multicenter
Retrospective Review
Juan de Dios Robinson, FRCS, MSc,* Ross K. Leighton, FRCS(C), FACS,* Kelly Trask, BEng, MSc,*
Yelena Bogdan, MD.,} and Paul Tornetta Ill, MD}

J Orthop Trauma = Volume 30, Number 4, April 2016

 Time to union
* 8 mos vs 5 mos

* Mortality
* 10% vs 1%

» Complications
* 25% vs 12%*

FIGURE 1. Radiological ies between an (A)
AFF and (B) patients on long-term bisphosphonates.,

FIGURE 2. A, Develaping lateral cortical hypertrophy, (B) transverse lucency and (C) complete fracture. Progression from lateral

cortical hypertrophy to full periprosthetic fracture in a patient on long-term bisphosphanates. Editor’s note: A color image ac-
companies the online version of this article.
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Patient on long

Beaking on plain film AND no pain e v
AND/OR

Close monitoring Significant pain

Stop biphosphonates

Calcium and Vitamin D

X ray contralateral limb

Counsel patient regarding fractura risks
Stop biphasphonates
Protected weight bearing
Calcium and Vitamin ©

Xray contralateral limb
Counsel patient regarding fracture risks

Close monitoring

Newer studies in 2016

Bilateral femur fractures with short-t use.
- Rifai A, Pourtaheri S, Carbone A, Callaghan JJ, Stadler CM, Record N, Issa K.
Orthopedics. 2015 Feb;38(2):e139-42. doi: 10.3928/01477447-20150204-90.

PMID; 25665120

Spontaneous Bilateral Femoral Fractures After High-Dose Zoledronic Acid.

Brin YS, Palmanavich E, Heler Z, Kish BJ, Nyska M, Bismuth H, Coughlin R, Zehavi T, Rotman P.
Orthopedics. 2015 Nov;38(11):61051-4. doi: 10.3828/01477447-20151020-16.

PMID: 26558671

Alypical Femoral Fractures Can Happen Even With Short Duration Bisphosphonate Treatment,
Kohli R, Siva C.

Cann Med. 2015 Aug;79(T):418-22.

PMID: 26411180

femoral fracture after atypical fracture in a long-term
bisphosphonate user. a case report.
Park KT, Lee KB.
Acta Chir Orthop Traumatol Cech. 2015,82(2):157-60.
PMID: 26317188

Case examples
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Case 1
*+70ylo F

» 3 weeks of left thigh
pain

* 7 years alendronate
use

* During interview, also
noted very mild right
thigh pain

Left leg

Right leg

11



6 weeks later:
Prophylactic IMN

Case 2

* 68 y/o female

» Seen F/A MD for
chronic left foot stress
fractures

« c/o left thigh pain at
visit

» Waited 3 months for
pain resolution

3 months later

5/3/2016
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Prophylactic
treatment

Case 3

* 69 y/o Female fell at cash register

« c/o right thigh pain for 3 months

* No c/o left thigh pain
* Alendronate use for 6.5 years

Injury films

13



5/3/2016

One year
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Case 4

* 70 y/o F fell at bathroom
sink

* Mild right thigh pain for
‘months’

» Alendronate use for 8
years

Injury Films

8 months
postop

5/3/2016
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8 months
postop

Case 5

* 60 y/o F with bilateral
thigh pain

* Pain there for "about a
month”, Left worse

» Twisted at kitchen sink

* Annual
bisphosphanate
injections x 5 years

5/3/2016
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Common themes...
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What are the current recommendations?

1. Clear evidence: The use of bisphosphonates
reduces fractures in osteoporotic patients (T< -
2.5)

. Fracture risks are significantly greater in patients
taking bisphosphonates for greater than 5 years

. Current evidence shows NO benefit for
bisphosphonates beyond 5 years

. May consider anabolic agents (teriparatide) if
needed

‘What is the optimal duration

of bisphosphonate therapy?
BISPHOSPHONATE THERAPY AND ATYPICAL FRACTURES
T O £ T TS CLEVELAND CLINIC JOURNAL OF MEDICINE
e ; VOLUME 78 » NUMBER 9 SEPTEMBER 2011

5/3/2016

Bisphosphonates and the Femur:
What Should WE Do?

. Treat femur fracture (choice of IM nail)
. Counsel patient on potential delayed healing

. ALWAYS EVALUATE CONTRALATERAL
SIDE

. Discontinue bisphosphonate use and consider
other agent IF osteoporosis persistent/severe
1. May consider new DEXA scan
2. Can look at bone turnover markers

. Consider referral to endocrine/primary MD if
not comfortable managing resorptive therapy

24



