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(37.5mg tramadol HC! 325 mg acetaminophen tablets)
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Tramadol is a racemate of 50% (+)-enantiomer and 50% (-)-enantiomer.?
The enantiomers of tramadol were found
to have distinct pharmacologic profiles.’

_ (+)-tramadol (-)-tramadol

(+)- tramadol (-)- tramadol

exerts opioid effects and inhibits exerts opioid effects and inhibits
serotonin re-uptake noradrenaline re-uptake

similar analgesia compared with lower analgesia compared with

racemic tramadol (+)-enantiomer and racemic tramadol
(The difference in analgesia efficacy between (-) and (%)
tramadol was not statistically significant)

higher incidence of nausea than
the racemic drug
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for i.v. use

Recommended Dose

Adult: 2 -4 gqgl2hrs|

o General dose : a 12hrs =
e Osteomyelitis : 4g g 12 hrs1‘ ()
Children : 100 - 200 mg/kg/in 2 divided doses

Indications

FOSMICIN FOR I.V. USE is indicated for the following infections due to fosfomycin - susceptible strains
of Pseudomonas aeruginosa, Proteus sp., Serratia marcescens, and multidrug resistant strains of Staphylococcus
aureus and Escherichia coli in septicemia, infection of respiratory tracts, urogenital tracts, abdominal tracts,
bones, lymph node, head injuries and meningitis

Reference

1. Casado V.H., Fosfomycin in a Traumatological Department, Chemotherapy 23 (Suppl 403-410
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Wiartril-S

Glucosamine sulfate

Effective in all forms of
Degenerative Osteoarticular Disease

PRESCRIBING INFORMATION: VIARTRIL®-S Composition: Capsules 500 mg: Each capsule contains: Crystalline glucosamine sulphate 628 mg (equivalent
to 500 mg of glucosamine sulphate and 128 mg of sodium chloride). Sachets 1500 mg: Each sachet contains: Crystalline glucosamine sulphate 1884 mg
(equivalent to 1500 mg of glucosamine sulphate and 384 mg of sodium chloride). Indications: In all forms of degenerative osteoarticular disease. Primary
and secondary osteoarthrosis such as: Cervical arthrosis, coxofemoral arthrosis, gonarthrosis, dorsal arthrosis, lumbosacral arthrosis, scapulohumeral
arthrosis, periarthritis, osteoarticular dystrophies, chronic and subacute arthritis. Dosage and administration: 1 capsule 500 mg taken three times daily or
the content of one sachet dissolved in water taken once daily for at least 6 weeks (or according to medical prescription). The recommended duration of the
therapy is 3 months and the treatment course may be repeated at intervals of 2 months (or according to medical prescription). Capsules or the content of
the sachet should be taken 15 minutes before each meal. VIARTRIL®-S can be used for long-term treatments but may cause some gastric disturbance. Note:
VIARTRIL®-S is a casual therapy and the therapeutic effect can only be seen after approximately 1 week from beginning. Therefore is case of intense pains it is
advisable to take an anti-inflammatory drug in addition during the first days of the treatment with VIARTRIL®-S. Storage: Store below 30 °C
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Acetabular Center Axis
Navigation (ACA)

uw.onans Jnuisau
[SbWeNUNAWS:UASASOEISEN

MIWEA total hip arthroplasty (THR) &9
Duihmnea e ssauanudsaluns
AR uLvTuNIeeANL acetabular cup @BNNNg
position (COR) ﬁﬁ, alignment (inclination Lag
anteversion) LY sizing flanzanuay fixation
fisuay fHumeEu femoral stem fifadn3
position ﬁﬁ, sizing 984 stem LLAZ2UIAYDY head
LAY 2UNDN offset ﬁLﬁNﬁmm’JNﬁ”’\‘i alignment
fifiuas fixation fisuAvituiu %@Tuﬂaﬁ;ﬂ’u WU
m3ld navigation sansagaeluiiounng fu
finaan

ACA navigation tflu software 289mM36n
THR Imal% computer assisted 3881332158071
Wu patient specific hip navigation Lf'la\‘mniﬁ
iagaﬁnnms register‘ﬁ anatomical point U310
sau whazlnn wazlisnfudeeld APP (anterior
pelvic plane) 3181137 cup alignment willau
Tu true hip navigation Aifleals lutlagiiudasan
Am3fnEn iy variation B0v pelvic tilt >5° (38%)
waz >10° (13%) Wiaifisuiy vertical plane way
ENWLIN spine disorder HWaG pelvic tilt 12U
fu wzaziunsld APP Tunism alignment
989 acetabular cup Suifudpavaeiuiuing
pmutdadiendold dufu ACA navigation 819
Humaidanuiiviitaelumanisin THR Taedl ACA
Affa%IEvn center of rotation ¥89 hip Ty

4 HipaKnee _
w

e 1T real time SIMT9TIEI6 offset uaz
limb-length avithelWldimu pre-op planning
Toewnan snansald ACA [#iiunn approach
WAL position IBVKTHEUALANANNIUADDY
nuakFaLalEiiey pin site e

Imm’%'uﬁm’m pre-op planning 31N plain
film 2984 both hip el limb-length LLa¢ offset
ﬁﬁ'mmiiwﬁ’umﬁﬂm’mm’mmnﬂw:ﬂam%\i
\WiBAAATIY limb-length WAz offset fifaun1s
WaSRGR AaaniusaNnIade position 28
Khouazidan approach marfinidalagi3usuan
N38A 2 pin U3 lliac crest Taevieann ASIS
Uszanm 4FB uazlauuiuuwinszgn liac bone
\ialu tracer fusU camera 284 navigation
uazldd mask ﬁg@m\ir"iqnmwmmz@n patellar
wahdagne loban iieligansii lindsuuias
AaniuEnsNfna Y standard technique fintin
uaznoufiaz dislocate & femoral head 19
ﬁgﬂﬁﬂ"uﬂ\m%nm Greater trochanter 819319
screw faue Tal3A [¢iie fugnd iy register
uazisH register 17?\1’?61171' Greater trochanter LLaY
midpart 289 patellar L‘ﬁa navigation ziiufu
il'ﬂga pre-op limb-length WAz offset (Gl’mgﬂﬁ 1)
wATNTEWhMafasu femoral neck uazidhly
idmludzesith azlwnsslulaswenenum
floor 289L¥30 tear drop Iawld Curette iy
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Mechanical guide device Compare to Native data

gﬂ*ﬁ' 3

90 point @mTU register WAL identify 2BULLN
Lﬁam anterior rim, posterior rim LAY superior
rim Iaslddufisnainzeundszey transverse
acetabular ligament (TAL) Tud prominent Y8\
lliac tubercle (mugﬂ‘ﬁ' 2) foufiay register A9
ihaufiifiu osteophyte 58U Whesniauuay
3915 register 171’;\1 superior rim, anterior rim,
posterior rim LLazdﬁuﬁ vu floor wamﬁﬁ%\‘i A
teardrop waganiiy navigation %ﬁ’l?’l’ﬂg@lﬂ
ﬁﬂmmlﬂum@namﬁam size 999LUNLLAY center
of rotation (COR)

Aoufiezisn ream WMIW1F mechanical
guide device Lﬁaéf\‘lm acetabular cup alignment
(inclination Waz anteversion) Wislaulunssdn
manual technique WAYINANANFANTU anatomy
(native data) a9l register 15udn oMo
alignment 09N ANTAIFBINTUEITIEN ream wh
YUY ream L3NTEINI0 NTUTNANNENIDILN

gﬂﬁ' 4

Lﬁ&luﬁ'mgﬂ teardrop LAY alignment 989 cup
Tl lgasrufinaunuliuas navigation 9zuan
iy center 98y hip Tu 3 dimension 171’;\1 anterior/
posterior, medial/lateral La¢ cefalad/caudad
uay size PpMhimInzandvanTanTuld
u real time Tunuziifds ream wheg (e
gﬂ‘ﬁ 3) Wavawinns ream auld size 389 cup
fimanzan auzld cup Fasenfimansanseasy
alignment LLa¥ position B8V cupiﬁayﬂumﬂ’l AAIN)
figovmslduazamnsaamasaudnasomends
& liner wén (ma\lg‘i_lﬁ' 4) iy navigation azUan
FNUMUNZBY cup U 3-dimension (COR)

navanaudinslunisadaludiues
acetabular cup 393uaH ARl femoral stem
Taevin MImdamNISns surgical technique
PuBHA implant ﬁuﬁ LAZAMNOUATDILNNE
W& rasp 7 stem uldaunauazduiied
WNNZEN navigation SIN1INTLLINIANNASLY head
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size, neck length LAz offset Y stem %ﬁﬂﬂ?uﬁ
Fenussnasfildaansodanladivildela
limb-length W& offset mNT LEauwuls Fous
ABUHIAR (mugﬂ‘fi 5) NAYNNTUAILEDN neck
length LA head size 5’3341/1]”'\‘1 offset 99V stem
Fivnzanuazas reduction Tdhiuasmasanniu
navigation ¢8I NEINITOATIINAU limb-length
uay offset Snateimsemufidasnsvidela (N
gﬂﬁ 6) LazAISADNATINERLAEIBUNG (Manual)
dBLENe wavantdels Stem Fa3emud
Wonluasfomansansaseuldsnads

NINMIFNDDY Hakki wazausludihe
137 Mefinndin THR Iawld ACA navigation uay
¥ post-op CT scan WU cup center axis
(COR) agmelu 4 . Tunn dimension fazillama
\iA impingement ﬁaaﬁqﬂ wazd stability 31n
fignlaelisasusuuilazaiwe version i femoral
stem 18y WAYAINBNNIANEDY Hakki WAy
anuglugiihe 34 nefiide THR Tnefudayai
ACA UavAPP registration Tugiihauiieiiuuas
ihgiheluvh post-op CT scan WinwSeuifisy
cup alignment 52%37 anatomic CT, APP Wag
ACA WU ACA finsnhidafiansadffisind
APP Tum3fiuvn version 89 cup WA liuanseii
MIEARIMIAUN inclination Y89 acetabular cup

Choice for Offset ,Head size ,neck length

No tools are visible
(s »

Latersl  Medial
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mathefthemeusnidudihevdeeny 557
39lasdy DDH, both hip (;sﬂﬁ 7) T uauEIs®
Frupn deulaesailasnsmuibedlvansas
Foazsnidunisauisdl navigation Iean
register Y% COR avsnly 8 s, wazlienem
nnddndosuasas Il offset AilndLAwLAx
F9idonld stem offset 1300 wazifiovaniiiu
DDH Svsfudovis alignment fiaavuazan

anteversion N1 anatomy ¥8vKLae (g‘i.l‘ﬁl 8)
wazApINIWNMIIFRs Ul limb-length
uaz offset whinduafildisnludlawls
navigation FIBuazWagATNEYeY COR bt lugav
fsnzanly 3-dimension (giﬁi 9)
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ﬁaasmrﬂﬂammﬁamLﬂuﬂﬂwmﬁﬁmq 417
A1y nonunion fracture of femoral neck
(gﬁ‘ﬁ' 10) TésuaumMsHFR IR BT T2an
20 1y, §7u offset ol IndLABgLHN nMwLensise
wagHFRTIETY niduFelIzinu 8 wal.
LAY navigation e lFmanueIuay offset
fivanzasuas alignment oA LA Indifey
anatomy mao@ﬂ’muamﬁaﬂ standard stem Lae
14 offset 1280 uaz wagavhepey COR finglu
fviisnzanlu 3-dimension (g'ﬂﬁ' 11)

fethegiheneiauduiihendsent
55 1) 31134 steroid induced ON right hip LagH
resorption 98y femoral head (gﬂﬁ 12) Lﬁa\‘mn
\u unstable hip F9iflun1enniiazia limb-length
uae offset fourialdusugisnnensisduas

fgthoiavivlfnvunumidalasldanen
Fulszanouiou 19 uu. Lay offset anavtaniioe

mevasmsindalagld navigation renatansLse
W el offset Winduidndesidasn
Ffiusovld femoral stem il offset 1200 e
%78l stability U89 hip LAy alignment Y99I
ﬂ’fﬁﬂ’iﬁ anatomy 15za18u 220 Lﬁaqmmﬁw LA
Aoudheduuaznagaveses COR fiaglusivil
wisnzanly 3-dimension (3041 13)
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fstvgihenegaveidudievdeeny
75 1) 311398 old fracture acetabulum x1 1 T
f cavitary defect U31auh (;sﬂﬁ 14) Tenoswy
s las N IBudszano 10 ual. uas offset
Lﬁuﬁuﬂizmm 17 1y, uagld autogenous graft
HrpiasuANNEnTeTuINUTTINm 10 Na.
Mendvnsdalaenisle navigation #ae
HaenBIstEWhuuas offset s wasuuay
PNARLA navigation T8l offset annTu 7 .
uazzEmTu 11 . Wodsuiudeusidauas
IﬂﬂLQWWSF]’J’]NWLH"IJE]\‘)H?SQHLﬂ”]ﬂﬂ‘i/\lﬂ‘ﬁlLﬁuﬁu
iUz 12 wal. Ineld navigation Fhadeenlss
WA alignment 289 cup HANLNALAEY anatomy
WnzevEthauaskagavineyes COR agﬂuﬁ’mﬁ
wisnzanlu 3-dimension (gﬂﬁ 15)

nalawagU ACA navigation duedavile
figrelunswsn THR Tasgheldisainisn
athazTwnlusuefivsnzauie alignment
(inclination LLae anteversion) LA position (COR)
17?\‘1 3-dimension Immiwmmsﬂﬁ[ﬁlﬂu real time
YUSHIAALAZENTILAA limb-length LAY offset

8 HipaKnee

Wlamaiinowau Baouddeusindnlas lisunu
mmﬁuﬁumamwﬁb\hﬁﬂﬂv’ﬁ position avKBLAY
surgical approach 3svhllsiifeanisdumnin
Toogidmuaslnanshdniiatiuszan 15-20 il
uififidaidevdatasoeiisavssivlumardnlag
Tuauzey acetabular cup Afedastiusgiums
i uaziunvasnafunswdaUnd (manual
technique) Lfi8vaNEaAI5lE mechanical guide
device lumstpds Nty usazsed
wenBammiiuhazlwnseiumalsese saviihe
ludauwny limb-length WAz offset MIAUIN
pre-op planning ﬁmmﬁwﬁcymn‘[maﬁuaéﬁ“v
msfanngihouazanniensisddmedsluilagiu
1#5200 PACS @1adpuiinns calibrate enlsk
wiudhderouliguiumazaanndsumnnuay
N9 register ﬁﬂgmhx‘m Tasamzionana patellar
ﬁmmﬂmmﬂﬁaug\iLﬁaﬁmimﬁw‘h ungndi
wiasulyFedaedavinlif mflauiAamnasei register
(Ium\‘i software aal%f pin v tracer‘ﬁ distal
femur Lﬁuﬁnﬁgmﬁammﬁ’um) wazeIed
anuaaatadeulumsdungeiulugineis
A% unstable hip 131 DDH %38 case Mfinm3
gwaloey femoral head usagnvlafiniu
ACA navigation figfaifiumaidanfivhaulasnsy
m3kdn THR Tagld navigation Tusuansialy
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CELEBREX-

celecoxib

Right from the start

Indications

200 mg PO once daily, some patients with insufficient L
Osteoarthritis (OA) relief from symptoms, an increased dose of 200 mg BID g + 8
may increase efficacy :

Rheumatoid arthritis (RA) 200 mg PO twice daily ; g
Ankylosing spondylitis (AS) q

200 mg PO once daily. Some patients may benefit from D -
a total daily dose of 400 mg 3

On the 1*day: 400 mg PO initially, followed by ; "

Acute pain and primary an additional of 200 mg dose, if needed ;

dysmenorrhea
On the subsequent days: 200 mg PO BID or 400 mg j ;or g
PO once daily \

Low back pain (LBP) 200 mg or 400 mg per day “or 3 jor:

CELEBREX - i ibil i

Composition: Each 200 mg capsule contains 500 mg celecoxib. Each 400 mg capsule contains 400 mg celecoxib. Therapeutic Indications, Posology and Method of Administrati ic Treatment of itis: The usual re dose of celecoxib is 200 mg administered as a single dose.
In some patients, with insufficient relief from symptoms, an increase dose of 200 mg twice daily may increase efficacy. Treatment of Arthritis: The dose of celecoxib is 200 g twice per day. Ankylosing Spondyitis: The recommended dose of celecoxib is 200 mg
administered as a single dose. Some patients may benefit from a total daily dose of 400 mg. Management of Acute Pain and Treatment of Primary Dysmenorrhea: The recommended dose of celecoxib is 400 mg initially, followed by an additional 200 mg dose, if needed on the first day. On subsequent days,
the recommended dose s 200 mg twice daily or 400 mg once dail as needed. Low Back Pain:the recommendd dose of celecoxib i 200 mg or 400 me daily sdministered as a 200 mg single dose, or 25 100 mg or 200 g tice per day. C Celecoxib is in patients with known
ypersensiiiy to celecoxib ot any other ngredint ofthe product patients with known sulfonamide hypersensitity, patients who have experienced asthma, utiari or allergictype reactions ater taking acetysalcyic acid (apirn)or other non-steroldal anti-nflammatory drugs (NSAIDS), including other

Jelo-omygenase-2 specicinhibiors treatment of prtoperative pai i the settng of corenary artery bypass graft (ERBG) surgery, chldren nder 18 vears oId. Undesirable Effects: Common (s15% and <10%): Infections and infestations: bronchitis, Siusids, upper respiratory tract nfection, urinary tract
infection. psychiatric disorders: insomnia. Nervous system disorders: izziness. Vascular disor ertension (including aggravated hypertension). Respiratory, thoracic and disorders: cough. disor tting, abdominal pain, diarrhoea, dyspepsia, flatulence. Skin and
Subcutaneous tissue disorders: pruritus, rash. General disorders and administration site conditions: perpheral oedema. Storage condition: store st or below 25'C. rug Iteractions fluconazole, ACE-MAIBIGTS, 1l antagonists, diuretics, lithium, b

Special warnings andfrecaunons for use
Cardiovascular Efects: Corgiovgsculor Thrombatic Events: Celeconib may cause an increased rskofserous cardiovascular (CY) thromboric events, myocardialnfarction (W), and stroke, which canbe ata. Al NSAIDs may have asmilarris. Thi sk may increase with dose,duration f use,and baseline cardiovssular
visk factors. Hypert [SAIDs, celecoxib can lead to the onset o pre-existing hypert which may contribute to the increased incidence of cardiovascular ev 2 (i) Effects: Upper and lower Gi perforations, ucers or bleeds have
Gecurradin paents R with colcconls Pafents moctat 1k of developing these(ypes ool Complcahions wih NEATDS ot (. eldery:paionts with Cardlovscult Gicsse, pACnEs Uk Concomitant aupiFh, Bcororseo s, of other NEAIDN. pationts USHy slcohol o patets i prot history o, &

Gl Gisease, duch a5 ulceration, G bleeding or nflammatory conditions. Renal EFfects: NGAIDS including celecox'b may cause renal oxicity: Chical trals with celecoxib have shown renal effects Simiar to those observed with corhparator NSAIDS. Batients at greatest sk fo renal toxicity are those with i oared
Fenal Tanciton, heart alare,Iver dyshancton, and the S1gery. Serows Skin Reactions: Serious sk resctions, sama bf them faal  inclucing exfolaive dermatis, Stevens Johnson syndrome, and tosic epidermal necrolysis, have been reported very arely n association with the use o celecob. Use with Oral
‘Anticoagulants: The concornitant use of NSAIDS with oral anticoagulants increases the rsk of bleeding and should be given with c:

Warnings (based on the M.mmy of Publc Hesith Announcement)
this

ients who a to this drug, in pregnant and lactating women. 2. Is contraindicated in patients who have coronary artery surgery in the immediately post operative period. 3. Is in patients diseases. 4. If there is
ery‘hema “muliforme or v ke Symptom SRer use, stop using his Arug and consult the physician immediately. . contraindicated in patients who have ever been hypersensitive to this drug and patients with history of sulfonamide ypersansitivty. e (o\lowmgsymmoms Secur rduring using this rug e 8

fever, erythema multiforme, vesicle, skin lesions and other lesions appear in the mucous membranes (such as in the mouth cavity, throat, nasal cavity, sexual organs) and conjunctivitis, stop using this drug and consult the phys as this may
B Dot wh Rove had yocaraial mafcaon o1 Coresue besrt Fanirs (NYHA TLIV) 51 1 contamcheavedn panantswhes vt had corominy nears desta (Aeabeedor Sebluded) o paress, peraiyee G 16 cereorOVaScLlne acaidemt 5. Use with Eouon i paRents with ek Faciors For developime Coromory
heart disease, e.g., hypertension, hyperlipidemia, diabetes, smoking, elderly, etc. 10. Use with caution in patients with hepatic and renal disorders

LPD revision no. 15
Reference: 1. \anaarinifugn LPD revision no. 15
Further information is available upon request
PP-CEL-THA-0019

dwmufusznovlsedalz

Pfizer (Thailand) Ltd. ey alswnniauii 4123912559

P.0O.Box 2513 Bangkok 10500 Tusagu Buaianial ysrinugn
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Robotic Assisted UKA

Wa.0.ql. UW.DSIYINEIST dalnsupws

AN

MIWIAR unicompartment knee arthroplasty
(UKA) Flumsshdadifanunund 307 uslughousn
Tirssldsuanadisufisennianuenlunis
USuaunazesdoiin’ uaziitlamnizesdnmn early
revision gv° 3MedM AN WUyl
i 10 Tapy UKA tasniinmswnsin Total knee
arthroplasty (TKA) @ 85-90% LAz 95% muNansu®
Aeaninsdnsmuiiladofidendeenymsldou
289 UKA Juiiumaneilads T6ur uwimmdorsn
(postoperative leg alignment)* miﬂi"ummﬂuqa
wavidiniie (soft tissue balance)® NM95N¥I=AY
48191 (maintain joint line)® M3tRansunadaifiun
fliuasnzan (component sizing)” wazmsfiafia
daLfin (component fixation)® Sninasimansfnen
wuhnawsin UKA Tu high-volume centers fangj
mslguiiuuninlu low-volume centers® sioiiu
Fefianuneneadissimaluladangnslunig
HfR UKA [dun nsehdasisasuiaines
(computer navigation) m{l‘*ﬁ'm%‘a\iﬁaﬁﬂni:@n
WNITYAAA (patient-specific cutting guide) LAy
m‘sﬁ’nvmiuiﬂﬁﬁ’mﬁuauﬁ (robotic-assisted
UKA) uﬂﬁtﬁaLﬁu@mmwma\amimﬁﬂ AN
unsndou ey EURASHNRR uazLy
AnaRswalavovdile (patient satisfaction)

10 Hip&Knee _
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Us:daooniswhdadoldinauuivaiudoel

Huelud (Robotic-assisted UKA)

AuwnAnmaFanivusudindoust 1950s
Iae Devol 910 Louisville, KY™ uwazfin1sih
waluladduueudanis TumsidameonslsUand
a¥ousnlud) 1992 Taw Dr.Paul uaz Dr.Bargar”
Uszinaevupudi [FSunsinunantd lums
Hdnsansaudvldiiu 3 Yszimde sliavueud
WAFALEY (active system) afiamILANIINL
FEVTWUNNEUAZUBUA (semi-active system)
uazsfinmuanlasunndoeuifies (passive
system)™ usNMNG F9sNaNT0 LLﬁqﬂuﬂuﬁaanIﬁ"
w2 wuy e wiladesfideganmneunidnlay
14 CT scan ¥38 MRI (Image-based) Waz8nwiln
ﬁls\iéfaamiﬁ'agamwﬁauwflﬁﬂ (Image-free) W
ndunstloudeyaneinmadehfihslussuig
H1F@ (intraoperative registration) e l¥ robotic
system a5 NMwLadsaU 3 Jf (virtual 3D model)
tagtiujusudiicedls Tumsrda UKA fildsumns
Suseeann FDA & 2 szuu [@un MAKO Robotic
Arm Interactive Orthopedic System (Rio) 9
1650 FDA-approved 1ull 2008 usufdnzila
fin Navio Precision Free-Hand Sculptor (PFS)
system (Blue Belt Technologies, Plymouth,MN)
F9l#50 FDA-approved 11l 2012



Stryker/Mako haptic guided robot system (Makoplasty)

Mako system L‘flu‘vjuﬂuﬁﬂizmw semi-active
system fiiunssndnlaswwndusmuanany
winglumandnlaeusuviusudlaald haptic
guided robot system uazifunia image-based
Tnesaei CT scan 2avdaignioumanndn wielw
UWNNERINITOIMNLNUNBUKIAR (preoperative
plan) TagiRanzunn (component sizing) LAY
My LLEaLfisn (component positioning)
finzan Tuszwinerdnunndilaudoyaniia
AavejuzoviilaidouaziduiBuninudaiivh

W1AR (soft tissue tension registration) LiNa 1%
unndususumisdaenldmanzan lifensa

vaNiuly (soft tissue balance) Tunsinden
fanszgnldangs (ourr) Tifidansuauvueud
uazAIuANANNLEUE I uwnd ldaansanse
ﬂss@naanuanu%nmﬁawLquIic%ﬂLmuvjuﬂuﬁ
‘ﬁL%EJﬂ’.i”l haptic arm interactive system Tugu
auwiuFfimmansAnsnfifgaiudrin Mako
system FNTOLRNAIN ULEN (accuracy) waz
Anaisnsy (precision) IdAnImMInsasafis

=
=
Q
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(traditional surgical technique) srouanslumed 1

MINN 1 WANIANHITDDY Mako system™

Author  Year Platform Outcome Summary

Lonner 2009 Mako Robotic arrT1—as§|§ted UKA demonstrated |.n<?reaseled accuracy in recreating
the posterior tibial slope and coronal tibial alignment.

Coon 2009 Mako Robotic UKA den?onstr:.:lted short Iearnling 'cgn/e a'nd excellent radiographic
outcomes (2.5 times improvement in tibial alignment, lower SD)

Jinnahetal | 2009 Mako Learning <.:urve of robc.>t|c—aSS|sted UKA Procedures .average 13 ca.ses.
The learning cases did not present an increased risk to the patient.
Tibial component alignment was found to be more accurate and less

Lonneretal | 2010 Mako variable for Mako robotic arm-assisted surgeries compared to those
with manual instrumentation

Pearle etal | 2010 Mako The planned anq |ntraop§rat|vg tlblof.emoral angle wa§ V\.II'[hIn 1 degree.
The postoperative long film axis radiographs were within 1.6 degrees.

Citak et al | 2013 Mako UKA ngs more precise usnr'm'; a semiactive robotic system with f(?moral
and tibial component position compared to the manual technique
Robotic arm-assisted UKA resulted in significantly lower postoperative

Jonesetal | 2013 Mako pain and greater functionality as measured by American Knee Scores
compared with manual UKA.

Hip&Kne@e_y, 11
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Coonetal | 2014 Mako

Mako UKA had a cumulative revision rate of 1.2% and high patient
satisfaction at an average of 29.6 months follow-up.

Coon etal | 2015 Mako

At 2-year follow-up, 92% of patients indicated that they were either very
satisfied or satisfied with their robotic arm-assisted UKA procedure.

Stuartetal. | 2016 Mako

Robotic-assisted surgical procedures with the use of the MAKO RIO
lead to improved accuracy of implant positioning compared with
conventional unicompartmental knee arthroplasty surgical techniques.

Navio Precision Free-Hand Sculptor
(PFS) System

\hujusudefiadi3endn handheld robot
Hudszinn semi-active system ﬁm’m@umi
HdeTIniusEIuwnguasiusud uaziiu
#fin Image-free i l3ifavyi1 CT scan neuwAn
sruuiialisndusavimaneurunaurise
Insunndazdoudayanmeiniadedngielu
ewINKIAR (intraoperative registration) 1mg
msNnamwlduuiadarin (morphing) wazilau
ﬁagammﬁnguﬂmLﬁaLﬁaLLazLﬁuLﬁuu%Lam
Foianfiviensa (soft tissue tension registration)
wwndazihdayadenanmnldlunisifanaun
Fa191fiBn (component sizing) LA INANLALY
(component positioning) ﬁLﬂN’ISE\IN Tagwnng
mmiﬂ@mnnmwﬁ'u,am'luﬁ’mmmﬁq (soft tissue

12 Hip&Knee _
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tension) IAFUAE (point of contact) LAZANHUY
m‘smﬁ"aulm (kinematic) aamwﬁuammﬁuizm
fE (touch screen) FwlWuwndansaUsy
uazAIUANlAFIBAUIEITILYNIGR handheld
robot aziiinga (burr) aéﬁﬁawaimsﬁﬂaanﬁu
(sleeve) Hﬁmﬁwﬁmuaumﬁmw\iuﬂ"ﬁ (safe
guard) talnsanszgniamizauineuwuly
wineanusnusnaiuwndnunuls danewinss
azuanauid luludasnuasngansinnusey
vnsesalud@ iedlasiulilunndnsanszgn
shufiligaoms Tusuanuusdughlgfinsmaney
Aniiigaiiudrin Navio PFS system ansnsn
WANAMNLAUEN (accuracy) WASANLTENATY
(precision) T&AnImsnfaavLia (traditional
surgical technique) fauanvlumef 2



MINN 2 WANIANEITUTBY Navio PFS system™

Author Year Platform Outcome Summary

Gregori Postsurgical mechanical axis alignment within 10 of the plan in

ot a? 2014 | Navio PFS | 91%. Improved Oxford Knee Scores from preoperative to 6 weeks

postoperative

Wallace Rapid learning curve of an average of 8°'" procedures with the average

ot al 2014 | Navio PFS | time over the first 4 cases (tracker placement to trial acceptance)

of 64.9 (27-102) min.

Simons Narrowing learning curve of the Navio system from an initial case

2014 | Navio PFS - o Vo sy

et al duration of 85-48 min after 5 surgeries.

. Medial UKA achieved accurate implantation of the surgical plan with

Lonneretal | 2015 | Navio PFS . & < P

small errors in implant placement
4. Vass M, Del Regno C, D’Amelio A, Viaggiano D,
asu
b 1 o R I I “y . Corona K, Schiavone Panni A. Minor varus alignment
uﬂaﬁzuumimmv’] ULREATUUBUANT provides better results than neutral alignment in
e lumssndndenfussinuiesu (unicom- medial UKA. Knee.2015;22(2):117-121.17.
partment knee arthroplasty) Iﬁ%’umsﬂgaﬁué’a 5. Plate JF, Mofidi A, Mannava S, et al. Achieving

, o L o accuracy ligament balancing using robotic-assisted
T]I a’lmimwuﬂ’nmmumI(accuracy) LANAIN unicompartmental knee arthroplasty. Adv Orthop.
WRNATY (precision) LRZLANANNLUUDULDIHA 2013;2013:837167
MIWIGR (reproducible) [@fnInmsnndagaeds 6 Ninimaki TT, Murray DW, Partanen J Pajala A,
¢ - » ) ) 1 Leppilahti JI. Unicompartment knee arthroplasties
PVLAN (traditional surgical technique) tupNAA implanted for osteoarthritis with partial loss of
mmﬁﬂﬂumiﬁﬁﬁuﬂuﬁmmﬂTumimﬁm UKA joint space have higher re-operation raes. Knee.
funliudniu ussehelsimuddoeiinisfinm 2011;18(6):432-435.

2 on e Tomimaduaad o 7. Chau R, Gulati A, Pandit H, et al. Tibial component
WNLANDVSY ﬂmum\‘lmuﬂaug (clinical outcome) overhang following unicompartmental knee replace-
mqmﬂﬁmﬂuiwzma ﬁuﬁxmmuﬁmiﬂun’ﬁ ment-does it matter? Knee. 2009;16(5):310-313.
ANUTAY LRSI S (cost-effectiveness) 8. Kendrick BJ, Kaptein BL, Valstar ER, et al. Cemented versus

! : cementless Oxford unicompartment knee arthroplasty
using radiostereometric analysis: a randomised
References controlled trial. Bone Joint J. 2015;97-B(2):185-191.
1. Jamili A, Scott RD, Rubash HE, et al. Unicom- > Badly M. Espehaug B, Indrekvam K, Havelin LI,
partmental knee arthroplasty: past, present, and Furnes O. Higher reY|S|on risk for unlcompartmental
future. AM J Orthop 2009:38(1):564-567. knee arthroplasty in low-volume hospitals. Acta
2. Insall J, Aglietti P. A five to seven-year follow-up Orthop 2014:85:342-7. )
of unicondylar arthroplasty: J Bone Joint Surg Am 10. http,//cs.stanford.edy/people/eroberts/soco/prOJects/
1980:62(8):1329-1337. 1 998—99/rob0t|cs/h|st9ry.htm| (acc.essed 06.01.1 ?)
3. Borus T, Thornhill T. Unicompartmental knee 11. Barger WL. Robots in orthopedic surgery. Clin
arthroplasty. J Am Acad Orthop Surg 2008;16:9- Orthop Relat Res 2007:463;31.
18.1. van der List JP, McDonald LS, Pearle AD. 12. DiGioia lll AM, Jaramaz B, Picard F, et al. Computer
. . . . and robotic assisted hip and knee surgery. New
Systemic review of medial versus lateral survivor-
L ) York (NY); Oxford University Press; 2004.
ship in unicompartmental knee arthroplasty. Knee.
13. David J.Jacofsky, Mark Allen. Robotic in arthroplasty:

2015;22(6):454-460.14.

A comprehensive review. J Arthroplasty 31(2016)2353-
2363.
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3D Printing Technology:

The Next Revolution in Your Hands

uw.5snns oqaesssy
mAdoosisUand Isbwenuauwsausiwssit

“qmmmmﬂ@mr‘a"'m prosthesis %38
implant 7413 match waduvwlzaasivi
wiaazwnauldvevanniela dywivasviues
nualUA1e Advance 3D printing Technology
sl ov..” Waevinnisuiviialzsan
TV Shopping ... il ln&devasy yaviuasiaed
Ysraumsalguiithelinnidesunasasu wallad
MIANNLUY 3 §f %38 Three-dimensional (3D)
printing snsnsaduBnseniiviianilymeans
Tsi compatible szwinauld waz implant 1309
299 3D printing lilgdslmsififvivioinduile
597 i wnusidhemanduyunswaniignas ¥l
walulafil Wlydsiiog Inasandaly

Turemsunngluiufousnsa$s cranial
prostheses L‘lf\llasl%ﬂ[,uﬂiw’aumi skull defect
reconstruction, NIZUIUMIFINTUSIUNAUNL
L2 earlobe, artificial jaw, trachea malulag 3D
printing WsnfunumindnzesnIaiefuLuy
Follumsas implant faasesialy ..usde
anuimihlumaluladnguildsiinananain
wnsaviniar [lg Suissudssunuudnsaly..

fviidaeunwng orthopaedic azlasuain
anuimthinalulad 3D printing ffeud 3
Teuwunaurnind lldaiauunthaavse wnuila

14 HipaKnee
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]
aada

Snsinluusiifiu Tuiea 3 Afignasstusn el
Husinlevianuidnla pathoanatomy aeegilae
DUNODIUINEUKIAR, MIN3Y surgical instrument
ﬁ’ﬂ%ﬁuﬁﬂ’ammmwnzqﬂﬂa (PSI) WD U LLG
MI83 N customized orthopedic implant Lﬁa
il laaselslduansaeluiaaduuiuuvse
cutting block Ly PSI

..0Isfio 3-Dimensional Printing?

nh 3 nesssinud Amaluladiignandu
s 3D printer 928319 custom-made obiject
Tae/lE computer software Lﬂﬁﬂumnﬁaﬂaﬁﬁ
aegn13@319 physical items ¥aNM3YINU 3D
Printer tuazld lumdnmsifienfude fiad 2 47
Tuuin XY axis Tnsduiiind fide mwdnrne
cross section ¥pvinNiiuT WalaiadalugpefiA
wdnedovazideugiind [URaiduinly daly
wazdnly Andludonq waredepdu Wudu
auaanmuﬂugﬂiw 3 §ifi Madeuduvioay (Lﬁ'au
T Z axis) vavgwisidiowhiiAnfiad 3
Tulan®inase Tu 10 Vitwsn Anuivthaes
waluladiniuseniignas viianasdasmslu
nﬁsi,%\rmhishﬁmguil,ﬂmLm'l,ﬁamsﬂ%w prototype
WD IUNIANEN Y58 surgical training vi3oLite
NiTednsaly



\3aefinriy 3D gnadwdusoussig
Umepasansasdi 19 Tuil 1984 Charles W.Hull
\ugpenuuuiaiesiaiuuuauialiiuusn 3p
Systems Corporation (Charles Hull Lﬂuﬁﬁtéu
walulafinnsgiu de facto) IneipfasAinianaiia
3D 5gnﬁgq°ﬁaiﬁ Stereolithographic 3-D Printer
wivnniumaluladnsfisiuuy 3D fvaiundu
Bowq fmalinisnandudeudundontuivnum
nnfulunaneane Wy mIsenuuy 3enT
nsuwng [aufivinenniseameuaznisdu
SnidedinaliauaziznsAniuuy 3D i
snnfuiieimnsiuunuuas siavosiani
#oamatugy

..Idd 3-Dimensional Printing 105
melsldgn?

3D Printing fumnalulagfisnansnily
Uszynd 1 lé lunansanandn desnendisas

o A a & P v
uazsdenfisndu neussnsndriouasld
UselaaianniaTosind 3 Jale

1. MIFSNNARAUNAULLY (Prototyping
& Product Design) fiawflumsulazgndild 3D Printer
fuwsvaneiig sunsalunsasBunuiiasden
Fudould lunalifdalue Inelidesldiesasing
e laidaevhul®ud 3D Printer sansazig
ansuyulumswarnadafuT U5uulasu Design
gandnduildelnolddunum

LAIBNRNWLLY 3D

2. nsduuazaand (Aerospace) LHu
{l#maluladl 3D Printing foudgaLIn UaE
Hugwandudadiaesmaluladiinlasnasn
fp3aeiarilanzszdugaanvnssn 1y GE,
Airbus, Boeing, Space X Igvhdusauiithlyld
avluedaeiiu edaseudlovu troambminuas
PufudaurasieBassud annaniumsaanuuy
WRTNARBUEIFN

3. #uBUA (Automotive) ignavinTn
#i§in41% 3D Printing angnunu 14 lunmseanuuy
¥ Prototype Sushuiils lusasus wiausinasite
1 Judusudildonuede gy Tuwens F1 18
WA spare part 6N EATUINNUARIE 1TU
mnnszanueiesavin fuaRUSwisulvaity
in[Fasuuy on-demand umufiasanifivafion
Fudniwaz Feviriiguiuimasosudldian

4. msunwnduaziiuanssy (Medical &
Dental) 3D Printing mm:ﬁuqmmﬂnﬁumi
uwngageann asmnanuuandeasiome
AL TeRPsULasIINATInRauil uanaInmMs
Ida$9 Prototype swisugunIainisunnguan
3D Printer ftelunén prosthesis fidznauas
sUvamzdmiuwsiasyanald gy 2n3sing
wruifinuazefondmsuging fusaswini
dnugUhldwed uananildedinsideiamn
3D Printer flansnsafisiaiizansdld dwmiulu
M9 orthopedics & nazgnuazdusuds oy
Nnianfivainuaneidy sintered powdered
metal, stainless steel, ceramic, nitinol, titanium,
bone-liked material (1%t CT-bone), plastic (1%iu
Polyjet, PEEK)
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In Focus

5. msAnm (Education) M3l 3D Printer
selviinFeuldiFeuiietunszuumssanuoy
wamua Tne snansnsenuUDuAzaSILLIN
3D Printer [@denuias Anudtlymiidudauluug
yo9Inenenans Iinsmm waziagenans uanannil

6. AavUzuazn1saanuuY (Art & Design)
aslnsenfumaiienasiianaamglanads 1in
WunuAadzifendnuaiwaniual 1wu Joshua
Harker

7. @a1idmenssy (Architecture) 3D
Printer a19luiaaamnilnunssy figaaeeauaz
azifanimsadwlunamefiouuuind wonls
natsendiiann Wumatemeanusenuuuwey
sonuiinldifuiudng unufazuudluina CAD
Turewiaines fagiiu 3D Printer sualvayil
sansnSuidusuiu teaethuiiegende

JCREN]

8. 1A3vsEAY (Jewellery) NLANT
sovldnszurunmavanadunsulunisesnuiuy
o 1a g ! a o v .
uafiad viae Weszlu 9a e 3D Printer 1
SN UULUIY 19y A Az Baagaudy
ihlundedusunuldlaense Faeannan fugu

WS UaT @33auA e Design [Apenesinsn

9. uwWtu (Fashion) Mavanussluseyseing
aviaiaTasinindnsimuanuazidunge
Fuuaziagnfinnubavu

10. 215 (Food) Sinsiha3aviiaman
sawaslidadoalnudnmamiothma eyse
Nuowns usnanildefimahluTugmadiid
sunssuang usiiinlUsuanudnaseassd

..OppuUINAGARTBTUMSTUSUIAq
nuulnugoa:?

1. szuvdatauwanain (FDM/FFF -Fused
Deposition Modeling) \futedasiin 3 {f fifiux
Tdunnigaluilagiu fudnmeviheu Ae ms
napudunaainnaeduresmaiuiidneen
NfuduRuhEn (Nozzle) wilau Tudennd
Tétwinly aansaldiagldvannvany wazmle

Jmuviavaann 1wy PLA, ABS, PET, Nylon

2. sTuuaALsEu (SLA-Stereolithography
/ DLP-Digital Light Processing) Aann13vinnu
wilouiu svuizansussldmmaiilaisiuaa
Tauasly (Photo Resin/Photopolymer) dioidu
gnuasazudeiiamzyaiilouuas Feldwanns
uivizeastuilumahdusmiliifngseiun
dovilsiAnguetuluduniler udiedavfiasidu
vlriudoifugheludusier T awAufugue
Tagiidudesld SLA funasiuiladuiiu LASER
shu DLP 14 DLP Project snsnmw nwiianeniy
zATBUARNYY layer oM IRNiszUUMALITUT
wanzfuuidng AfesnsanuaziBungs
awnaliluaisnn

r £ 7 775 rr

Diagram of SLA printing process




3. szuuweBUN+E Ink Jet (Powder
3D Printer/ ColorJet Printing) l8wfudia/me
wanadn Wusnawlumstugunu Tnsedos
ATV UARETZUY Inkjet wounufiasiisd lUuy
naeay LA3pvasisiasluunedudy Tneasiing
gavluwmdiouiu sefufistunazdna Binder e
1 avldslunanaunsdissudugyse
Woaasalusunily 3ovazindawadudusn
iufuduineg Tudusialy

4. szuuvRaNEIwaNsAn welave lwiin
(SLS-Selective LASER sintering) uyU SLS
ARNBSTUL SLA shviunsefiunuiidinasyinliedu
ufesn sLs azBuaweilulnuassuunviani
AounaAnaieuan LASER vl faguassazans
duddaiieiu

NITUUMIBENNUTIIAN e TaaTias

Fugul 1e3evazi3n LASER anadaduge T
we¥aniume Wadslgemhumislanmasmdes
Fanazvansifuguswilshumistiug wetand
ww5alu layer wiloudn 1n3evazindunedanune

figolinasnivludusaly Weodunszuiuns
89 LASER ievaanazanslua vludhlydewy
vaneiudusuAnniuingiidasms defoehvinn
fo Iavuesnudulane wianarafiniiieay
widaidoddnda wedselinege nnifieudy
Jeuudu

5. szuvduq 1wy PolyJet wiloy 3o
Inkjet unufiaswuusiFuuNTEAE PolyJet a:dn
Jet 1sfusaninudaneliudslnouas UV Bnseu
ﬁﬂﬂﬁasﬁy’uL%aﬂwaanmgﬂéwﬁumu 3 {f
fanuuaiudge ualisiameauineuws

Adiswrmauidbdudeuns:uau
asw customized orthopedic implant
@l 3D printer AUGNIASU...

1. Image Acquisition

Bunnmsnusthmweesingauiisasms
wihmandngszouiienienanldlunsaien
WHu template 98V object ‘ﬁ'ﬁmms Tumens
wdingAufiin wiswldan High resolution
CT/MRI

2. Image Processing

idaya 2D 910 radiological scan
data-set (‘ﬁﬁﬂﬂ"ﬂﬁuﬁ Digital Imaging and
Communications in Medicine [DICOM] format)
an convert i file format il 3D printer i’f?fn
DICOM file 9zgn upload ldlusunsuiild 3D
reconstruction 1%u OsiriX mm‘fuﬁam 3D
fananaazgn export U 3D printer format
(stereolithography [STL]) &7u defect LAy errors
way STL file azgnifisifinuilase software
|2 15U MeshLab wdvanifu STL file 3:gn
avlua$roidu implant w38 prosthesis mMuluiaa
3 fnfiaelilunenfines

3. Three-Dimensional Printing

3D printer a3 3D object mnffagaﬁlﬁ
fiagtu fiazdu nninaluladilgosua iy
industrial-grade printer 2289 LASER 1d sinter
granular substrate W liAn localized fusion A
figoemslunsiay cross-section v‘l"mtmfﬁw MU
ﬂiiJV!ﬂ‘ﬁv'u (ﬁuﬁa SLS technology!) waazdui
pnasvfiaamniies 01 mm fedunisaie

U
o v

dndavlfiiandvudvaisdilnvaudevaiedu

'
@ o 1a

Funvawneing T1A1gHN <$1000 Ui >$100,000

Sndo4 Uf




In Focus

Three-Dimensional Printing dsu
Orthopedics

Modeling

3D printer #18a319 anatomic model ¥
masmitadsusumasnenlaadiussinsmmiu
wWiwuiiieuiy 2D radiograph Epps etal. 85171
msehsinuile complex deformities M3l4 custom
printed model 2¥28iNAMNKUEN TN TR
wily Bizzotto et.al WaAIIAAUI preoperative
analysis 1% 3D printed models of patient bone
fracture WSwuWniuN3leY 2D/3D reconstruction
#8lf surgeon way resident sN1IOLAN
ANNENINIalUNILENa fracture pattern laglamwn

1un6juﬁﬁ dislocation %38 articular surface

fragmentation 11[1g surgical planning Tulana3y
LU UIW/FVUN/ANETD screew, FLVLY
plate #3983 intraoperative guidance #28 3D
model ﬁa%’wmmn thermoplastic

Implants

Custom-made 3D printed implants 8134130
14 Tgiu pelvis, femur, tibia il Mayo Clinic Totvh
bilateral total hip arthroplasty Tl 3D printed
. D] . 2 o v & a
implant 11!@1]’]&] dwarfism BINYUIAFAILANLNL

n1azld conventional hip implants

F5e9umsld 3D printed titanium implant
\ianaun segment of cervical vertebrae i
saslausnanifiasnnifiunzisonsegn dnwoy
shape 7l match 3134 excised bone site TIE/an
pressure UU host bone iplUSpuLfinuiy

conventional implant

Casts

3D printed cast s udladadindenyly
conventional plaster casts 1 ﬁﬂﬂuﬂiﬁﬁgﬂi’]q
fisansadhdvlugediilenialulissnsa mold
e immobilize 1¢f

ounAcauop 3D printing
AIBIZENTIANIINARAIE 3D printer
au flaqiiu fifege smlufeiladiZon sterile
environment ¥ customized surgical instrument
fegniiaaenislded.. uddearunsilums
nanTiANTuLAmMIlF N e TuTinwaniu
ndunuiignaslusemsudndae 3D printer
fanndentuanuinwihassmaluladi dede
findandl wl¥n1sld custom 3D printed
patent bone model manmmﬂummgm’[uaumm
2BV preoperative planning, surgical simulation,

intraoperative guidance LLag implant development




wananiitladerhiidaveey 3D printing
Fefisnageiiufinl399989n3EIUNTHAR
material Taigetinidlaifinuiuain printer Aifiuanli
gnavatesioiiio Anugeenlumstszanana
wasANNFUEaUMImAiain ¥ 3D printer
fefinaniigeay wdluawam dnszuoumsiiovun
Wuwpy automated GQIEGLLV]' image acquisition
UDN rapid prototyping mmiaﬁﬂmaqﬂmmﬁ
Tisferunslindwiufives duoafudngail
ldnensunumMInin customized 3D printed
product Svanavlusn

snmwniledefululdvasmsuszyndld
Ao M3k 3D printer 83519 negative mold Tu
M3 reconstruction N3ififl large bone defect
F9m3ld negative mold azanasavilanango
&5 implant ﬁﬂgﬂs’w optimal fit fuvSrIeufi
fiavms v3e 1¥a$9 3D biologic/bone-liked
implant F9azarnnan optimize restoration
ﬁgﬂumuﬂla\‘i original structure LAY function
m3Uszneith 3D printer anaftnenelydedui
surgeon asnsathanld modify mass-produced
instruments AiflagjiAnlFmsnzanivuifey
ABNMIUULA NG WaY prototype ﬁgnﬁumu
custom-made fitavpnavhlin3aviiontinlvaie
filamzaunragnAnAuiiuineteTnisingn
ofinfi inefnaniou
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Push Technique for Reduction of

Posterior Hip Dislocation

Associate Professor Sattaya Rojanasthien
Department of Orthopedics, Faculty of Medicine,
Chiang Mai University, Chiang Mai, Thailand

Anesthesia:  under general anesthesia

Positioning:  lateral decubitus position (stabilize
the pelvis)

Landmark: anterior superior iliac spine (ASIS),

greater trochanter, ischial
tuberosity

Hand placement: both thumbs on tip of greater
trochanter, the rest fingers of
each hand on ASIS and ischial

tuberosity

20 Hip&Knee _
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Reduction of dislocation:

By pushing tip of greater trochanter
anteriorly and distally while stabilize (counteract)
the pelvis at ASIS and ischial tuberosity

One assistant may slightly support the
distal femur during reduction

In rare cases of ipsilateral posterior
dislocation of the hip and fracture of femoral
shaft the pull techniques (Allis method, or
East-Baltimore Lift method) will not be easily
success.

This push technique will be very useful
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gﬂﬁ 1 guitar model comparison
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dusaluiishdsnng lumsaufinusnduwy
\ioundvgausvasnnidesUnanefmua Fomuh
fiimauldaneige suduusniidesy As
ansauzzpneimIasy Amslsuuunsuansiu
fowdaifufmmssideniu suuuueadinyle

Uaeq mugUi 2 Ay

affpafnunuInudRmMsaTalusu aafims
fivnamningiann Hunse U-shaped 9iwane
PoviunsdadsrvevasiniiFeildfonun
wlng wesdesdinswaulasnisldman
dhludulunsfimiiiefiazapaunstaldves
gavapimMSIi iirafimsfiauaidnasanann
usioe9[5fA N3 U-shaped fidhawadiag weid
uafinassnnnInin saufnsaisTusiu
Tasannaziflu C-shaped w38 asymmetric
C-shaped AU dvisuzInazayABfmsTisdyann
nadendaim$ wnziuasiisuldTaal
1hafesiannasy

lihim$azdugunavesls visnansouuy
Tw Afiwasioneniannwnianiivhuwaniong
A3y Amsuananlsl deilaqiuliader senge
an Tasawnzldidildinsahanvidugunsal
auAIFe Suniulddn tone wood MufiLfen

DD
™

giﬁi 2 guitar neck profile

asu mnelifudesiidnuazaaysaiiigeiodaly
awldl FodvinsniiBudrrihldiansudazsid
dnuusihidoefiorsssuanseiuldinn veads
TuResiveideaiu sy Georaazides
uanseiuldweanasAsy

Amslunguiindnsnefio Anldinetied
Foufufimsiinenasudnegs tviinmhanlansy
iuFesliiifusuddydenaaseiondiiu
aEeann INEimaivhanldas et (solid
wood) Qz‘nmgqmnﬂ'jﬂﬁ laminated ABUTN
AN laminated wood Ae [sfa3viwniiouiuusiiu
WHULN vianee insavhanmafafulidull
wuvung Baslidaefulddnsmeg fumihnszam
A3y Svwaagiieg dvil diensiidenteios
Tifusiushuvihiids deeatiensifuliiud solid wood
ASy Iz Bumiaunena lnfiasiouides
panIn IRz zINndpaLA [y dauldmunas
91939215u solid, laminated AeuNUUIZINUATY

yfinvaaliThihnwhfibudesddy Tiwh
gavimdnasananldiifosou wu sy (Spruce)
Fofimarpinsn naneug Awuldanniigaaes
Am3suwman Ao sitka spruce aulsiiaaudng
exotic uﬂnndwﬁuﬁawaaztﬂu Adirondack spruce,
European spruce, Engelman Spruce #IDD1E
¥anlif Cedar lsithea3u fegud 3 snuwndi e

m ENGELMANN SPRUCE LUTZ SPRUCE
il %E . -k

gﬂﬁ 3 common types of spruce tone wood
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dulivaaipnlunmshunwdnlfidumhassinms
wnzfulifideudionn faamnuindaudros
lindaulmldmlas Joimrhfindanandlng
Tumsnszneides meldfidanusdydednsos
yauiiefinns awlifiaziBonning sy wly
Aoudny stiff uaznoUALBYRBLABTANNAGY
Aaudned dduansldiivinseanumisazyinlid
[Hananunszinvay wasnauaupesat Ui
anuinad doriu TuAm3ideudneszauna Ao
AonS7 [$igumhdl grain fivanzas

v
AAG =2

Atfandelfiannandudiwuasima
fim3 o1vasidulsiie solid uas laminated wood
Foshanfife saedulififianavmunwiudaudnegs
wuiieniuiaudesner dfemilymasy mwne
Tiilpudsluitagiusinesiiulififioasgaiug
uazAsudvazaysndiuluiouynuszina vhld
s lé52i tone wood turegeiuliannias
a5y Tidesmnng luedndoudssiorousvanulan
asafiaey Ao Brazilian Rosewood fiauaiea
snn muguit 4 Betlegiudidulildunmseunu
ilanasy lisansadals fneasiidoneiuhof
Wuldfyaiinanng 40-50 e lsAlndiAseiud
Tudlaslneias Iﬁng‘lﬂ%'u (Siamese Rosewood
or Cambodian Rosewood) %Gﬁﬁ‘]ﬂﬁﬁlﬁ%’umi
auSndInviiauii

311 4 Brazilian Rosewood

26 Hip&Knee

Tigowamglaennainnin wazdaimn
Idviimsiusgfegaaeiug Ao Mahogany uaz
East Indian Rosewood &NBULANNLANGIN FAD
wzganmilliifdevanuitunaneiuunandla
dFanau dulsmatiuezisulusuidssanuiion
wazmmuzeenmilinazsniliflsage Fosil
Tnanuusazifududdnlunsifanansinng
fnndhgiuAmsiinannnliiunnseiuseasy

9597 uwdmeaziduadiihaniliiuited
Fofuuuudasdusnng usasu fmideiineaziden
annil Seldlgavlufesusineg Snannane
FrazlinsaneaziBendug faeldsiumn
Tilvay 219azlauenansd hip knee vianes vinu
Bonwaluausald Feveauusiifissniid vougm
NNATY

Hawaiian Koa Cocobolo Indian Rosewood

Sapele Laminate

Tropical
Mahogany

Rosewood
Laminate

Maple La

3‘1.117; 5 Different types of tone wood
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Essential Knowledge on Practical
Management of Osteoporotic

Hip Fracture

SA. UW.a5a IRE3NENWS
mAIoosisland  Anu:wNaMaasIiswenuia
UM DNENAEUDIIUNSIBS D

nmznszgnazlnavinludgeensiiiinan
nﬂ’umwﬁlsiqmm (low-energy trauma) LHu
MIANANINTINEU w%amnmnﬁgﬂuizﬁu LAENU
Auvhdu dadndunmenszgniinanlsanssgnngu
(osteoporotic fracture)' Fofunantannsf
n3zanfimNudeindy (bone strength) anav
aaudeunsefinaniviivszneuludae 2 dauwan
fD ANNTULLUDBINTEAN (bone density) LAY
AUMNWIDINTEQN (bone quality) mfszmz@naﬂm
9n Lmuﬁﬁﬂ'jnﬂuﬂm&lmﬁﬂﬁm LASWULBHNIN
TunmifirvesuwndonslsDandnneu Beilagii
deanneingdvansesggeenaifingduuy dam
amznszgnaglwninluggeengdonanilfte iy
FuugeiuiFens

lugruzvavunwndoos lsUAndAwd o

3
o

gl ynaunTAmMaekBiuiymvanyg
yAuggeaynling

Toywwiouiu 1 maviud
lspszahda (co-morbidities) agnatelsn 1gu
Tsavannldanvhla (coronary artery disease)
Tsarusiulatings (hypertension) lsaanasidax
(dementia) lsaw13Audu (Parkinson’s disease)
dudu Beiilansanmnuilafdefianudee
FWAIMIATHUAINBURNARLAZNTYUANASHAR
Fnnsunnsannduiniu
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TuudauosmIngin manvunurdnduey
fumsitedelsanszgnaslnnsin Fefl 2 uuusdny
Ao nazgnaaazlwniin (fracture of femoral neck)
u,azniz@nﬁ’nv\huImLmuma% (intertrochanteric
fracture) MIvnEARMEMSIaWANEAmN (plate
and screws) M3LALAUAMNNTZAN (intramedullary
nail) w3pLsinsziom s snasusoasInnifies
(hemi-hip arthroplasty and total hip arthroplasty)
AinifunmsvhrndaiiuwndenslsDandsdulval
sansmisndnldwadaiusted etduae
AuanBLMIwn ANNTULTY U vzevgiie
Husu (gaﬁi 1, 2)

MSQIawudarnabwIdan1d:ns:gninpIn
IsANS:gnwsu

TugzpavuwndonslsTandsaeaieiy
nMaguasnnfinsaees feddeslidndinig
nszgnazlwninluggeensiiinannafiunsoi
Tiquusedonan iunidvludatedhiinnglan
nN3cQNWIU (osteoporotic fracture) fidaesnun?
IﬂﬂﬁLﬂmmﬂﬁﬂﬁ’mﬁqﬂﬁammﬂmmLﬁlﬂﬂu
nsifanszgninainlsanszgnwqusidn Tasd
WhwsnesasaslUiefinaunmdinlaesinues
helidTy anenmIthe uazsanInIBmae
wavlddlusziumile



U 1 uaavnszgnazinninanlsanszgnwquau
TnsuAuLna3 (intertrochanteric fracture) yKIFRGIE
mﬂdunuﬂ’mﬂiz@ﬂ (proximal femoral nail)

MIATIANNNUUUNTEYN (bone mass
density, BMD) wil[dlganiduswiumsitasdelu
nadisonamil udfensvihiield Susumilsaems
Aamumssnn lnevhilsumisnssgndumassn
187 (lumbar spine, LS) agvtipy 2 Udpetuly
waznszgnazlnndnedi livin uSunszgnasazlnn
(femoral neck) LLazﬂiSQnNﬂWﬂi’m (total hip)

malimasnngiewderninniznszgn
Wnanlsanszgnwgu asdavusznaudianagns
Taalaildfen (non-pharmacological prevention)
uaglden Toun

mssnulaalulBen

1. ewnsiduSnauea@ouge Taun us
uaznAnduRnnun dnludes Yandnvantias
Wudu Tasun 200 Raddnsfivsnauaaiden
Yszaau 230 Fadnin uusnhldsumauaaifen
800-1000 fiadnsusiatu winlsiiuenaieiasu
mpenAaLgaN®

2. Amfiuf vmhfisnmssiuueadeuuay
Woawasaluidanliiiuund Tausesy 25(0H)D
luidanmisfien > 30 ng/ml e Winssnsde
inInwnszgnwguivszinsnmgegn lnaaasla
Sudenfiufiegneios 800 IU satu AmAuRilw
naunuasaglugl inactive form limasliasila
active form %38 vitamin D analogs sniiulu
dihedunevdelons Tunufifined serum
25(0OH)D <20 ng/ml (vitamin D deficiency) A33

Ui 2 uaavnszgnazlwninanlsanszgnnquiiupe
azlwn (fracture of femoral neck) YHAAKNGALUAU
daazlnnifiun (total hip arthroplasty)

T¥naunudie vitamin D2 (20000 1U) 2-3 1fin/
fai Wunan 2-3 Weu wdvnnduanimnde 1
Wiannaadi sunsdl serum 25(0H)D 20-30
ng/ml (vitamin D insufficiency) A35L¥NALNL
e vitamin D2 (20000 1U) Liauas 2 Lila Bav
nnfuaTIdoafinma’

3. 2NMANNNEATNANMNLIANICENLLN
ANW Lﬁammamsamawmmam:@n WAZLAN
MINTAT [WUMIAWITUAY 40 Wil aevtioe 3
FusadUand mawiudand msiinliad Snv

4. Ysungdinsaw Tassaywd muwl g5

5. faeiumavnan lasldanusddwiu
amzndandloaslnngouns mmses uazeni
figndseszuuyszamaiunany

mslBeniumssnulisans:gnwsu

Tl we. 2560 yafizlarnszgnwuuns
Uszinalneldsinfofueinenduunnduas
sanAnfitiedeeiunmzlsanszgnwguseg oen
muuzinsUiifnsguainelsanszanugu
(Position Statement on Management of Osteoporosis)
TuBaviiAnsumslédnsnunlsanszgnwgs Tanli
Ailedv nalnmIpengnapeven MsanAuLELY
samainnszgniinandayalu clinical trial 81013
TidszasdAitenaingu walden¥mansani
dihefusee (tailor therapy) Tas laifmauuzih
Henslnudosldidusuduuan Taefefiaansn
denld e Imsnzaniugihe (grade A, level 1++)

il Bisphosphonates (Alendronate, Risedronate,
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Ibandronate, Zoledroic acid), Stronium ranelate,
Denosumab, Raloxifene, Menatetrenone, LAY

Teriparatide

pBURUGAIKU:EUTUMSQIawUoarawida
MR:NS:gNENDINISANS:gNWSU

'
a vada

neufvanmanzanlumsldensnulaa
nazgnwgu Tugthenszgniinanlsanszgnngu
mendsanmandaudy Judeeiiunnddaelw
anusulaluZasanuniiosanislden Seena
FEUNNNNFIFLIBLEY WIDAAMNFBUIINN
andgaualnadn vasadennlugihenguilfiiom
amasanfiolun1sldien (poor compliance) sy
wimaudmsenuazanuasnanelunmslasuen
TapawzateBvenafiinutsemu mafansan
ldfenfinsuUssnuiiisaesss sineanensnu
gndu iy Hudend wiafhudeuienadiu
mudanfigaelunisudmsen lfunundls e
\iosnngthumendeannmsridagulnaidn
Dudgeeny dn1335u3 (cognitive status) anad
WRWAUNNE delirium ®aBAUNNTIL dementia
nanpauillsnlszidanndeesudsemuendu
uunnegudr lunguiimsfinsantdenlugy
wwundasnadumeidenlumsvh Wgiheldsuen
Teigndesuazsinifios iasmnmaumsmndah
Tagunnduazwenuna

Mechanism of action - RANK Ligand inhibitor

CFU-CM Pre=fucion

Os as
eataieluet .)‘[F_'LIL|I-!,'[

formation
inhibited

Bone resorption
inhibited

-
Bone formation
gﬂﬁ 3 LtamqnalnnWiaanqwémae RANK ligand inhibitor”
CFU-GM=colony forming unit granulocytemacrophage
M-CSF=macrophage colony stimulating factor
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Denosumab

Denosumab (fully human monoclonal
antibody) aanqméLﬁu RANK ligand inhibitor
fifuntaamzinzaeiy human RANK ligand sroris
IRATIUIU osteoclast number LAY activity
293 Junal¥an bone resorption®® (gﬂﬁ 3)

Tasnulannszgningu snansnangifinisalaes
vertebral fracture, hip fracture, L% nonvertebral
fracture Tasfndnguhaansoinanamniiy
maomz@nﬁm:@n&’wﬁ’\imuLm m:@na:‘[‘wn
uaznszgnuasusulundeiavnayszidiou
wazganalsanszgnngu® wushlbivdmseloy
M33n subcutaneous NN 6 1oy e lifeeysy
e lumeiifinarihouedlaanas? AT
Tuswiinmzuaadunluidonsn fmvdngiui
Winanuisvsansfndefiiomls Aufamls
H97897UNIAANNIE osteonecrosis of the jaw
1L atypical femoral fracture ﬁaﬂn’hﬂﬂunﬁis\l

bisphosphonate®

mafnsREafueniifiady Ao FREEDOM
trial”® {Hun3@nsLuy multicenter, randomized,
double-blind, placebo controlled FuFnunlu
nawan3 TuvaaUsziLfounty 60-90 U i
Tsnnszgniwguatuau 7,808 1e Taelugae 3 Yuan
Iaudegtheeandu 2 nan nanwInldzuen
placebo nf,\juﬁ 2 [#%uen Denosumab 60 mg
subcutaneous N9 6 Loy navIINE WY 3 T
wui nguauldnguiild3uen Denosumab ansa
Wil BMD Tusauwey vertebral, non-vertebral
waz hip Iénaninguiilésuen placebo e
ffpddnadd wazaansaangiAnisainng
nszgninlfeeeiteddymeadia Feladnig
vmsAns1 FREEDOM extension @adn 7 T
lnefigihesuu 4,550 Mg dhsmmsdnesie
nauAuldAl63ue Denosumab Tugize 3 Tusn



azlfsuendedn 7 T wisldasy 10 T Tawiden
auldnguilingu long-term lusuziinguauld
fil#50en placebo Tugine 3 Tusnaziauusn3y
#1 Denosumab siadn 7 T TasFunnguilingy
cross over Wafin3fnsATy 10 T wans@nE
wuh @ BMD Tungueuldiilé3uen Denosumab
Aausun (Nax long-term) Wndu 21.7% i
lumbar spine, 9.2% i total hip, 9.0% i femoral
neck LAY 2.7%17'i one-third radius ‘lummzﬁﬂul"ﬁ
N cross over fisnansaufial BVD Iéiaeissie il
ey (Uil 4) TeudewalvilgiAnisal
mavinlugupeenszgnaundvegiivszann
0.9%-1.86% wazgiifimsaimsinzasnsegnaubug
oyl 0.84%-2.55% Svanansnavgiinmsalnisin
fishetvsiaiiosnasansfnuluzing extension
wannniifenudannsiineimslaifvuszaed
UL (serious adverse event) NNMslesuen
Denosumab Aaudnvaiiagiszanas 11.5 - 14.4 i
100 participant-years TugvszeziIan 10 U

Fosnananaqlidh Tumssnmgihenssgnwgu
feen Denosumab Luan 10 I w90ty
1 BMD [dadnvsiaiiiny sunaziangiifinianl
mavin[deevrnifiovuazfitTuddy uazdowui
fimansallidfivyUszavd (adverse event) vae
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PROLIA 60 mg
Denosumab 60 m

1. NAME OF THE MEDICINAL PRODUCT PROLIA 60 mg_2. QUALITATIVE AND QUANTITATIVE COMPOSITION Each pre-filled syringe contains 60 mg of
denosumab in 1.0 ml solution (60 mg/ml) 3. PHARMACEUTICAL FORM Solution for subcutaneous injection. Clear, colourless to slightly yellow solution,
5.2 and may contaln trace amounts of translucent to whit proteinaceous partcles, . CLINICAL PARTICULARS &1 Therapeuticndications Fostmenopausal
Osteoporosis PROLIA is indicated for the treatment of n.In women with PROLIA increases

mineral density i reduces the incidence af hp, vortebral and non-sertebral Iractures. Bons Loss in Patients Underaoing Hormone Ablation

Cancer PROLIA is ndicated for the treatmant of bone 0ss 1 patients undergoing normon ablation for prostate or breast cancer. In patients with prostate
cancer, PROLIA reduces the incidence of vertebral fractures. 4.2 Posology and Method of Administration Administration Administration should be performed
by an individual who has been adequately trained in injection techniques. Dosage The recommended dose of PROLIA is a single subcutaneous injection of
60 mg administered once every 6 months. Patients should receive calcium and vitamin D supplements whilst undergoing treatment. Populations Children
PROLIA is not recommended in paediatric patients as the safety and effectiveness of PROLIA have not been established in the paediatric age group. In animal
studies, inhibition of RANK/RANK ligand (RANKL) with a construct of osteoprotegerin bound to Fc ) has been coupled to inhibition of bone growth and
tack of tooth eruption (see Precinicl Sdfuty Data 1. Therefore, treatment with denosumab may impair “one growth in children with open growth plates and

6. PHARMACEUTICAL PARTICULARS 6.1 List of Excipients Acetate, Sodium hydroxide, Sorbitol, Polysorbate 20, Water for Injection 6.2 Incompatibilities This
medicinalproduct must not be mixed with other medicinal products. .3 Shelf Life The expiry date is indicated on the packaging. 6.4 Special Precautions for
Storage Store in a refrigerator (2° 0 not freeze. e pre-filled syringe in the outer carton in order to protect from direct light. Do not shake.
if remaved from therefrigerator, PROLIA Bt 1 [2Lore Loloi 2550 0y ) thaer s Cortor v maust b wted
within 30 days. 6.5 Nature and Contents of Container PROLIA s a sterile and preservative-free product, Syringe Single use pre-filled syringe with stainless
B = iy v or Vit oLt cnacaie pusi or wabliste o0 packagian (e uled syringe
only). The needle cover of the pre-filled syringe contains dry natural rubber, which is a derivative of latex [see Instructionsfor use/handling). Instructions for
Storage Store in a refrigerator (2°C - 8°C). Do not freeze. Keep the pre-filled syringe in the outer carton in order to protect from direct light. Do not shake.
I removed from the refrigerator, PROLIA should be kept at controlled room temperature (store below 25°C or 30°C] in the original carton and must be used
within 30 days. 6.5 Nature and Contents of Container PROLIA s a serile and preservative-free product, Syringe Sinale use pre-filled syringe with stainless
steel 27 gauge needle. Pack size of one, presented in blistered (pre-filled syringe wit it a needie guard) or unblistered packaging (pre-filled syringe
onlyl. The needle cover of the pre- med syringe contains dry namrauuhher whichis.a derlvalwe of Ialex (see Instructionsfor use/handling]. Instructions for

ndle the needle cap on the single use pre-filled syringe, which contains dry natural rubber (a derivative

may inhibit eruption of sed on the available safety and efficacy data in the elderly, no dosage adjustment is require
Prapertes Spechl patent popuipions. I Renalapaitbant Sas e thaeyai i este VACHIS 1 EHR SIS HSI RO R
patients with renal impairment see Pharmacokineic Properties: Special patient populations I, Patients with severe renal impairment (creatinine clearance <
30 mL/min) or receiving dialysis are at greater risk of developing hypocalcemia uate intake of calcium and vitamin D is important in patients with severe

o aten). Betore agmmen atin, the FROLIA Solubon chould be nspected for particalate matter and discolouration. The solation should not be used f cloudy
or discoloured. Do not shake. To avoid discomfort at he sie o injection, allow the pre-filed syringe to reach room temperalure (upm 25°C] before injecting
and inject lowly. Ijectthe entire contents o the prefiled syringe. Dispose of any medicina product remainingin the pre-filled syringe. Instruction for

enal mpairmen of receiving dialysis. Hepatic impairment The safety and elhcacy of PROLIA have not been studied in patients with hepatic i

injection is m:luded P et el “hould be disposed of n accordance

4.3 Contraindication PROLIA is contraindicated in patients who have a history of reactions it excipints.
4.4 Special Warnings and Precautions for Uss Adequate inake o calcium ami vitamin D is important in all patients receiving P! alcaemia must be
corrected by adequate intake of calcium and vitamin D befor rapy.In patients predisposed to hypocalcaemia, mnmlnrlng of calcium levels s
reatment, cspecialy n the irst few weeks of mlllatmg therapy (see Adverse Reactions ). Patients receivin y develop skin
infections (predominantly cellulitis) leading to hospitalisation. These events were. repnrled Tmore frequently n the denosurab 0.4%) versus the placebo (0.1%)
aroups (see Adverse Reacions | The overal ncidence of s was similar between the placebo and denosumab groups. Patients should be advised
prompt medical attention if they develop sighs or symptoms o cellult, I large cUnical ria of over 7,800 women with pos tmenopausal osteoporosis
(BREEDDM ptucy], spdermal and derat advarea ayant ST CORTSE RS SNSRI e e R i 8 e OISR
compared to the placebo group. Most of these events were not specific to the injection site. Consider discontinuing if severe symptoms develop.
Cases of osteonecrosis of the jaw (ONJ) were reported predominantely in patients with advanced cancer receiving 120 mg every 4weeks. ONJ was reported
rarely in patients with osteoparosis recelving 60 mg every § manths (see Adverse Reactions) Paor oral hygiene and invasive dental procedures (eg, tooth
extraction) were risk factors for O atients receiving PROLIA i clinical trials. tis important to evaluate patients for risk factors re starting
treatment.Ifisk factors are dentified, a dental examination with appropriate preventive dentistry is recommended prior to treatment with PROLIA. Good
oral hygiene practices should be maintained during treatment with PROLIA. Avoid e dental procedures during treatment with PROLIA. For patients
i whorn invagive demtal procedures cannot be avoided, the clnical judgment of the treating physician should guide the management plan of each patieht based
ndividust benefirisk assessment. Patlents who are suspected o having or who develop ONJ while on PROLIA should receive care bya dentist or an oral,
surgeon. In patients who develop ONJ during treatment with PROLIA, a temporary interruption of treatment should be considered based on individual
risk/benefit sssessment unti the condition resolves. PROLIA contains the same active ingredient denosumab found in XGEVA. Patients receiving PROLIA
ypical femoral fractures have been reported in patients rec Atypi emmawmums may occur

with use of certain pharmaceu .g. bisphosphonates, glucocorticoids,
antiesorptive therapy: During PROLIA treatmen, panems e e e e groin pain
symptoms should be evaluated fos lets femoralfracture, and the contralateral femur should also be e
Femodeling, 2 evidenced by biochem of bone turnover and bone histomarphometry, was observed in Clnica tials of PROLIA n postmenopausal
women with osteoporosis. 45 In!eracllon it Gihar Mdicinal Products and Other Form 0 mg did not affect lhe
pharmacokinetics of midazolam, which is metabolised by cytochrome P450 3A4 (CYP3AA), mdlcaﬂngthat it should not affect the pharmacokinetics of dru
Mnetabolised by this enzyme (see perties . use with i agents may increase the fisk of serious infections.
Risks and benefits should be assessed to guide use of PROLIA in patients receiving immunosuppressive agents. 4.6 Pregnancy and Lactation Pregnancy
There is no adequate data in pregnant women. PROLIA is not recommended for use in pregnant women. At AUC exposures up to 100-fold higher than the
human exposure (60 mg every 6 months), denosumab showed no evidence of impaired fertlty i cynomolgus monkeys [see Precinical Safety Data ). Ina study
of cynomolgus monkeys dosed with denosumab during the period equivalent to the first trimester at AUC exposures up to than the human dose
{60 mg every § months), there was no evidence of maternal or foetal harm. In this study. foetal lymph nodes were not examined, in another study of cynomolgus
monkeys dosed with denosumab throughout pregnancy at AUC exposures 115-fold higher than the human dose (60 mg every § months), there were increased
stillbirths and postnatal mortality; abnormal bone growth resulting in reduced bone strength, reduced haematopoiesis, and toothmalalignment; absence of
T i e A e e Nries et evidence of maternal harm prior o tabour; adverse maternal effects occurred
infrequently during labour. Maternal m mal. Studies in knockout mice suggest absence of RANKL could interfere with
mataration of the maternal mammary gland (eaging to impaired lactation post-partum- Women who become pregnant during PROLIA treatment are
encouraged to enrol in Amgen’s Pregnancy Surveillance Program. Patients or their physicians should contact their local GSK representative to enrol.
Lactationt = nat known i denosumab i excreted in human milk. Because denosumab has the poentia t cause adverse reactions inbrea-feeding nfants,

ould be made whether to discontinue breast-feeding or discontinue the medicinal product, 4.7 Effects on Abiliy to Drive and Use Machine
o e P o e ing denosumab. 4.8 Adverse Reactions
Clinical trial data Adverse reactions are listed below by MedDRA body system organ class and by frequency. The frequency categories based on one year
event rates used are: Very common>1 in 10 Commona1 in 100 and<1in 10 Uncommon>1 in 1,000 and<1 in 100 Rare>1 in 10,000 ands1 in 1,000 Very rare<
1/10,000 Within each frequency grouping and system organ class, adverse reactions are presented in order of decreasing seriousness.

e dorders

Uncommon Eczema:
Musculoskeletal and connective
tissue disorders

Common
Rare

1.See Special Warnings and Precautions for Use 2.In men with prostate cancer receiving androgen deprivation therapy 3.includes dermatitis, allergic

dermatitis, atopic dermatitis and contact dermatitis. 4.In the osteoporosis clinical trial program, atypical femoral fractures were reported in patients

treated with PROL

ain in extremity
necrosis of the jaw

Very rare Atypical femoral fracture'

Postmarketing data reactions, including rash, uricara, facial sweling, eytherna, and anaphylacti reactions have
Seve

ing PROLIA. Severe been reported in patients at increased risk of

{ pain, including Severe cases, e reported in patients receiving PROLIA.
4.9 Overdose No data from clinical trials are available regarding overdosage of PROLIA. Denosumab has been adm ed in clinical studies using doses
up to 180 mg every 4 weeks (cumulative doses up to 1,080 mg over 6 months). 5. PHARMACOLOGICAL PROPERTIES 5.1 Pharmacodynamic Properties.
Mechanism of action Denosumab is a human monoclonal antibody (IgG2) that targets and binds with high afinity and specifcty o RANKL preventing RANKL

ctivating its only receptor, RANK, on the surface of osteoclasts and their precursors, independent of bone surface. Prevention of the RANKL/RANK
interacton Inibits osteoctast formation, mnmon and survival. Denosumab therefore reduces bone rescrpllon and increases bone mass and strength n both
cortical and trabecular bone. Phat clinical studies, treatment with 60 g of denosumab resulted in rapi in the bone resorption
marker serum type 1 C-1 lelapeplmes (CTX) e 70%) with B et et approximately 85%
occurring by 3 days. CTX reductions were maintained over the é-months dosing interval. At the end of each dosing interval, CTX reductions were partially

enuated from maximal reduction of > approximately > 45% (range 45-80%), reflecting the reverslhlmy of denosumab’s effects on bone remodelling
once serum levels diminish. These < Sustaimed with treatment. il couplingof bone formation and resorption
in skeletal remodelling, reductions in bone formation markers [e.g. bone specific alkaline phosphatase [BSAP] and serum N-terminal propeptide of type |

collagen [P1NP]) were observed beginning 1 month after the first dose of denosumab. Bone turnover markers (bone resorption and formation markers)
generally reached pre- treatment levels wllhln 5 montns after the last 60 mg subcutaneous dose. Upon re-initiation, the degree of inhibition of CTX by
denosumab was similar to that observe atients initiating denosumab treatment. In a clinical study of postmenopausal women wit one mass
N~ 504] who were previously treated with alandronate for a median duration of 3 years, those transitioning to receive denosumab experienced additional
reductions n serum CTX, compared with women who remained on alendronate, in thisstudy the changes in serum calcium were similar between the two
groups. Immunogenicity’ D e e 2R iy; as with all therapeutic proteins, there is a theoretical potential for immunogenicity.
More than 13,000 patients were screened forbinding antbodies using a sensmve bridging i than 1% of patients
treated with denosumab for up to 5 years les(ed positive (including g, transient and developing ant s). The patients that tested positive for
e e O antibodies using SRR biological assay and none of them tested
positive, No evidence of altered pharmacokinetic profile, toxicity profie, or clinicat response was assaciated with binding antibody development.
5.2 Pharmacokinetic Properties Following on-line: ose over a wide dose range,
and d rional increases in exposure for dosss of 60 mg lor 1 ma/ko) and higher. 'Absorption Followmg a 60 mg subcutaneous dose of denosumab,
Bioavaitability was 61% and maximun seram umab concentrations (Cmax) of 6 jg/ml (range 1-17 pg /ml) occurred in 10 days (range 2-28 days).
After Cmax, serum levels declined with  half-life of % days (range 6-52 days) over a period of 3 months [range 1.5-4.5 months). Fifty-three percent of patients
had no mezsurable amounts of denosumab detected at é months post-dose. Distribution No accumuation or change in denasumab pharmacakinetics with
time was observed upon multiple-dosing of nths. Metabolism Denosumab is composed solel ino acids and
e e bpioneinlaldatey denosumab metabolismis expected to follow the immunoglobulin clearance pathways,
resulting n degradation to small peptides and nd amino acids.
immunoglobulin and is not expected to be elim hepatic metabolic mechanisms (e
its elimination is expected o folow the immunoalobulin clearance pathways, resulting in iSgradation to small peptides and individual amino acids. Drug
m (2 mg oral) was administered two weeks after a smgx denosumab
(60 mg suhcutaneeusly] e corresponds to time of maximal ic effects of denosumab. Gid not affect thepl netics of
midazolam, which is metabolised by cytochrome P450 3A4 (CYP3AA). This indicates that denosumab should not alter the PK of drugsme!ahallsed by CYP3AG,
Special patient populations Elderly (greater than or equal to 65 years of age) Age was. not found to be a significant factor on denosumab pharmacokinetics
in a population pharmacokinetic analysis of patients ranging in age from 28 to 87 years of age.C!
data are available in paediatric patients. Race The pharmacokinetics of denosumab were not affected by race in pnsimennpausalwnmen orin breast cancer
patients undergoing hormone ablation. Renal impairment In a study of 55 patients with varying degrees of renal function including ptients on dialyss,the
degree of renal impairment had no effect on the therefore dose adjustment for renal impairment
is not necessary. Hepatic impairment No clinical studies have been cnnducled to evaluate the effect of hepatic impairment on the pharmacokinetics of denosumab.
CLINICAL STUDIES Traatment of Postmenopausal Dsteaporosis FREEDOM, 2 -year, randomisad, double-blind, placsbo-controlled, multinational study
that demonstrated that denosumab was effective compared to placebo in reduc ing new vertebral, -vertebral and hip fractures in post
i ot aopesmaA e e e LS e e e N ke ]
and vitamin D (atLeast 400 1U} supplemenlanon dall. Effectan vertebral fractures Denosumab significantly reduced the risk of new vertebral fractures
imary endpoint) by 68% (risk raua 0.32; p < 0.0001) over 3 years. Tl r ear fracture rates for new vertebral fractures were 7. e placebo group
=0,

pri
and 2.3% i the PROLIA group (unadjusted abselule risk reduction of 4 s% ol Clinical fractures Denosumab significantly RO
Ron-vertebral fractures {secondary enapaint] by 2 0106) years. Three-year non-vertebral fracture rates were 8.0% in the
placebo group to 5% nthe denosumab group lunadjusted absolute ek Peducton of 154) Elfecton Wi fractures Denosumab significantly decreased the
Fisk of hip (raetures (secondary endpoint] by 40% [hazard ratio: 0.60; p = 0.0362) aver 3 years. Three-year hip racture rates were 12% i the placebo group
0TS the damosumab o lomacueted absoLate Fok vedctian of .55 EHfect on bone minert deneity (BMD] Denosumal ignificantly increased
BMD at al clinical sites measured, relative to reatment with placeb at 1,2 and 3 years. Denosumab ncreased BMD by 9.2% atthe Lambar spine, &% at
the total hip, 4.8% at the femoral neck, 7.9% at the hip trochanter, 3.5% at the distal /3 radius and 4.1% at the total body over 3 years. Increases in BMD at
umbar spine, ip and hip trochanter were observed as early as 1 month after the initial dose. Denosumab increased lumbar s, oneae
in 96% of puslmennpausalwomer\ a3 years. Cansistent sffects on BMD wers observed at the {ambar spine regardless of baseline age, race, welght/BMI
one turnover level. Bone histology Histology assessments showed bone of normal architecture and quality, as well as the expected decrease in
ez e b A o o (o S
inthe Treatment of Postmenopausal Osteoporosis 4,550 paients who comleted the study (N'~7,808) enrolled n a 7-year, apen-label,single-arm extension
study to evaluate the long-ter y and efficacy of denosumab. Al patients in the extension study received denosumab every 6months as a single 60 m
56 Gese, as wellas daily catciam{at Isauil QSRS R AN least &001U). In e o e S e e A
therapy {years 4 and 5 of denosumab treatment), the overall subjec e rates of adverse events and serious adverse events reported were similar to
that observed in the infial 3 years of the FREEDOM study. For patients who crossed over t denosumab from placebo in the FREEDOM study , the gversll
subject incidence rates of adverse events and serious adverse events reported also similar to the first 3 years of the FREEDOM study. Two cases of ON.
olved. Denosumab treatment maintained a low incidence of new vertebr: ctures in years "5% of pationts
had at least one new vertebral fracture by month 24, 2.5% of patients had a non-vertebral fracture]. Denosumab treatment increase BMD at the lumbar
spine (3.3%, total hip (1.3%), femoral neck (1.2%) and trochanter (1.8%] in years 4 and 5. Percent increase in BMD from the ariginal FREEDOM study baseline
(i-e, after 5 years of treatment) in the long-term group was 13.8% at the Wumbar spine, 7. 0% at the total hip, 6.2% at the fomorat nack and 9.7% at the fochanter.
the treatment of In two randomised, double-blind actve-controlled
studies, one in treatment-naive women and another in women previously treated with greater increases in
BMD and reductions in bone turnover markers (e.g. serum CTX), compared to alendronate. Consistently greater i m:reases in BMD were seen at the lumbar
spine, total hip, femoral neck, hip trochanter, and distal 1/3 radius in women treated with denosumab, compared to those who continued to receive alendronate
Therapy lall p < 0.05). Clinical efficacy in the treatment of bone loss associated with hormone ablation Treatment of bone (0ss associated with androgen
deprivation The efficacy and safet of denosumab i the reatment o bone loss assoclated with androgen deprivation was assessed n a 3-year randomised,
double-blind, placebo-controlled, multinational study of 1,468 men with non-metastatic prostate cancer aged 4 . Men less than 70 years of age also
had either a BMD T-score at the lumbar spine, total hip, or femoral neck < -1.0 or a history of an osteoporoltic fracture. Significant i e e e
observed at the lumbar spine, total hip, femoral neck and the hip trochanter as early as 1 month after the initial dose. Denosumab increased lumbar spine
BMD by 7.9%, total hip BMD by 7%, femaral neck BMD by 4.9%,hiptrochanter EMD by 6:9%,dital 1/3radius EMD by &% and total body BMD by 4.7%
over 3 years. retative to placebo [p < 0.0001). Consistent effects on BMD were abserved at the lumbar spine regardiess of age. race, geagraphical region,
‘weight/BMI, BMD, bone Eimover Lvel I OB gen deprivation and presence of yertebral fracture at baselne, imab significantly decreased
the Fisk of new vertebral fractures by 62% (hazard ratios 0.38; < 0.0063] over 3 years. Danosumab also reduced the subject incidance of mofe than one
osteoporatic fracture at any site by 72% relative to placebo over 3 years [placebo 25% vs. denosumab 0.7%, 63). Treatment of bone loss in women
indergoing aromatase inhibitor therapy for breast cancer The efficacy and safety of denosumab in the treatment of bone loss associated with adjuvant
aromatase inhibitor therapy was assessed in a 2-year, randomised, double-blind,placebo- contralled multinational study of 252women vith non- metastatic
breast cancer aged 35-84 years. Women had baseline BMD T-scores between 1.0 to - e lumbar spine, total hip or femoral n lomen received
CEtam ot nat 00D mg) vt witansi ot taaot 400 1] aupplemantation ety Deniasimah ighficanty chanesd GH Sl ol s SIS o
to treatment with placebo at 2 years: 7.6% at the lumbar spine, 4.7% at the total hip, 3.6% at the femoral neck, 5.9% at the hip trochanter, &.1% at the distal
1/3 radius and 4.2% at the total body. Significant increases in BMD were observed at the lumbar spine as early as 1 month aiter the initial dose. Consistent
ofiocts o BMD ware observed at the uanbar Spiegardske of bas e 8t IEHR S UUSE R A R I R
prior selective etrogen receptor modulator (SERM) use, and time since menopause. .3 Preclinical Safety Data Carcinogenicity The carcinagenic potential
of denosumab has not been evaluated in long-term animal studies. Mutagenicity The genotoxic potential of denosumab has not been evaluated. Reproductive
oxicology Fertity Denosumap had no effect on fermale fertilty of male reproductive organs n n monkeys at AUC exposures that were 100- to 150 foldhigher
an the human exposure at 60 mg administered subcutaneously once every 6 months. Animal pharmacology Long-term treatment (16 months) of aged
ovariectomized monkeys with denosumab at doses of 23 of 50 ma/kg SC once monthly was associated with s\qnmcant gains in the mass, density (BMD), and
strength of cancellous and cortical bone. Bone tissue was normal with no evidence of mineralisation defects, accumulation of osteoid or woven bone. Transition
from 6-months treatment with alendronate to 25 mg/kg denosumab in ovariectomized monkeys did not cause any meaningful decreases of serum calcium
Bone strength and reduction in bone resorption at all skeletal sites were maintained or improved. Abnormal growth plates were observed in adolescent
monkeys dosed with denosumab at 10 and 50 ma/kg SC (27 and 150 times the AUC exposure in adult humans dosed with denosumab at 60 mg SC every
6 months), consistent with the activity of d b. In neonatal eys exposed in utera to denosumab at 50 mg/kg, there
was increased postnatal mortality; abnormal bone growth resulting in reduced bone strength, reduced haematopoiesis, and tooth malalignment; absence
of pripheral lymph nodes; and decreased negnatal growth. Following a recavery period from btth to & months of age th effects n bone retured o normal;
there were no adverse effects on tooth eruptio imal to moderate mineralisation in multiple tssues was seen in ane recovery animal. Maternal
mammary gland development was normal, Additional information on the pharmacodynamic properties of denosumab has been obtained from knockout mice
{acking RANK or RANKL, and by the use of inhibitors of the RANKL pathway in rodents such as OPG-Fc. Knockout mice: (1) had an absence of lactation due
to inhibition of mammary gland maturation (lobulo-alveolar gland during ); (2) exhibited impairment of lymph node formation; and
(3) exhibited reduced bone growth and lack of tooth eruption. Similar phenotypic changes were seen in a corroborative study in2-week old rats given OPG-Fc.
These changes were partially reversible in this model when dosing with the RANKL inhibitors was discontinued. Tissue distribution studies indicated that
denosumab does not bind to tissues known for expression of other members of the TNF superfamily, including TNF-related apoptosis-inducing ligand (TRAIL).

presentations are ava
INSTRUETIONS FOR INJECTING WITH THE PROLIA PRELFILLED SYRINGE WITH AN AUTOMATIC NEEDLE GUARD This section contains information o how
to use the PROLIA pre-filled syringe. It is important that you or your carer o not give the injection unless training from your doctor or healthcare provider

been received. Always wash your hands before every injection. If you have questions about how to inject, please ask your doctor or healthcare provider
for assistance.

= Window
Plunger =, Needle guard
L Needie cover
o
I

Before you begin Read all instructions thoroughly before using the pre- ringe.
To reduce the risk of accidental nee users, each pre-filed syringe comes with a needle guard thatis automaticalyactivated to cover the nesdle
after complete delivery of the pre-filled syringe content. DO NOT attempt to activate the needle guard prior to injection. DO
if the needle cover has been removed, o the needle guard has been activated (covering the needle]. How do you use the PROLIA Y pre-filled syringe?
Your doctor has prescribed a PROLIA pre-filled syringe for injection into the tissue just under the skin (subcutaneous). You must inject the entire content
{1 ml) of the PROLIA pre-filled syringe and it should be injected once every s as instructed by your doctor or healthcare provider. Equipment:
To give an injection, you will need:
1. Anew PROLIA pre-filled syringe; and
2. Alcohol wipes or similar.
What to do before you give a subcutaneous injection of PROLIA
1. Remove the pre-filled syringe from the refrigerator. DO NOT pick up the pre-filled syringe by the plunger or needle cover. This could damage the device.
2. The pre-filled syringe may be left outside the refrigerator to reach room temperature. This will make the injection more comfortable. DO NOT warm it in
any other way, for example ina microwave or in hot water. DONOT leave the syringe exposed to drect light..

3.DO NOT shake the pre-filled syringe excessively.
DO NOT remove the needle cover fram the pre-filled syringe unil you are ready to inject.
5. Check the expiry date on the pre-filled syringe label. DO NOT use ssed the last day of the month showr
§ Chackthe appearance o of PROLIA. Itmustbe 2 clear colourless to sughuy yellow salution. The solution should not be npeted ft i cloudy or discoloured.
7. Find a comfortable, it, clean surface and put all the equipment within reac|
8. Wash your hands thoroughi.

Where should you give the i
The best places to inject are the top of your thighs and the abdomen.
Your carer can also use the outer area of your upper arms.

How do you give the injection?
n alcohol v

2.To avold bending the needie,gently pull the cover fram the neecle straght
off without twisting, as shown. DO NOT touch the nee
plunger.

You may notice a small bubble in the pre-filled syringe. You do not have
to remove the ir bubble before injecting. Injecting the Solution with the
air bubble is harmless.

Pinch [without squeezing) the skin between your thumb and forefinger.
Put the needle fully into the skin as shown by your doctor or healthcare
provider.

5. Push the plunger with a slow constant Lpressure, always kesping the skin
pinched. Push the plunger all the s far as it will go to inject
SUlthe sotution. The necdle guard wil not actvate unless you empty the
pre-filled syringe.

. While the plunger is still pressed all the way down, remove the needle
2 Let g o1 the ckin Reldase the plunger are alow ihe syFmge to move
U untiCihe entire needie 1s covered by the nesdle guard

- I the needle quard is nat activated, an incomplete njection may have
Callyour doctor ot hostiheare provider if you
ot received the full dose. DO NOT put the neeale hver back on
syringes.

1Fyou notice  spot of bload. you may gently dab t away with a cotton ball
or tissue. Do not rub the inje d, you may cover th,
injection site with a plaster.

Only use each pre- Mled syringe for one injection. D
that s left in t

Remember: If you have any problems, please ask your doctor or healthcare provider for help and advice.

Disposing of used syringes
+DONOT put the needle cover back on used syringes.
+ Keep used syringes out of the reach and sightof childre
ould be disposed of in accordance with ocal requirements. Ask your pharmacist how to dispose of me
measures will help 6 protect the environment.

cines no longer required. These

INSTRUCTIONS FOR INJECTING WITH THE PROLIA PRE-FILLED SYRINGE WITH A MANUAL NEEDLE GUARD

IMPORTANT: Inorder ta minimize accidental needle sicks, the PROLIA single-use pre- filled syringe il have a green safety quard; manually activate the
safety guard after the injection is given. DO NOT slide the green safety guard forward over the needle before administering the injectior lockin place
and prevent injection.

Activate the green safety guard (slide over the needle] after the injection. The grey needle cap on the single use pre-filled syringe contains dry natural rubber
(a derivative of latex); people sensitive to latex should not handle the cap.

Step 3: Immediately Slide Green Safety Guard Over Needle

With the needle pointing away from you...Hold the pre-filled syringe by the
clear plastic finger grip with one hand. Then, with the other hand, grasp the
green safety guard by its base and gently slide it towards the needle until
the green safety guard locks securely in place and/or you hear a “click.”
DO NOT grip the green safety guard too firmly - it will move easily if you
hold and slide it gently.

Step 1: Remove Grey Needle Cap

Remove needle cap.

Step 2: Administer Injection

Hold clear finger grip.

Insert needle and inject all the liquid.
DO NOT put grey needle cap back on needle.

Gently slide green safety guard over needle and lock securely in place.
Do not grip green safety guard too firmly when sliding over needle.

Immediately dispose of the syringe and needle cap in the nearest sharps container. DO NOT put the needle cap back on the used syringe.

PROLIA are trademarks of Amgen Inc.,
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Dosage
The recommended dose of PROLIA is
a single subcutanous injection of 60 mg
administered once every 6 months.

Indications
1.Postmenopausal Osteoporosis
PROLIA is indicated for the treatment
of osteoporosis in postmenopausal
women. In postmenopausal women
with osteoporosis, PROLIA increases
bone mineral density (BMD) and
reducesthe incidence of hip, vertebral
and non-vertebral fractures.

2.Bone Loss in Patients Undergoing
Hormone Ablation for Cancer ! i
PROLIA is indicated for the treatment | e T
of bone loss in patients undergoing
hormone ablation for prostate or breast
cancer. In patients with prostate cancer,
PROLIA reduces the incidence of
vertebral fractures.

Special information for Use of Prolia

Adequate intake of calcium and vitamin D is recommended in patien
clearance < 30 mL/min). Skin infections (predominantly cellulitis)
infections was similar between the placebo and denosumab groups.Epidermal and dermal adverse events such as
dermatitis, eczema, and rashes might also occur. Cases of osteon s of the jaw (ONJ) were reported predominantely
in patients with advanced cancer receiving 120 mg every 4 weeks but it was reported rarely in therapeutic dose of
Osteoporosis treatment. Atypical femoral fractures have been reported in patients receiving PROLIA but the incidence

is very rare.

with severe renal impairment (creatinine
ht occur but the overall incidence of skin
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ONCE DAILY DOSE

®

©eloricoxity, MSD)

The Proven Efficacy with various dosages

ARCOXIA® is indicated for the symptomatic relief of :

- - - an

30 60 90 120

o Osteoarthritis o Osteoarthritis - Rheumatoid o Acute Gouty
o Chronic Arthritis Arthritis
musculo-skeletal o Ankylosing o Primary
pain* spondylitis Dysmenorrhea
e Acute pain o Acute
associated with post-operative

dental surgery** pain associated
with abdominal

o Acute ;
post-operative gynecological
pain associated surgery

with abdominal
gynecological
surgery**

* Including chronic low back pain
= ARCOXIA 120°'mg should be used only for the acute symptomatic period (maximum use 8 days)



Intra - Articular Medication for Pain
Control After Total Knee Arthroplasty

WA. uw.Ud Saudsmioe
MAoosIsUaNd UHBNENGEUISAIS

wihmsshdnwasusogfion (total knee
arthroplasty ; TKA) awifumsnndafidussansnw
anlumsanein1sthndeg1zesiihe end-stage
knee disease usifiovanludunaunissisa
TKA fnasfiunannsniilng Snuaziing dissect
soft tissue Lusnnumnmiuimsadoie
veshueen hl¥nnnin 50% wesdihefidniy
MIAR TKA azfpainBmihiuemsthaguuse
MendemIEsa’ ee1nsthadenaaziandy
immobility-related complication g [d319
u‘flumazmamﬁamﬁwqﬂﬁu (venous thrombo-
embolism), Nzdafndia (arthrofibrosis), ¥ lw
fithemenwihdalddninfinsezdu Fevinli
@ﬁwﬁmuaﬂsowmman‘.’luszmnmﬁmuﬁu
aiﬁwaiﬁ’w:'ﬂaﬂﬁ functional outcome fiuLeiay

b luilayiufinsAnduiannmaiiauas
g NnsnevanedBiiiels lumsanein1sthn
menaamssdn TKA lidnaziflunsld Epidural
analgesia, patient-controlled analgesia (PCA)
opioids ¥39N19¥1 adjunctive peripheral nerve
block (PNB) wsnafiasnaniteidaininua
AMzunIngouueysems wu nsL Epidural
analgesia zauNalHLin hypotension, urinary
retention, spinal headache Wazd failure rate
165 20%2 ° d@wmsld PCA opioid fichemavly

fANIOWANLAEN adverse effect 284 systemic
opioid ¢ [d31az18u nausea, vomiting, pruritus
fm5umsly adjunctive PNB wifinazansnsnan
o msthnladusted wafideaansaviliiie
81N13 impaired quadriceps function %x‘l%d\‘ma
Witheihmanwhialddasuazeraiomaan
T¢de 2.7%* andadiasananvh i mswmun
wallansdaeiassiuenmtinenwisd (Local
infiltration analgesia; LIA) ?Tum

Local Infiltration Analgesia

LIA snansaviléie, azenn, iasiuasd
enuaafogesiwali LIA [dsuamafisdu
athwannluge 5-10 3 sniflumsléidu adjunctive
treatment ABARBINMILINMEVEINMINIFA TKA
usitilavandialsifl standard guideline zavmsld
LIA fifaauluilagiuwinldedidoon fos ety
LIA Tuvvdssidiu doil

1. Route of LIA Administration

M3ty LA asnsaudslddu 3 35 Taun
periarticular infiltration, intra-articular infusion
WA intra-articular bolus via drain lag o mmz‘fi
g laifimsfnmivanuunnse dof deiduvss
WARZAS w3l periarticular infiltration ity
ABifenundranennniBnaevis
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2. LIA Medication

Toeleniilslums LA snajewioie
anonmahalaemsluszsuguds pain receptor
Tunng pathway vilddndnsnansmaisasile
Tumsldifu LIA fissinidenduin “Cocktails”
Fosinusznavluse long acting anesthetic =
NSAID =+ epinephrine = MO =+ Steroid = ATB
sanaaslumfi 1

Kelley uazanie® [#vims@nen randomized
controlled trial (RCT) LipL/Souifiuy efficacy
799 cocktails ueiazgns lae Kelley ledaaquh
UBNNNMI I long acting anesthetic drug L&
mMslE NSAID (ketorolac) fu key component
Tun1suiin efficacy 209 LIA uanani Wil 2015
Kim wazani® [§ffainansfine RCT study e
\Wibuiiiy efficacy 9849 cocktailsuAasgnsidui
Tow Kim Tédoaguiiin cocktail fitinan long
acting anesthetic drug + MO + NSAID 3s%7
aneMsLIAMenaY Msrdn TKA Idnniige

M99 1 WaAY common LIA medication®

Medication Dose Desired Effect Potential Adverse Effects
Corticosteroid | 40 mg Anti-inflammatory effects via | Hyperglycemia, increased risk
methylprednisolone | inhibition of prostaglandins | of infection
1-4 mg and leukotrienes
betamethasone
Clonidine 80 mcg a-2 adrenergic receptor agonist | Hypotension, bradycardia,
producing synergistic effects with | pruritus, AV block, sedation
local anesthetics and opioids
Ketorolac 15-30 mg NSAID preventing prostaglandin | Platelet dysfunction, renal toxicity
production
Morphine 4-10 mg Local, regional, and central | Nausea, pruritus, confusion,
opioid receptor agonist respiratory depression
Anesthetic 20-400 mg Long-acting anesthetic: Cardiotoxicity, hepatotoxicity,
bupivacaine - bupivacaine t1/2 3.5 h hypotension, nausea, vomiting,
150-400 mg - ropivacaine t1/2 4.2 h bradycardia, tinnitus
ropivacaine
Epinephrine 300-600 mcg Nonselective adrenergic receptor | Hypertension, tachycardia,
agonist causing vasoconstriction, | arrhythmias, pulmonary edema
delaying systemic absorption
of the LIA drug mixture
Antibiotic 750 mg cefuroxime | Prevention of surgical site | Renal toxicity
Or Vancomycin infection

38 Hip&Kne{g@,




shumsway steroid 11 (1 cocktails T
N meta-analysis’ LAY systematic review®
WUNEWIINAA length of stay (LOS) Lazan
pmathaldfustnedluging 24 dalagusnmends
masdalae3ifin rate of complication

wonnnendenamdneudiebiumusniseld
dnm3fnedv efficacy 204 liposomal bupivacaine
5\1’5@ i very long acting anesthetic drug anldf
funavh LIA iipane1nsUinmenden1ssnda
TKA se (Inedauanmszwing bupivacaine Laz
liposomal bupivacaine ﬁ)zLLﬂﬂ\‘lagﬂumi’lx‘lﬁ 2)
wanndoyafildmnvarsnsdnnlusned® * ©
Soluwudiafiuey liposomal bupivacaine fiwile

N7 traditional LIA cocktail wsiaenvla

3. Efficacy of LIA

quiisilagiiuilfins@nuiiowseu oy
flv efficacy 289 LIA spnansnnangliiazifiu
LIA vs non-LIA", Spinal +MO vs Spinal +LIA",
LIA vs PCA'™ ™ LIA vs Epidural anesthesia',
LIA vs PNB™ 7 52u{Uflv Meta-analysis™ ™ ™
Snannane TasununnmsAnnlideagudiiu
T luwnmefeaiufiimsld LA vasadouay
fUseAnSn A luUNIAn post-TKA pain WAL
LA Tissdnnwilvifiessundefini1 PCA,
Epidural analgesia, PNB Tuwdvae VAS pain
scores, quadricep function, MO consumption,

LOS, complication rate

4. Location of Injection

Tl iefiazanainsthiamensens
Wfn TKA Seiidauushlvda LIA TS
ﬁﬁ nervous sensory perception LLAE mechano
receptor Hhuumnniieindssansnmesams
an post-op pain A LﬁﬂLLu’JﬂJﬁﬁ'ﬁﬁ’h “routine
LIA at posterior structure” WHINNNMIANEIVDY
Guler LazAMZ® WU MI3A LIA fisumiedu
uanwilalUain posterior structure AFANTA
an post-op pain [fatheiitiusAt wenni
WamIfnssaalag wA.uw.o1fing waSeesin
uazanuy? Iauanvliiuivanuunndeees
efficacy 289 LIA fiuansineiulusny location of
injection Taewuiinmsda LIA ﬁ anterior structure
azananananemMatinld lugae 96 daluousn 1§
findn3dadi posterior structure penviiiaAw

Nndayasananauwainediu wilsswude
anifseiielissnsamndaagulalummet wu gns
989 cocktail filvsnzaniign, Uunuimanzas
sovenudazaiin wsasiiiulddununnsdinem
foonsululumeidsadiuinnsld LA sfu $e,
azaan, 39057, effective wazdapadslumsan
post-TKA pain

MINT 2 UEANTBLANFANTZNIN bupivacaine LA liposomal bupivacaine

Bupivacaine Liposomal Bupivacaine

Half life 3.5 hr 36 hr
Duration of pain relief 7 hr 72 hr
Cost per unit 2.80 USD 285 USD
Combine with other drug Can Can not
HipgKnee 3
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14 cocktail fiLAnaNM91 Bupivacaine 100-200

mg + ketorolac 30 mg + epinephrine 0.3 mg +

MO 5 mg taWaN[U Normal saline solution
auiflu 75 CC uduedn 25 CC i posterior

M99 3 WEAY common LIA cocktail formular

structure ey 50 cc ﬁ anterior structure ‘ﬁl’\‘l
WU a3190an post-TKA pain Igifufiwela
uananil €981 cocktails gnsduq Aiufiten
sonanl3lumanedi 3

Busch 2006 Ropivacaine 400 mg + ketorolac 30 mg + epinephrine 0.6 mg + MO 5 mg

Parvataneni 2007° Bupivacaine 200-400 mg + MO 4-10 mg + epinephrine 0.3 mg +
methylprednisolone 40 mg + cefuroxime 750 mg

Kelley 2013° Ropivacaine 246.25 mg + ketorolac 30 mg + epinephrine 0.5 mg +
clonidine 0.08 mg

Sculco 2015 Ropivacaine 200-400 mg + ketorolac 30 mg + epinephrine 0.6 mg

(Mayo Clinic)®
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Interesting Topic
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Wound Healing Problems after
Total Knee Arthroplasty
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sf. uw.Uei: DUASANG
AnLIWNEaMaas Isbwenuasssumads

AMZUNINTOUNNUIAUNARAINITHIAR
wWasudawifiaw (total knee arthroplasty, TKA)
sansnUnngldvanegUuuiz amzimleuuy
fnde (superficial skin infection), NMzRviME
(skin necrosis), Msimiisuaninige (deep skin
infection) LLaZLHAKIAALLEN (wound dehiscence)

Hpmanusamdamanionhlugnades
wdngwazlginanls lumsiuganmitvundiung
Fodludviidasunndaaslslandaslianusdn
Tunatloviusazinenfivancan Tneiladefifing
sounymalumssnnfisdfessiuanuinoes
fvilfianaidanuazme

MsudauAlanzunIngauNNLIALNG
filinmuvasnsinda TKA faiiAnisalfiean
NNMIANBIUVVIDURRY (retrospective review)
Tugthedl§sumsshdaivaudiuam 17,000 ado
foudil @.f. 1981-2004 @ Mayo Clinic
(Rochester, Minnesota) wui1 #guAnsaing
sdaudlannizunsndaunnuaunanalu 30 Tu
NEIRIEALAEY 0.33% wafiauuavn1siin
AzUNINFRUNNUALNA TS EZUINBNRYIn IR
Aithemssesndusnsnseialing (Major operation)
F1lu 29 1 mathdawfieneen (Implant removal)
nﬁmg'u‘[ﬂnnﬁﬁmﬁamﬂml,wa (muscle flap

rotation) w%amigﬂﬁmn (leg amputation) e
9 53% uasdfamiviuaninde (deep skin
infection) 6.0% %ﬂLﬁﬂLﬂ%BULﬁﬂUﬁUﬂﬂ;NﬁIﬂﬁ
AMEUNINTDUNNVIAUNANBRRINMIWIARN W
ilgiinsainsdaendunrinmsadalvaion
Wiey 0.6% wazldsuitadunsiamlvdudn
fndaiey 0.8% sufunstlasiumsiianne
uwnsnEpuNNLIALNALALMI IANNER AN
weainzesnaunasviuiladesanfivhling
WA TKA Uszauanuaisa

nladnIAdoviduldaoasoudoldn

(Vascular Anatomy around the knee)

audhladieniuduidoniivaeidssiovi
g0 L?J'uﬁuﬁugmﬁ']ﬁ’fﬂun’mhﬁm #anluns
Asanfuunauaznanidseymiienainduan
wnasndinlnoiamzothedsiilafineeldiuns
WAL DD N RaU Rvitlmeimuninzegan
%gnLﬁvﬂ\ﬂmmiLﬁauﬂizmmﬂm\a (anastomotic
fing) ToVLFULARATILANINAINIFULEDALAY
descending branch 281 lateral circumflex L&ULABA
WD genicular I99LEULADALAY popliteal LAY
LHULEDALAY anterior tibial recurrent LuULADA
mﬁi’lﬁ%ﬁl,mu\‘ll,mwzq (perforator branch)
Fuisiin (fascia) FuaniEonseiufiu anastomotic
network tiaLaeafuadetieusialduioud




(subdermal plexus) SotNUWNEThMILIENE
dladeseuusnawmieduisindundnunthe
asilomafamyvhaeiduiioni [Widssiomisld
Tusasdimmimsazifiodeiianseduioinfas
Povfumavhateiduiienildpsfovilsus o 62

NdnBuzmIvNeIniaTenainiie
vastus medialis EWUHNITINAIRININTG
ghutlane (distal) annnnaanil vastus lateralis
musuuandsenaliideasuuenilomaiin
nMataEensniesnnn uenaniiiomiluau
filaifindnanilosnaaudls 1wy iasagnazih
WBugnavith uaztunszgnudy (tibial tubercle)
Az ABLBoAVaDLABNINNNINLASETNELS LI
Tamlouiindu e dudeeszinssyolums
wzfiomlvaud wedlaviunmzunsndousin
auwa’ sy Tumsniefvioiedauna as
NMIANLHALILIUNAN (midline skin incision)
eananaiussomsvhansdeasapeiovie
fuuan MIavurauSuemuly (medial skin
incision) %LﬁummtﬁmﬁaLﬁmﬂcywu,ﬁamgﬂq
Rvlaneanuuen

msUJobnumsinadolinsnBoudopIwawidd
(Prevention of wound complication)
HaduidoeiivihlfiAinnizunsndousny
DALKEREINIWNGR TKA wdeldifu 3 Hade
laun fadpandagihe (Patient factors) add
JLATNNTWNIGA (Intraoperative factors) WAL
23unBnravNIHIAR (Postoperative factors)

1. Hadannsgihe (Patient factors)
hisnnmifihefifinademamevosuna
Toud anzynlaznms (malnutrition) Fegann
59U albumin luiendi < 3.4 g/dL msguyws
amzdunaz mamuaNszduthma® unsd
Hihefifloyvn peripheral vascular disease lag

WWzLiiad Ankle-Brachial index (ABI) tipainin
0.9 msMsUSndasunndvrasnLaon (vascular
surgeon) TINUIELUNDUMTINHNNAT

2. {R3u9erINNMINIAR (Intraoperative

factors)
ihediasldsunsindauinudaisnan
AouuAzRuNaIFAAIBLAA HANIERNAaNS
Wanmsfiilmemdernsniiasnnidenaes
vinufmiisfianay mnunarsindaiuung
WUITIN (transverse) NITAVLHAKIARAITIN Y
wwE (longitudinal) Taslddvenniuuiauna
Lﬁumnﬁ'qm mnunadadNIuLnaLLem
vansuna msvimsidalasldunaiogiu
uangauazdseasvineiuunalia (skin bridge)
athetiae 5-7 wufiwes tiatleviuivileiioy
FERTNNANIIALRDALALANE

Tufthedfdygmamiedunafufeds
(scar contracture) finnunszgnuIIIINADU
MIwsin Fasunndanslstindarsvihmsyseiiu
wazNwRLM S lunsdifilamansadulauna
Tomdsmasnga Tasmstheuwsuiaifayzign
(flap) PpundwLie medial gastrocnemius %38
Vindaswmndanusaitevhnsoeeilsideseu
TARmisnaunsindnaselaaldsarevens
L‘fIﬂLﬁl"ﬂﬂ'ﬂu (soft tissue expander) Woanloma
MaindounIndoursAINUaINITHFR

suvsunaiilomaiinuna ifavdesndn
Tevsude ﬁi’ﬁLmﬂwammaﬁagﬁmﬂmﬂ (distal
skin edge) Fuunwndmansnanlamansiinde
unsndeulddiumsasunarsaiideulusoys
nIzgnudy (tibial tubercle) Watlovusunng
sodugnavinsasihdauazdislunsBullaune
wonanil MeavuwarEAluANBE full thickness
skin flap ThuwanLaBgnIsLany (undermine)
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v
o

FuldRamivasdisananuideesanisinnny
Aviamalduazlugiheiitlamvasaidon
futany amanidssnsldaesaviniien
FEHINMINGRA

wananil Tuszwiemsniida avsvhms
Feaidensonlushumisiiddieunafulinuay
mmsivlawalgadieanuiumu (watertight
closure) tiiatlaviumstindsadsludauazns
spvidensenndeldtufinmisderaliiinfouas
Li8M (subcutaneous hematoma) LasiNasans
MeTBILNA e

3. {AvamenavnIisia (Postopera-

tive factors)
Tuilaqiiudonsiufianifeeiufennsen
Tunsldneszinuideatiiaannsiinidoadily
HoigmaemInsin TKA usats[sfimafinang
nmsuwndinaneielszlosaasnslaas
sunuideniioandaunindauiionaiiedusinds
mstlasiumsiindsdendagladuldfomiie o
Ttamzlugihefidanuidussomsidansen

NNHAREN

maufasmdsindaiiudniladuitnean
maindaunsndeufionaisdunaemanisn wu
mvanaBsMaThman Wi ewn iy (very
aggressive physical therapy) wazMI A oxygen
supplement Ei'mmﬂ‘fﬂﬂ%m continuous passive
motion enavhlimpandaufimivanauasiin

v ¥ a X @
Founsndauinndule s

MSSNJADIINSNBOUUODIWANADMSWIAA
TKA (Treatment of wound complica-

tions after TKA)

Hoymifuwaldu (stitch abscess) Wutlymn
o v o sV a o & &
iy lfaauazsinunwu g faviietunune
[ = @ - .
WUu3LIauLane (superficial necrosis or eschar)
NNF3NHIAITLININNNTAANITVINNILMNWLNT A
Taulamiznvewiliunesdaidn ynanNasea
avunauazlieidus

Tuseuwardaiiianduaanannuna
spfiavunuNnng 5 wazfionmsuanviiaod
mafndafmisiudnemihmanzgmhludoi
Weansisnnisfinide wandeenisadueig
uazlumeiidofunadusiaifioounu 7-10 Ju as
TSR Rpaeo N (irrigation) LLavFin
iamne (debridement) Tuwiaunnsin’

MINARMTRMEVRININGAR (postoperative
skin necrosis) Tumefidomsuaavavaamsfa
Feimiviusinsfudeshmssafmissniime
panlupyARuaTIARaYANNELRTD LW
mnwuimlemeawsluduiiu msinmssade
BN RMTNTAL (superficial debridement)
wazLfutla (primary wound closure) auluse
filisansnfutaldiiasnnunaivenarimatih
iadedouannusnasunlausnudidudedn
17U medial gastrocnemius flap 39 skin graft

Tungugihefissdofinsfngoeedow

LN (periprosthetic joint infection; PJI) @13
manzidsauazgailudaiiodeniag
fnvauzzasmifnde Tumefisvdeinefiods
Tuszasdumau (Acute PJI < 90 1) mnzh
ludahaswuilwaifiadanani > 10,000 #/
Tulas@ns wuslwa neutrophil > 90% ¥MIATIR
leukocyte esterase strip WUNA + ¥3D ++ UAY




wamim'mﬁmﬁamq histology WULH& neutrophil
> 5 §/high power field 91171 5 high power field
Fuly diluszezi3a%9 (Chronic PJI = 90 Hu)
AYIWUA erythrocyte sedimentary rate > 30
finfans/4lag C-reactive protein > 10 faAn3n/
ans fuadaldennn > 3,000 d/lulasans

WUHLHA neutrophil > 80% ¥1NN1371373 leukocyte

esterase [ANA + 9139 ++ LazWNaMINTILTDLED
79 histology WULHA neutrophil > 5 @73/ high
power field $1143U 5 high power field Tuli®

maiaviaunaiaaesaniuinnis
fondeiiadoluduinnevdomarsn TKA {u
Founsndauiiguussuazensamsinmn’ lagszey
nasEnimMIndaladafisuuazaneiaing
Winnsfndeduiladesdwild lunstaun
AEmasnenilmsnzan wndtaduenisfinderh
185 (melu 2-4 &avi) armnsaviinssns e
Tnensdaadown dadems wWasuwaiafin
sovdauaziiudafiananly whimnnvhmsifade
T@ath @nni 4 §@envd) enadaeriinissnn
Tagmsandaranuazenn ihdasuidnesn
soaunsfndemeuazladodioall

asu

o MINLHURBUNIHEATFE NI
ananNEsslumsiinnizunandeu
Tuszwhuazndensnnsin TKA
N3TNYUILIRILAZATIITINNIBD LN
aziBuatislunsdinnsiiladedes
Tusiihoetlesiumsifatiamieu
M3een e
TUMNMZUNINGDUNNUIALWANEY
MINAR TKA A2IVINTMIATRB LAY
WimssnsilsnsanetesInSane
\Windaunsndauanau
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Dual Mobility Cup:
The Optional for
Revision THA

Thakrit Chompoosang, MD.

Hip & Knee Arthroplasty unit

Department of Orthopedic Rajavithi Hospital,
Rangsit University

mandaapudeasinnifisndniduns
Snfiumnzanuazldsuanuisnlunmssnm
nmzdeaTnnidenananmelsaseg elungy
primary OA hip LLag secondary OA hip LAWY
FINNUUTIUNIWNAR total hip arthroplasty i
wnfuisludszmalnesuazilan Tasanmsal
97N joint registry U3zuntu 300,000 LAEFDT)
Tui) 2030 wazwu life expectancy of THA lag
wavzasdaaclnnifisuyszann 15-20 I (PIC.0
: Dual mobility cup: DMC)

PIC. 0

msksnzdaaclnnidananwiasan
WUNSIENU revision total hip arthroplasty
Fafumsidaiitndou uasiaueinoesns
KIARNNNTIINGN primary hip arthroplasty Wwne
fyhnssndia azsiefiasasmisluau 1. Skin and

soft-tissue 2. Bone loss and bone stock 3. Hip
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stability 4. Prosthesis design lagwuin msendn
revision total hip arthroplasty e Tugu
complication ¥MNANGN primary hip surgery
LAY longevity ﬁuﬂfhn@:u primary hip surgery
Tusuaey complication fiwuseNIUUZNBURIY
infection rate, instability (dislocation rate), fracture
rate, neurovascular injury (sciatic nerve) Tugu
28y Dislocation rate WU3188U Sculco TP (2014),
Goosen JH (2015), Mont MA (2016) : dislocation
rate in primary THA 8832139 0.9 - 9%
WAZNEN revision THA BEIZWIN 5 - 25%.
Prosthesis design fifiaals lunswnsn
total hip arthroplasty L%Nﬁuﬁwm LasLEU
Tag Prof. Charnley 1971 &8 low friction total
hip arthroplasty 4l Sunuuunulumsssn
ﬁv’\mtiwm primary LAY revision THA Tasms
mﬁﬂiunaju revision fieil4 large diameter heads
= 36 mm (Gross AE,2012), constrained inserts
(Bardakos NV,2012) wiiaifisl¥iiiia stability THA
aAN13LNA dislocation Imﬂumju constrain liner
WUIENU aseptic loosening dvWARa longevity
of THA Tnes prosthesis Vioapengil 4a1fu fixed
bearing design THA. WU3188UNN3338 Verdier
R(2014), Della Valle CJ (2016) ¥nLaus design
N&x dual mobility cups Fo3n.5u mobile bearing



design THA 2fpaan19tinn11y dislocation
WUEUYBINMIHFR primary and revision THA.
(PIC.1: Cemented THA s/p Revision femoral

stem with modular taper design stem)

PIC. 1

Prof. Gilles Bousquet and Raoul Lambart
(1974) 1iLaue concept of dual mobility cups
THA Taewdnns design: combine 55134 low
friction arthroplasty (Chanley) itae low dislocation
rate by large femoral head (Mackee Farrar)
§n1ungu Hard on soft bearing Fefisevmums
K1FALAZ result of dual mobility cup (DMC) Tu
France E]gjslu?h\i short to mid-term result LLag
FDA approve DMC LAL3eUMIaIan DMC
Tu USA Tt 5-7 Biisnian uasineaums
H1fin DMC THA Tungw primary THA Hwan
dislocation rate, increase stability, improve
range of motion. Massin P (2010), Hailer NP
(2012), Wegrzyn J (2014), Jauregui JJ (2016)
Tunardinngy revision THA Selsifinafinunide
TENUNAMISNE wazselpanifianiau (PIC.2:

f/u 4 year WU sign of acetabulum loosening)

PIC. 2

DMC THA # indication Tumaidanldlu
mﬁu@ﬂmﬁﬁ risk of dislocation L1%u old age >
65 years, neuromuscular disease, post traumatic
fracture neck, abductor muscle problem, revision
group Hifipuuuzihmsld DMC agvalnaeis
Lﬁa\‘iﬂnm’mmu complication ¥ay DMC ‘ﬁwu
A intra-prosthetic dislocation, wear rate,
impingement Fusuwasan1siinnie aseptic
loosening THA.

M3K16A revision THA laald DMC daifu
option MyL&anTuNN1IAGER navNaLie improve
stability, decrease rate of dislocation LiawFe ey
fiungu fixed component design MNTENU
28y Calton JH (2014), Mont MA (2016) Tugu
longevity of prosthesis eluﬂﬂq'u DMC revision
THA sexuluduaes short term result Tugiae
5-7 7 survival rate > 95% 1ag51891UMNT failure
eluﬂf\ju recurrent infection (PIC.3 : CT-scan:

pre-operative planning for acetabulum bone loss)

PIC. 3

wanM3Laenls DMC in revision THA uwngl
Rendnazdosinayssiinlusuges acetabulum
bone defect Ingnannsasfevmaofufis i
acetabulum cup Lﬁﬂx‘lwaﬁﬁ?mﬂ\‘i hemispherical
cup T stable [&f uuzihanunsaldlunds Paprosky

classification of acetabulum bone loss type1 — 3A
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uaznga AAOS classification typel-3 Taguusth
N3 NELNLY acetabulum shell AYILIINTS
Lim overhang LWiﬁt%ﬁﬂUQm’w impingement
Tuduey bone defect a13130LR8N Moselized
allograft, strut allograft, metal augmentation %u

TUANBUZDDY bony defect NLNATU

Tu part 989 femoral side M3l DMC
Jaufu option fignelumsiidn uwndiims
WIFREINI0 retain femoral stem and femoral
head \fin lunsdifilifimsdemesas femoral
head (trunnionnosis, scratching lesion) 8AN19
revision well fixed stem ﬁﬁm WARNIAN improper
head-neck taper 813130W3a190N0 14 D™ bearing
gaufU femoral head LANATaNNTOTILLAN
stability 934U control limb length & (PIC.4:
Post op x-ray 6 months : Revision DMC with

moselized allograft)

PIC. 4

lasagy mansinlaals dual mobility cup
in revision THA luilagtiuduinishanlsuaz
BuRTEUNENEITET LEEHAN TS NENH R
Tne DMC annZu Tapwadifilésuain DMC fi
decrease rate of dislocation TWNIWN#iA revision
THA Tud1ae9 longevity WUSHUAL design 789
DMC Fefimawaunniiinduan old generation >>
NEW generation Lﬁaam complication ﬁwmwmu
@D intra-prosthetic dislocation, polyethylene
wear, impingement (acetabular rim, mobile
polyethylene and neck) Sudavsanavndduiiiiu
long term study. FLBauKULMIHAR revision

48 HipaKnee _
A

THA lagld prosthesis naw fixed bearing
(increase head diameter, rib liner) (i first priority
Fodnidu standard treatment uavRarsanld
DMC 1 option #aelun3dl combine between
hip stability + control limb length discrepancy
uazidu option 3¥WINNANVDN fixed component
neuRasanldngs constrain liner uwngdginms
WI5iA DMC 25553919196 Wiy acetabulum
cup 1. Recommend inclination < 45 degree,
avoid anterior cup overhang, and avoid skirted
head. uazuwndginmasnmensinsanidanld
DMC THA GL‘V‘ilGli\‘]@I'm indication Lﬁawaﬁwﬁa
g9 FaTigeTu
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Modular Dual Mobility Acetabular System

The indications for use of total hip replacement prastheses include:

* Non-inflammatory degenerative joint disease including osteoarthritis and avascular necrosis.
* Rheumatoid arthritis.

* Correction of functional deformity.

« Revision procedures where other treatments or devices have failed.

» Treatment of non-union, femoral neck and trochanteric fractures of the proximal femur with
head involvement that are unmanageable using other techniques.

+ Dislocation risks.

*The Modular Dual Mobility (MDM) Liner is intended for cementiess use only.



Surgical Approach
for Revision TKA

uw.mwa Ueing

Isowenunaanssrus:mSnu

UW.QUDWDF DU

mAB10SIsSUGNE ArU:IWNEAAdSIBSwenUa
UADNENAEUDIDUNSIBS D

fla9ifuna¥i revision TKA fanndu
Foanwnzasms failure Aldvanuanieg 15y aseptic
loosening, ligament instability, polyethylene
wear Wi lUgmsv revision waznuasAy
Tumaihlugamas1i5alumah revision TKA fi
safe surgical exposure iRENWE AHILAANTIE
wnsndeuluzaizandnlé

Surgical approach M3 revision TKA
Tdvnaeds fusin13vin medial parapatellar
approach with synovectomy, quardricep snip,
tibia tubercle osteomy (TTO) Lag V-Y quardri-
cepsplasty

ILDWNAANWINLD (Skin incision)
iiovnnuaenideniianiasiaiious
L?iwazagim\‘lﬁmslu (medial) ¥1NNIINIIAIU
uan (lateral)’ sroriu Lﬁaaﬂﬁcymn'mﬁm wound
necrosis NIAINLKAKIARLANDERABALALUS
mﬂﬁaml,mLLwamﬁmﬁagﬁmuanqm (lateral
most) Tng bridges 184 skin AININNINNT 7 cm
uaznatlunardnLineg luuwiane aansoidn
Tuuwndsannsuuwaiin Tagvhauiigadaunnni
60 99f® §UMILAE skin flap AstazLu full
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[rodoxd

thickness skin flap tWailaviun1sdnannoeg
PRDALEDANNILAIAINIIN HavnannLRen
WLALNNNAWTUFAULY (deep to superficial)

Medial parapatellar approach with
Synovectomy

Tuima revision TKA duluainmsvi medial
parapatellar with complete anterior and posterior
synovectomy sinazifiu exposure fitiievwase
mMavh revision Taefiduneuiishd fa mavi
synovectomy LLAE remove fibrous tissue
panWiNe L‘%;No%ﬂ W61 suprapatellar pouch, medial
Way lateral gutter Uiy dorsal aspect 289

quardricep tendon 7188 proximal ¢a patellar

JURBDUADNIABNITNN subperiossteal
dissection 989 medial retinaculum LAY deep
MCL luaufivinsertion 289 semimembranosus

TIN5 external rotation 284 tibia (U7 1)

M99 external rotation 289 tibiafl agflurh
flex 9¥HILAA tension 7iRFBD extensor mechanism
uazahelifuzauIwnfy medial 289 tibia 6
Fanue (g‘ﬂ‘i?i 2)



Tugulanezey extensor mechanism iU

: '
A A

Waiay mobilised [@atvanna fibrous tissue

'
a

fingjsening patellar tendon Wae anterolateral
tibia M59&7U distal A patellar A5 define 1%
HRaURAZINT release 138 excision BENANLIL
release scar tissue ﬁagj lateral aspect 18V
patellar L‘ﬁﬂﬁ%‘ﬁ’)ﬂhﬂﬁ’i subluxation patellar
Tunmesudnelfiedu

\afivqail polyethylene 9x@%130 remove
aanIé’fuaﬂuma revision &IUNINITHFINIIND
remove component fnu femur, tibia %38 patellar

Tudumoud [§1as

W&9N remove component TWNABENUA?
I synovectomy Tudu posterior capsule
\iefiazaelums exposure tibia Téndu way
#28lum3 anterior subluxation (a1 el
Humashelususssiuneu tibia preparation

Quardricep snip

UINNTUNNS approach WUU medial
parapatellar arthrotomy 8133589 exposure ot
Tlwiawe Svsdufideseeruiimsnseds
quardricep ship fI8M3 extend LWUINIFAAIU
proximal [Unasudneiiun oblique Uszaneu 45
ANAN AN fiber BBV vastus lateralis (31]17'1' 3)
distal-medial to proximal-lateral ¥ ¥funavle
¥t WaLAI5LY nonabsorbable suture TunsLiy
quardricep tendon naUTiLAN
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Fafvaan v quardricep snip A Tuwd
maflamsendnausarhiddeuazidendn
gtheamnsaimenwihtamiautunmsnida
Tuwna primary TKA®

TTO

ilaqifuns approach Taeiaiaxl#lunsdl
remove long stemmed cemented tibia ¥39HN1E
arthrofibrosis ¥138 patellar baja lae i ¥ 14
\@udiansEgn tibia AT9FUMLY tibial tubercle
N anterior crest AMNENIYIZANL 7-10 cm 9N
sulu (medial) [Ugfuuen (lateral)®® anamun
Uszanas 1 om uadanszgnlunws vy
memam\mma\msz@nﬁ%ﬁm (POUUUARBUIU

iU joint line)

yntfuldadalvidunszgnuenaanlag
WHNBIN preserve soft tissue ﬁLnﬂzLLu’mizQﬂ
fuuan (ateral) 13 wiasungl38y blood supply
#io bony fragmentii fnaan (gﬂﬁ 4)
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TafrNNINFnISN Ao §X190 remove
tibia component IFazamnuazasaws U5y
WWITEAY patellar @pUTUGIVEDMaY (K

mafanszgnnauidiiu uusildiduaada
Tl dril L"v’lzgﬁ’lu lateral aspect 9849 bony
fragment LLE\leﬁnzgﬁ"lu medial M9ily tibia
posterior ABFTLIWUN osteotomy U5eanl 1 cm
(slightly distal) uazldainathetios 3 e Tuns
ganszannay (31J17‘i 5)

nMsMEAWRAYHIFALUEn T brace 6
§UA9i limit flexion < 90° brace lock v
extension &13150 active flexion [@FLAVANLRALY

active extension

V-Y quardricepplasty

flaqrufifildifes avldlunsd severe
quardricep contracture WRZABINITNN
lengthening extensor mechanism wdsaniivih
medial parapatellar approach L& @y second
incision fifuwnly proximal end incision
parapatellar Yinya 45°° Hugumiainafundy
fuguinead vhldmansafisanuenivey
quardricep tendon (gﬂﬁ 6) post-op rehabilitation

wiauiu33 approach wuy TTO




M3 approach #pisdiduvsansiin
necrosis U8BV extensor mechanism LAZN1ILAA
extensor lag Felsimnzlugihedfiusyifins
Hishapasoniedussiifndeludeghannou

' v oo o ' =
namlasagiladeiddyetmiioluns

N revision TKA @ABNSLABNLUINIAALAZNT
exposure fifAzEIBanMIZUNINFBUNNNTHFR
12U wound necrosis, extensor mechanism
injury, ligament disruption 18 d9n19v1 medial
parapatellar arthrotomy with synovectomy £inag
exposure [ALREONEABNIHNAR WAvINFBINS
Lﬁmlmﬂ exposure My quardricep snip
{lu choice fifwnzaansalddisuas post
operative rehabilitation protocol liau primary
TKA W1y uaanumsaifidoenns remove long
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(parecuxib sodium for injection)

J Postoperative Pain control
in MIS-TKA

4 Multimodal Postoperative pain control combined with 3 doses
of Parecoxib in MIS-TKA for selected elderly patients provided
e Satisfied postoperative pain relief (pain score < 3)
e Early ambulation
¢ Less need for tramadol and A/E

6.96.9

m Parecoxib W Non-Parecoxib

3.7

3.2 3.1

2.3

Pre-op 6 hr 12 hr 24 hr 36 hr D/C

Comparison of pain score changes in parecoxib and non-parecoxib groups from preoperative period
to the immediate postoperative period and POD 1 to POD 3 and at discharge
(108 patients who underwent 122 MIS-TKA)

Due to more fluid intake at first 24 hours after surgery observed in parecoxib group without any A/E-
adequate hydration should be considered when parecoxib is prescribed

J Med Assoc Thai. 2009 Dec;92 Suppl 6:S11-8.

Abbreviated Prescribing Information (API)-DYNASTAT"

Composition:Parecoxib sodium Indication: Short- term treatment of post-op-pain. Parecoxib should not be used for non-severe pain. Dosage:40 mg IV/IM, followed by 20 or 40 mg 6 to
12 hrly as required. Max: 80 mg/day. The IV bolus injection may be given directly into a vein or into an existing IV line. The IM injection should be given slowly and deeply into the muscle.
Elderly<50 Kg Initially %2 the usual does. Max: 40 mg/day. Contraindication: Hypersensitivity to sulfonamides. Active peptic ulceration or Gl bleeding, inflammatory bowel disease, CHF
(NYHA1I-IV), severe hepatic dysfunction (serum albumin <25 g/L or Child-Pugh =10). Patients who have experienced asthma, urticaria or allergic-type reactions to aspirin or NSAIDs
including COX-2 specific inhibitors. Treatment of post-op pain immediately following coronary artery bypass graft surgery. Established ischemic heart disease, peripheral arterial disease
&/or cerebrovascular disease. Pregnancy (3rd trimester) & lactation. Special Precautions :HTN; conditions predisposing to or worsened by fluid retention, dehydration, hepatic impairment,
history of, or active Gl disease e.g. ulceration, bleeding or inflammatory conditions, renal function should be monitored in advanced renal disease, may mask fever. Adverse Reactions:
nausea, abdominal pain, constipation, dyspepsia, vomiting, peripheral edema, alveolar osteitis (dry socket), dizziness, insomnia, oliguria, increased sweating, pruritis, hypotension. Drug
Interaction: warfarin, other nonspecific NSAIDs, fluconazole, ketoconazole, ACE inhibitors, furosemide, thiazides, lithium. Preparation : Powd for solution for inj (vial) 40 mg x 5s.
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