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TTXPEAOOV LOTOPLKO

@3 A KXAX pLvOULCOpEVOC
® XA\ o€ Opeaon
® XVEVPLOUX XVIOVOXC XOPTHC 4,4cm



EPYNNOTNPLRKOC EAEYXOC

OA.XOAEpLOpLvN 0,30mg/c

gﬁ(gg(of(po I;g::gz XpeON xo)tepuep(vn 0,10mg/c
; XOANOTEPOAN 165 mg/d
KpeXTLVLVN 0,86mg/c TG 107 mg/dl
OLPLKO OEU 6,4mg/d LD 36 mg/d
K 43mmolll 5 108 mg/d
Na , 38mmol/L o \umriS Lo 537mg/dl (<800)
gé‘cf; DPOY 9’279"“37' (éoéi) OANAEUKDHOTX 5,6 g/dl (6,4-8,3)
SGPT c TUIL §<'55)) O()\BOU[IJI'.VI’] 3,0 g/dl (3,5-5,0)
3 OPALPLVEG 2,6 g/dl (1,4-4,8)

ALP 166 |U/L (40-155) Fo 76pg/dl (65-175)

Y-GT 27 1U/L (12-64) 5

HbAIc 4,9% (4-6)
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Prodigy
irth Date: 15/8/1931 81,7 years
eight / Weight: 168,0cm 56,0 kg
ex / Ethnic: Male White Dual energy x-ray absorptiometry (DXA):
Total Body Bone Density
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Prodigy
irth Date: 15/8/1931 81,7 years
eight / Weight: 168,0 cm 56,0 kg
ex / Ethnic: Male White . .
Dual energy x-ray absorptiometry (DXA):
Total Body Bone Density

® Tscore -1,7 oTnv OMZ3 kot 10€Tn
KOXTXYHOXTLKO KLvOuvo <10%.

® T-score -1,2 0TO A LOXLO KoL 10€TN
KXTXYMOTLKO Kivduvo <10%.

ONoowpn péTpnon oVLOTXONG HXTXC
OWHXTOG (Total Body Tissue

Quantafication): 2B 56kg,
® total mass 54.3kg uypog 1,68m
2
® | BM (lean body mass) 36.7kg BMI 19.8 kg/m

® Fat |5.3kg
® BMC (bone mineral content) 2.3kg
® Fat free 39.0kg

® SMI (Skeletal Muscle Index)=(appendicular lean
mass/ ht?): 13,423/2,8224= 4,76 Kg/m?
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AoyoOepaTreiot = EKTIHNON KXTXTTOONG:
¢ KOAXK XVTOVOKAXOTLKX

* XWPLC DLATAPAXEC KATATTOONC LYPWV/
TTXXVUPEVOTWV/OTEPEWV
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ALXLTOAOYLKO = EKTipnon Bpeync:
* UEYAXAN XTTWAELX 2B
* XOXMNAOC dELKTNC HATKC OKEAETLKWV HUWV
o TTpo-cABoupivn ()



EpwTnon A:
H xopnynon dLpwao@ovikwy elvat
XTTXPXLTNTN OTOV XxoOsvn;
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EKTOTIEC OOTEOTTOLNOELG

AVATITUEN WPLPOL O0TLTN LOTOU
TTEPLE TNG &pOPWONG (HEYKAEG
XPOPWOELC: LOXLX, YOVOTX, XYKWVEC,
wpol)

ALTLOAOYLX : XYVWOTN

[MOALOUVO X KOTTHPX TOU
OUVOETLKOU LOTOU HETOTPETTOVTOL O
00TEOPAKOTEC AOYW TOTTLKAC
LOXXLPLXG;;

Paraosteoarthropathy (Dejerine & Ceillier, 1918)
Heterotopic ossification

Ectopic ossification

Myositis ossificans
Neurogenic heterotopic ossification

Tracy et al., 2006, Genet et al., 201 I, Kocaaga et al., 2007
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Heterotopic ossification
Ectopic ossification
Myositis ossificans
Neurogenic heterotopic ossification

Tracy et al., 2006, Genet et al., 201 I, Kocaaga et al., 2007
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10-20% Twv KEK (1-2% oofopn)
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0.5%-1.2% Twv AEE

Paraosteoarthropathy (Dejerine & Ceillier, 1918) s , BOARC / &pB
Heterotopic ossification UXVOTNTX TTPOGPOANG /7 xpupuon
Ectopic ossification loxio 60%

Myositis ossificans AYKwVXC 21%

Neurogenic heterotopic ossification [ovaTo 14%

‘Quoc 3.5%

Tracy et al., 2006, Genet et al., 201 I, Kocaaga et al., 2007
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heterotopic ossification: oral etidronate
20mg/Kg/day for 2 weeks
then 10mg/Kg/day for 10 weeks
total treatment period 3 months



UploDate

Official reprint from UpToDate®
www.uptodate.com ©2013 UpToDate®

Etidronate: Drug information Lexicomp®

Copyright 1978-2013 Lexicomp, Inc. All rights reserved.

heterotopic ossification: oral etidronate
20mg/Kg/day for 2 weeks
then 10mg/Kg/day for 10 weeks
total treatment period 3 months
(Ostopor 200mg / 400mg)

women and men>50years: adequate calcium and vitaminD intake
1200-1500 mg/day of elemental calcium
and 800-1000 units/day of vitamin D



EpwTtnon B:
O xoBevng TTXPOLOLXTCEL CXPKOTTEVLX;

In 1989, Irwin Rosenberg proposed the term
‘sarcopenia’ (Greek ‘sarx’ or flesh + ‘penia’ or
loss) to describe this age-related decrease of
muscle mass. 1989, Rosenberg IH. Am | Clin Nutr

o Nt
o OxL

® ATTXLTOUVTOL KXL XAANEC HETPNTELC
YL V& KXOOpLOTEL N OTTRPEN A-OXt
TNC OXPKOTTEVLXC,



S OPKOTTEVLX:
European consensus

on definition and diagnhosis (Rome 2009)
STXOLX TNC OXPKOTTEVLIXC

TTPWTOTIXONG: oxeTCOpEVN pe TNV NALKix

DEVTEPOTTONC: OXETITOPEVN HE TTEPLOPLTHEVN KLVNTLKOTNTX, HE
VOOOUC, HE TV KXTXOTKON OpéPnc

2010, ALFONSO J. CRUZ-JENTOFTI, Age and Ageing



S OPKOTTEVLX:
European consensus

on definition and diagnhosis (Rome 2009)
STXOLX TNC OXPKOTTEVLIXC

TTPWTOTIXONG: oxeTCOpEVN pe TNV NALKix

DEVTEPOTTONC: OXETITOPEVN HE TTEPLOPLTHEVN KLVNTLKOTNTX, HE
VOOOUC, HE TV KXTXOTKON OpéPnc

Stage Muscle mass Muscle strength Performance
Presarcopenia !

Sarcopenia ! ! Or !
Severe sarcopenia ! l !

2010, ALFONSO J. CRUZ-JENTOFTI, Age and Ageing
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OXPKOTTEVIX KXL XAAX OUVOPOUX

primary Secandal‘y
sarcopey arcopenia
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OXPKOTTEVIX KXL XAAX OUVOPOUX

primary Secandal‘y

sarcopey

frailty
7% of >65y



OLXYVWON OXPKOTTEVIXCG OTXV:

gait speed <0.8 m/s
handgrip strength <20Kg women, <30Kg men
Skeletal muscle index:SMI
(appendicular lean mass/ ht?)
men< ...... kg/ m?

women at < 5.5 kg/ m?

EWGSOP European working group

gait speed <|.0 m/s
Skeletal muscle index:SMI
(appendicular lean mass/ ht?)
men< 7.23 kg/ m?

women at < 5.67 kg/ m?

IWGS International working group



EWGSOP-suggested

algorithm for sarcopenia

Older subject
(> 65 years) *

Measure gait
speed

I—I—I

[ > 0.8 m/s ] [ <0.8m/s ]
Measure grip
strength
[ Normal J [ Low [ Low

[ No sarcopenia ] [ Sarcopenia ] [ No sarcopenia ]

*This algorithm can also be applied to younger individuals at risk

—




EpwTtnon I':
Mol elvat N TTAE0V XKPLPBNC €EETHON YLK
THV EKTLHNON TG HUIKNG HATNXG;

® HCT & MRI
o DXA

® Bioimpedance analysis



S X PKOTTEVIX
HUIKN pCo

MRI
DXA

Anthropometry (&b

\n Bioimpendance analysis (BIA)
total/partial body K*/fat free soft tissue

electrical impetance myography

echography




BB EONIKO IAPYMA ANOKATASTASHS ANANHPQN

Facility ID:
Referring Physician:
Measured: 21/5/2013 11:40:13
AU L3np (13,31)
Analyzed: 21/5/2013 11:54:28 np  (13,31)
' BODY COMPOSITION
1
Tissue Region 'l'isissmal Fat Lean | BMC T
. otal Mass
Region (YoFat) (YoFat) (9) (9) (9) (9) (kg)

Left Arm 20,1 18,8 2.402 482 1.91 160 2.6
DT T b A YR v~ — - I B>t i 31 312952«4654;&94887&
Left Trunk 30,3 29,7 13.974 4.235 9.739 304 14,3
Left Total 29,5 28,2 25.396 7.481 17.915 1.121 26,5
ight Arm 20,0 18 2.277 456 1.821 154 2,4
31 7.331 2.477 4853 . T L e
Right Trunk 30,3 29,7 14.685 4.452 10.233 7

Right Total 29,3 28,0 26.588 7.778 R R1( 1.165 278
Arms 20,1 18 ¢ 4.679 938 7/3.740) 314 5,0

2gs - 33,8 31,7 14.625 4.942 954 15,6
Trunk 30,3 29,7 28.659 8.68 195 601 29,3
Android 34,5 34,2 4.527 1.561 2.966 36 4,6
Gynoid 35,0 34,0 7.948 2.785 5.163 253 8,2
Total 29,4 28,1 51.984 15.259 36.725 2.285 54,3

FAT MASS RATIOS
Trunk/ Legs/ (Arms+Legs)/
Total Total Trunk

0,57 0,32 0,68



BB EONIKO IAPYMA ANOKATASTASHS ANANHPQN

Facility ID:
Referring Physician:
Measured: 21/5/2013 11:40:13
AU L3np (13,31)
Analyzed: 21/5/2013 11:54:28 np  (13,31)
' BODY COMPOSITION
1
Tissue Region 'l'isissmal Fat Lean | BMC T
. otal Mass
Region (YoFat) (YoFat) (9) (9) (9) (9) (kg)

Left Arm 20,1 18,8 2.402 482 1.91 160 2.6
DT T b A YR v~ — - I B>t i 31 312952«4654;&94887&
Left Trunk 30,3 29,7 13.974 4.235 9.739 304 14,3
Left Total 29,5 28,2 25.396 7.481 17.915 1.121 26,5
ight Arm 20,0 18 2.277 456 1.821 154 2,4
31 7.331 2.477 4853 . T L e
Right Trunk 30,3 29,7 14.685 4.452 10.233 7

Right Total 29,3 28,0 26.588 7.778 R R1( 1.165 278
Arms 20,1 18 ¢ 4.679 938 7/3.740) 314 5,0

2gs - 33,8 31,7 14.625 4.942 954 15,6
Trunk 30,3 29,7 28.659 8.68 195 601 29,3
Android 34,5 34,2 4.527 1.561 2.966 36 4,6
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- EONIKO IAPYMA AI'IOKATAZTAIH! ANAMHPON

Facility ID:
Referring Physician:
Measured: 21/5/2013  11:40:13
AUlinp (13,31)
Analyzed: 21/5/2013  11:54:28np  (13,31)
’ BODY COMPOSITION
1
Tissue Region Tissue Fat :
| Lean BMC T
Region St (YoFat) (9) (9) (9) (9) ou('k:)‘m
Left Arm 20,1 18,8 2.402 482 1.919 160 2,6
Left Leg 338 31,7 7.295 2.465 4.829 488 78
Left Trunk 30,3 29,7 13.974 4.235 9.739 304 14,3
Left Total 29,5 28,2 25.396 7.481 17.915 1.121 26,5
ight Arm 20,0 18 2.277 456 1.821 154 2,4
31 7.331 2.477 4.853 ,
Right Trunk 30,3 29,7 14.685 4.452 10.233 7 ,
Right Total 29,3 28,0 26.588 7.778 8 810 1.165 278
ogs - 33,8 31,7 14.625 4.94 954 15,6
Trunk 30,3 29,7 8.659 B.68 _ :
iy o 342 P 1561 SMI )=(appendicular Iean_
Gynoid 35,0 34,0 7.948 27865 mass/ ht?)= 13,423/2,8224=
Total 29,4 28,1 51.984 15.259 4,76Kg/m?
FAT MASS RATIOS “
Trunk Legs/ (Arms+Legs
'roul Total Trunk
0,32 0,68

0,57
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H oxXpKOTTEVIX £XEL OXEON HE TLC DLXTRXPOXXEC
LOOPPOTTLHC KXL TNV TTLIOXVOTNTX TITWOEWV
KOXL XVTLHETWTTLCETOXLS

o Me xxepOPLec XOKNOELC
® AOKNOELC EVOUVAMWONC

® SWOTH OLXTPOWN HE ETTXPKELX
TTPWTEIVWV KoL BLTaplvneg D

o 'OAX TX XVWTEPW
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® XTTWAELX H.L:TO KOPLO GLTLO

Deschenes MR. Effects of aging on muscle fibre type and size. Sports Med. 2004;34(12):809-24.
Morley JE, Baumgartner RN, Roubenoff R, Mayer |, Nair KS. Sarcopenia. | Lab Clin Med. 2001 Apr;137(4):231-43.
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® XTTWAELX H.L:TO KOPLO GLTLO

® XTPOWPLX Y.L KLUPLWC TWV
YpNyYopwv TOTTOL |

Deschenes MR. Effects of aging on muscle fibre type and size. Sports Med. 2004;34(12):809-24.
Morley JE, Baumgartner RN, Roubenoff R, Mayer |, Nair KS. Sarcopenia. | Lab Clin Med. 2001 Apr;137(4):231-43.
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® XTTWAELX H.L:TO KOPLO GLTLO

® XTPOWPLX Y.L KLUPLWC TWV
YpNyYopwv TOTTOL |

® HELWHEVOC puBpOC olvOeoNC
Bapéwv GALTLOWYV TNC
Hvooilvng

Deschenes MR. Effects of aging on muscle fibre type and size. Sports Med. 2004;34(12):809-24.
Morley JE, Baumgartner RN, Roubenoff R, Mayer |, Nair KS. Sarcopenia. | Lab Clin Med. 2001 Apr;137(4):231-43.



TTXOOPLOLOAOYLX OXPKOTTEVLXC

® XTTWAELX H.L:TO KOPLO GLTLO
- P ® XTPOWPLX Y.L KLUPLWC TWV
,;‘__‘;:‘ Y R l - YypARyopwv TOTTOL Il
_ e TRA e e peLwpévoc puBpdc odvBsonc
W/ .. Hvoolvng
b @ ITTWAELX K-KLVNTLKWV

C:l“ "' V 4 V 4
| ‘,p* VELPWVWV: Ol XTTOVELPWUEVEC
_ G H.L“DLoBeTOUVTOL” XTTO TOLC

XAAOUC KLV.VEVLPWVEC, (smaller
units tend to be more fatigue resistant)

Deschenes MR. Effects of aging on muscle fibre type and size. Sports Med. 2004;34(12):809-24.
Morley JE, Baumgartner RN, Roubenoff R, Mayer |, Nair KS. Sarcopenia. | Lab Clin Med. 2001 Apr;137(4):231-43.



XOKNOELC KXL OXPKOTTEVLX

® QOKNOELC EVOLVAHWONC XLEXVOULV TNV HULIKN
HATx (VTTEPTPOPILX H.L) K&L TRV MUIKA LOXD KKL
HELWVOULV TOV KLVOUVO TITWTEWV (pe PUTLONOYLKA

LOOPPOTILX EPPOON DLVETKL OTLC TTOOOKVNMULKEC TTEPLOTOTEPO
KTTO TX LOXLX)

2004, Sinaki M. F Curr Osteoporos Rep.
2003, M Schrager, et al. Basic Appl Myol



XOKNOELC KXL OXPKOTTEVLX

® QOKNOELC EVOLVAHWONC XLEXVOULV TNV HULIKN
HATx (VTTEPTPOPILX H.L) K&L TRV MUIKA LOXD KKL

HELWVOULV TOV KLVOUVO TITWTEWV (pe PUTLONOYLKA
LOOPPOTILX EPPOON DLVETKL OTLC TTOOOKVNMULKEC TTEPLOTOTEPO

XTTO TX LOXLX)

e epOPLEC XOKNTELC BEATLWVOLV TNV KVTOXN, TNV
HUIKN AELTOUPYLX, TNV LOOPPOTILX KOL HELWVOULV
TOV KLVOUVO TITWOEWV

2004, Sinaki M. F Curr Osteoporos Rep.
2003, M Schrager, et al. Basic Appl Myol



XOKNOELC KXL OXPKOTTEVLX

® QOKNOELC EVOLVAHWONC XLEXVOULV TNV HULIKN
HX T (VTTEPTPOPLX H.L) KL TNV HUTKA LOXV KKL

HELWVOUV TOV KLVOUVO TITWOEWV (pe QUTLOAOYLKA

LOOPPOTILX EPPOON DLVETKL OTLC TTOOOKVNMULKEC TTEPLOTOTEPO
KTTO TX LOXLX)

e epOPLEC XOKNTELC BEATLWVOLV TNV KVTOXN, TNV
HUIKN AELTOUPYLX, TNV LOOPPOTILX KOL HELWVOULV
TOV KLVOUVO TITWTEWV

HELWON

OXPKOTTEVLXG

2004, Sinaki M. F Curr Osteoporos Rep.
2003, M Schrager, et al. Basic Appl Myol



XOKNOELC KXL OXPKOTTEVLX

® QOKNOELC EVOLVAHWONC XLEXVOULV TNV HULIKN
HATx (VTTEPTPOPILX H.L) K&L TRV MUIKA LOXD KKL

HELWVOULV TOV KLVOUVO TITWTEWV (pe PUTLONOYLKA
LOOPPOTILX EPPOON DLVETKL OTLC TTOOOKVNMULKEC TTEPLOTOTEPO

KTTO TX LOXLX)

e epOPLEC XOKNTELC BEATLWVOLV TNV KVTOXN, TNV
HUIKN AELTOUPYLX, TNV LOOPPOTILX KOL HELWVOULV
TOV KLVOUVO TITWTEWV

0€ NALKLWHEVX XTOPO: XUENON TNC
HUIKAC LoxVoC €wc 200%, evw N
x0ENON TNC PLIKNC METC EwWC 10%

HELWON

OXPKOTTEVLXG

2004, Sinaki M. F Curr Osteoporos Rep.
2003, M Schrager, et al. Basic Appl Myol



Vitamin D & OXPKOTTEVIX

>¢ in vivo models €kOeon o€ vitamin D gvOdWVEL TNV
TTpwTElvOooLUVOeOoN KoL TNV ’0ENON TNC MUVIKAC AT XC

XopAynon vitamin D PHELWVEL TOV KIVOUVO TITWOEWV

2010, American Institute of Medicine settled that: “...the evidence status at that
moment did not permit other indications for vitamin D and calcium treatment
than fracture prevention”.

A European Panel stated that: “..a 25(OH)D level of 30—44 ng/mL provides
optimal benefits for outcomes in musculoskeletal health”.

Higher 25-hydroxyvitamin D concentrations are associated with better lower-extremity function in both active
and inactive persons aged>or =60 y. Bischoff-Ferrari HA, Dietrich T, Orav EJ, Hu FB, Zhang Y, Karlson EW,
Dawson-Hughes B. Am J Clin Nutr. 2004;80(3):752.

Souberbielle JC, Body JJ, Lappe JM, Plebani M, Shoenfeld Y, Wang T] et al. Vitamin D and musculoskeletal
health, cardio- vascular disease, autoimmunity and cancer: Recommendations for clinical practice. Autoimmun
Rev 2010;9:709-15



Vitamin D & OXPKOTTEVIX

>¢ in vivo models €kOeon o€ vitamin D gvOdWVEL TNV
TTpwTElvOooLUVOeOoN KoL TNV ’0ENON TNC MUVIKAC AT XC

XopAynon vitamin D PHELWVEL TOV KIVOUVO TITWOEWV

2010, American Institute of Medicine settled that: “...the evidence status at that
moment did not permit other indications for vitamin D and calcium treatment
than fracture prevention”.

A European Panel stated that: “..a 25(OH)D level of 30—44 ng/mL provides
optimal benefits for outcomes in musculoskeletal health”.

® The findings show that the association between vitamin D and

physical performance remains controversial. vitamin D-related

changes in physical performance: a systematic review. Annweiler C, Schott AM,
Berrut G, Fantino B, Beauchet O. | Nutr Health Aging. 2009;13(10):893.

Higher 25-hydroxyvitamin D concentrations are associated with better lower-extremity function in both active
and inactive persons aged>or =60 y. Bischoff-Ferrari HA, Dietrich T, Orav EJ, Hu FB, Zhang Y, Karlson EW,
Dawson-Hughes B. Am J Clin Nutr. 2004;80(3):752.

Souberbielle JC, Body JJ, Lappe JM, Plebani M, Shoenfeld Y, Wang T] et al. Vitamin D and musculoskeletal
health, cardio- vascular disease, autoimmunity and cancer: Recommendations for clinical practice. Autoimmun
Rev 2010;9:709-15
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Sarcopenia as a risk factor for falls in elderly
individuals: Results from the ISIRENTE study,

2012 Sirente, ltaly

Sarcopenic participants were over three
times more likely to fall during a follow-
up period of 2 years, regardless of age, gender
and other confounding factors.,
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2009, Lioyd BD, et al. | Gerontol A Biol Sci Med Sci.
2012, Francesco Landia, et al. Clinical Nutrition
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S XPKOTTEVLKA TTXXVOXPKLXX

2008, Prado CM, et al. Lancet Oncol.
2004, Hughes VA, et al. Am | Clin Nutr.



S XPKOTTEVLKA TTXXVOXPKLXX

¢ H OOPKOTIEVLKN TTXXVLOGPKLX XXpXKTNPLCETOL
XTTO XVENUEVO dELKTN AT OC oWHKTOC BMI pe
TXUTOXPOVN HELWON HUVIKNC HXTXC KoL PUTKNC
AELTOUPYLXC, EVUD N ALTTWONC HXT O TIXPXPEVEL
OoTKOEPN N KAL XVERVETAL.

2008, Prado CM, et al. Lancet Oncol.
2004, Hughes VA, et al. Am | Clin Nutr.



S XPKOTTEVLKA TTXXVOXPKLXX

¢ H OOPKOTIEVLKN TTXXVLOGPKLX XXpXKTNPLCETOL
XTTO XVENUEVO dELKTN AT OC oWHKTOC BMI pe
TXUTOXPOVN HELWON HUVIKNC HXTXC KoL PUTKNC
AELTOUPYLXC, EVUD N ALTTWONC HXT O TIXPXPEVEL
OoTKOEPN N KAL XVERVETAL.

® ATOUX HE OXPKOTIEVLKN TIXKXLOGPKLK (the "fat
frail") €xouV XELPOTEPN EKPXON KTTO THK XTOUX
TTOL £XOUV POVO OXPKOTTEVLA.

2008, Prado CM, et al. Lancet Oncol.
2004, Hughes VA, et al. Am | Clin Nutr.



S XPKOTTEVLKA TTXXVOXPKLXX

Percent Body Fat in Athletes and Nonathletes athlete of sumo 26-28% fat
Women Men
Athlete 10 to 20 percent 5 to 12 percent
Normal (optimal) 15 to 25 percent 10 to 20 percent
Overweight 25.1 t0 29.9 percent = 20.1 to 24.4 percent
Obese Over 30 percent Over 25 percent

‘o

sarcopenic obesity: no _athlete of su ﬁ@:i 90 Kealld
metabolic syndrome: yes = T



Sarcopenia is a
“work in progress”
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Jeremy Morris

® One of the first clinicians who advised about the health benefits
of exercise

® His last investigation paper (2009) some days before his dead at
the age of 99:

“We now know that regular physical activity of 150
minutes/ week of moderate intensity physical activity
reduces the risk of nhumerous chronic diseases, preserves
health and function (both physical and mental) into old
age, and extends longevity. The current challenge is to
develop programs and interventions to promote physical
activity for all in our increasingly sedentary societies”

Blair SN, Morris |[N. Healthy Heartsdand the Universal Benefits of Being Physically Active:
Physical Activity and Health Ann Epidemiol 2009;19:253-6.



