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Incidence and Related Factors of Joint Contracture in Amputated Side of

Amputee at Maharaj Nakhon Si Thammarat Hospital

Naphatsaphon Chumwong, M.D.

Department of physical medicine and rehabilitation, Maharaj Nakhon Si Thammarat Hospital

Abstract

Background: Amputation surgery is a common therapeutic procedure in clinical
practice. This procedure effects permanently on patient’s quality of life. Leg prosthesis usage
can improve the patient’s quality of life in ambulation ability. The joint contracture in
amputated side is one of important negative factors for prosthesis usage. However, it is
preventable.

Objectives: To evaluate the incidence and related factors of joint contracture in the
amputated side of lower extremity amputee, Maharaj Nakhon Si Thammarat Hospital.

Method: Retrospective descriptive study research was designed and collected the data
of amputees from out-patient rehabilitation medical records.

Results: This study included 153 patients. The patient's average age was 53.86 +15.63
years. The majority of the 113 (73.9 percent) were men. The 150 (98%) were all unilateral leg
amputations. Amputations below the knee accounted for 88.5 percent of all amputations.
Amputation due to trauma accounts for 53.6 percent of cases, and infection-related
amputations account for 26.8 percent. Diabetes mellitus was found to be the underlying
disease in 28.8 percent of cases. The incidence of joint contracture in amputated side is 8.5%.
The diabetes mellitus was significantly associated with joint contracture in amputated side of
lower extremity amputee. (p=0.043)

Conclusion: Diabetes mellitus was discovered to be a risk factor for joint contracture
in amputees with amputated lower extremity sides. Health care workers should pay special
attention and provide preventable strategies to reduce the incidence of joint contracture while
also improving quality of life.

Keywords: lower extremity amputee, joint contracture, incidence



NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

unmin

3R (Lower extremity amputation) lumsinefuziinulivey dwalitiaeiinn
finsan qaudsnunindda’ vufeuduniegunsaifiddyelviiedaunm@iaiiaty e
Wieufunguiidinuusliansnsaldvniien® * egrdlsimuiifios 2 Tu 3 vesftsvmnafiannsagua
wazdansagusnnovilimemmnglunslduniienld*® iewhetadofiunnsaiudsdeariinisfn
AumdeyauazUSunumanisguasnuilivanzan suuunvedsmenuia in3esdlogunsaisnds
FBside Ausudquandsiie wazdauadilnddagie dudsmadonisanuannsalunisldu
\WiouduiAnnendansia widnwaemenieamuesnsuInidu susislunsdnviiteliuney
Tildauldinniigaiiy iButiidefidudaiidsasonafinnmeindnvestefiuandrsiurestheusay
98 uavdnlngjdamaliifaefldsunsdaviinnngdainueate villlemanisldviienvesiae
figndnuanasedslifivddnymisada’
Aeindavasde (oint contracture) tiunzunsndaundanisinurfinutssuaztiu

1112 SN unN1IAnd nve 1oL UUee (Knee

guassafiddnsenuamsalumslduifionvesiiae
flexion contracture) SLquﬂ'JEJﬁQﬂﬁWU’lizﬁUWUM (Below knee amputation) LaznN1IZANTAUDIUD
azlwnuuusanaznseen (hip flexion and abduction contracture) lugthefigndnusefumiioit
(Above knee amputation)'” * Ingnuatinnisindavedewmiieaenauigatadosay 24.13 nui
yuveInsAndndenn Beilniduguassadonisldvuion’ egrdlsinunuinmasdouanunion
AUIENRULALTRIHARENNT0YIaNdnTINTRAN e Andnvetala” 16

ANNANINVRINITANEnveIToUIIMmTaUatenavInaInIsAnel laun A13e muscle
1718 g3gdi laflaied eulnaduaiuiy
(Prolonged immobilization) Mgamsa&ﬂuﬁﬁmmmﬂzam \Juiarunu (Improper positioning)t "
NnedTenuiadeiduiudiunnedeindniiddny lHud msguanevinendanisindneeislsl
RS
wuiwewdsdudsilonainnngndnvestouiniu® uaslsauimiu TaswugtRnisalvesng
Tofndngsludtheninu? nmslesiunizndavestomiloUatenevinainisanu awnsavinle

1AgN13ALANDINEVRINITHIFRBE1MINEaN AI8ITN15TIAnINTIgNABY (Proper positioning) A3
)22

imbalance ¥aenduiileseudad oy inilovalgnavn

91715U29R0V191NA1E complex regional pain syndrome® Augueinevl lag

wazn13WigUae
23, 24

ganfdsnieifiensiidede (Active range of motion exercise or AROM exercise
THvniiesliisiiian wuimsldldnifondasdeihlilenafinnnindavestoanas

Tssmgmnaumnssuasaisssunelinssnu fisiignanudusluszesiibuiaeluias
ftanuen wieuiaunsonanuuionilelitheamsonduinduiuluiinses fuld fafudise
FathyadoyadUieveslsme1u1aumsITUASATEIINTIY IANILAETIATIEENNeEd AL o
anwdutusvesiuysiiaulafunsnisiinnnzindaveste Tnegmisunnigaauiildluldly
msUsailiuanmiUae dndungudes uazlinisguasnwiiiiauanzvesyana uonan a1
\Fesannisindnuesdonds enathlugnsiwisumeniliniendniunisldavuion Wsauaansn
Tunisindeulmvesdesie q Widuund ik Uasamnsaind sudrodiosuazUsznoviatng
syl Sedudaalsifihefinanmdininte



NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

QUszaIA
1. wvefinwalansaivesniefndnavestomiloUarenevitugUlenignsinun
2. weAnwdadeifendesiunieindavesemiloUangnavilugUlenigninun

aAuaISNT

ABnsAne

nsfnwasaildsunssusesareuBliiiunsidennauenisunis desssunsiely
uywd 15INEIUIANMTIVUATASEITNIIY NTLNTHAGNTUAY S9ALATINTITET 43/2563 1anans
$usesil 39/2563 wagldsueynwliliteyalagliszysfielunuuiuiindeya waglifesweni
gugautNTINITIIBUARE {IT8ATUBUYINIINAEINIENITITINEIUIAUNITIHUATATEITUINY
wiolddoyannvsneu vazdifunwszdevufiavedsmenuialunstunvsadeudioldly
msfnwluadsil

nsiveadelifundodomssanuuudounds (Retrospective descriptive study) fe/n13
nuymunvszdsuressviaanmsgninuiivvasesUldien sefuen wazszdumieid i

psasnwiiauUaeuen ﬂdmmun“ﬁﬂiiu‘ﬁuﬂ T5ame1u1aum 1 vUATAT 55T Tugaeiud
1 ganAy 2559 fia Yufl 30 fugneu 2562 Iaefiinasinisdneen Ao nvsulouiliiinmstuiinsyia
vievufinuseildanysal vionsdlvosUaeiueulsmeuiauazgninuniilsmeruiaumss
uasAssaney udlalldSunmsUssdulneunmdngmansitun fununguasuen ndsnissmiisonn
INLFINGIVIA

Fumaunnsrnsinu

1. dumuagsiusadoyasededihernaiiuniuuinisiouisuennguaunsnssuiiuy
FrelUsunsu HosXp version 4.0 7aslsemenuiaumssunsassssuswlagld ICD-10 fail 289.51
(Acquired absence of leg below knee), Z89.52 (Acquired absence of knee), Z89.64 (Acquired
absence of leg above knee), M24.5 (Joint contracture) ag M25.6 (Joint stiffness)

2. numunvszilsugiisusnuazinvssidougUasly

3. Juiindeyaadluiuuduiindeya

nsAATIzvidaya

nmTeteyaldlusunsy SPSS version 18.0 @ nsudayaiBeunm fie 81y Wauemy
Aades (Mean) wagAdoauuanmsg i (SD) dwsudeyaisnanm loun we Ussiamdtaeiivna
Trafvnnn seduiivien Tsawmu awngueansinuiuazgiinisaivesnnsindavestemile
Uangnovn thiauemediutaziesas maviladefifndestuanzindavesde deyaideiua
My 01y 1M Fieishe Independent t-test doyanuniw TiuA e daviseauldian daviaes
119 15ALUIMIUY wazamnveIn1sial 19n153iAs1enaae Chi-Square Tests, Fisher’s Exact test
waz Binary logistic regression A1WIUAT odds ratio 95% confidence interval fvuATzAULBEAY
ysadATifosndt 0.05



NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

HaNISANED

ﬂ’l’iﬁﬂw’lﬁuauaﬂaUMaﬂ%’lﬂLLﬁlIsUaﬂJa‘Ui‘”’mNU?EJGU’ISUWH]’]ﬂﬂ’IﬁﬂﬂG]WU’WIL“U’]‘ﬁUﬂ’l'ﬁm‘ﬁ’Jﬁl’iﬂw’l
Tughetudl 1 ganau 2559 fe Juil 30 fusneu 2562 F1uuiisdu 200 s Sn1sdnoen 47 318
desnldassnaaudfnmnust Wi livseiaildsunmssadunenlasumednsmansiiug
31U 10 518 wazn1svuinUseiatunyssifouldauysaldnuiu 37 518 vilinissieauns
nsfinwiaadiisiuiunguiegisianundldanuitudoyaluraanaidanan s1uau 153 51
annsnazUNanISAne 2 dau el

druil 1 Feyarilu wuin dnilvigidumanesosar 73.9 (113 10) flengads 53.86+15.63
U Tnworgsan 5 U uazgean 90 U dsmnufihevmiadraiiendesas 98.04 (150 518) uaz1191a
aet193egar 1.96 (3 918) V1V NTIWNTeLAY 54.5 (85 $18) V1w eTeas 45.5 (71 518)
VnsEaUliinTesay 88.5 (138 919) VIvasEauwmileineay 11.5 (28 119) fAv1angURme
Yavay 53.6 (82 118) MNMsAaEafiiuiorsosay 26.8 (41 18) Rnlsevasmdondaulany
Yovay 4.6 (7 918) aniileseniesas 1.3 (2 918) warluldszyanvnfosay 13.7 (21 519)
flsauszdauduuvmudosas 28.8 (44 519) dauandunsned 1

M50 1 dnyaleiiegevagile (n=153)

dnwaziiall 31UU fovaz

818, mean+SD (U) 53.86+15.63
LW

618 113 73.9

NS 40 26.1
UszamngUae (518)

PIVIAVIULAEN 150 98.0

YIVINABIU 3 2.0
Y99TvIR (§19)

U3 85 54.5

Ligtd 71 455
seeudionn (@)

o 138 88.5

Aol 18 11.5

AUNAVBINTAAYT (578)

aURLe 82 53.6
nMsAneTiSenn a1 26.8
lspraonaandulany 7 4.6
ilesen 2 13
Lildszyanme 21 13.7
15ALUIMU (578) 44 28.8



https://www.researchgate.net/post/What_is_the_difference_between_meanSD_and_meanSE

NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

dauil 2 nan1sfnweuingUszasanisivenssll Wunissenugifinisaluazdaden
WNetasvesningnvastamilalaenaulugtengninu
2.1 aUAn1salvesnieingnvastamielaensviludUliengndnvisesas 8.5 (13 518910

(%
Y

YNUUA 153 518) fanansluns1en 2

a wa ¢ a = Y a d
AITNN 2 'q‘UG]ﬂ']iﬁusﬂa\‘iﬂ']']%m@ﬂ@m@QGU'E)‘U?L']QJLVIU@‘U@WEJW@SU'W (n=153)

518n159UANT0 U Souaz
auRnisal (519) (N=153) 13 8.5

yuveInsindavesdousaniavarenovioyluyia 10-60 s Aailurnadeeyi
31.88+15.80 0971 Wglunquiivininseauldindiyuveansingnuestaidn 15-60 8f1 wagnguivn
PPsEAUMTTNNNTAnEnToRarInn 10 99 fakandlunisem 3

M13291 3 Yunsindavesdausiinmilaaieneun (n=153)

] o v Y da = v 1 da v aAa
e vweszau 4w dedangn yudainnese (1)  yudeszlwniidnge (2)

1 Tenain e YL N/A -
2 Tenain ge YL 60 -
3 Tenain el L1 N/A -
q Tean ol UYL N/A -
5 Tenain ol oL 30 -
6 Tenain el LYol 15 -
7 witlel g1y Yedglnn - 10
8 Tenain e YL 35 -
9 Tenain el oL 30 -
10 Tean ge) UYL 30 -
11 Tenain ol UYL 45 -
12 Tenain el oL N/A -
13 Tenain U U1 N/A -

N/A: Not applicable



NFIATIERaNBENRaTinssnInquiiinzRndaveowas nguiliiinig

NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

a =

ANTAUDITD

Yo UIeNgNANY1 WU NauNTnERngavestelduiugtisiuvinunnnInguliineinge
29999 98 19NUAIAYNINATATIIZAU 0.05 AIBNITIATIZAEAR Fisher's Exact test AdLanslun1919

fia

c{' o aa i I oaa a = v oAt A a = v v dl
13790 4 aﬂ‘l‘ﬂmg‘vn\iﬂa‘Uﬂiz‘VDW\iﬂﬁjﬁJWNﬂ'n%mﬂf]@m@\‘m@LLagﬂﬁjll‘Vllllllﬂ'n%m@EJ@EU@QT@“U@\‘]%‘U']EJW

andnvn (n=153)

Uade nguiitin1ng nguitlaifining P value
fndnvaste Andnvaede
(n=13) (n=140)
81¢ (U) (mean+SD) 55.50+18.42 53.71+15.41 0.685
LN 1.000
W:ﬁ\i 3(23.1) 37 (26.4)
98 10 (76.9) 103 (73.6)
UszmgUae 0.235
PIVINY LAY 12 (92.3) 138 (98.6)
YIVINABIU 1(7.7) 2(1.4)
sERUTiERT, 919
syaulaLn 12 (92.3) 124 (88.6) 1.000
sgAuWaL 2 (15.4) 15 (10.7) 0.640
AR UBINIAAYT
e 4(30.8) 78 (55.7) 0.084
Adevivie 6 (46.2) 35 (25) 0.111
IsAnasnidondiulansy 2 (15.4) 5 (3.6) 0.110
ilesen 0 (0.0) 2 (1.4) 1.000
Luilasgyanmg 1(7.7) 20 (14.3) 1.000
15ALUIMIY (%) 7 (53.8) 37 (26.4) 0.043*

- N/A: Not applicable

- 918 AWIUMIYEARNR Independent - Sample t test



NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

2.2 YadeiiAndestunnindnvesdomieamenenlugiefignsnm

wansAnw nudn gavedulsaiumiuilenainnzindavesdeimievatsnonn
mﬁﬂﬂ’iﬂﬂiﬁllﬂﬂimﬂuiiﬂL‘UWWJ’]‘UL{]U 3.37 111 981900 BdAYN19ai @ (aOR=3.37, 95% Cl=
1.04-10.93, p=0.043) Sauandlunnsei 5

m399 5 adeiifertesiunizindavesdemileuaensviludiieiigndne (n=153)

a3y Univariable Multivariable
OR (95% ClI) P value aOR  (95% CI) P value

018, U

yng 1 Ddiadu 101 (0.97-1.05) 0.685 . - :

<55 1.00 91989
>55 2.32 (0.68-7.87) 0.179 - \ -

bW

N 1.00 91984

%8 1.19 (0.31-4.59) 0.793 - - -
UsztngUae

STRL TRl TR NtatTl 1.00 £1999

YIVINEDIT 5.75 (0.49-68.11) 0.165 - - -
seduTidnen

seaulALn 1.00 91989

sEAULUTIDLN 1.55 (0.19-12.71) 0.684 - - -
mmmaﬂms@\’mﬁm

UG 0.353 (0.10-1.20) 0.096 - - -

e 2.57 (0.81-8.17) 0.109 . - .

WIDU

lsAraanLaon 4.91 (0.85-28.28) 0.075 534  (0.87-32.92) 0.071

drutany

ilasen N/A N/A N/A . - .

uildiszyanme 0.50 (0.06-4.06) 0.517 - - -
Tsalunmnu 3.25 (1.03-10.29) 0.045*% 3.37 (1.04-10.93) 0.043*

- AATIEYNIA OR 270 Univariable analysis 1ag binary logistic regression
- aOR: Adjusted odds ratio 91n multivariable analysis lng stepwise logistic regression
- N/A: Not applicable

9130l

msfnwafsiinugiinsaivesnizindavesdemioumensulufinefigndnufesas 8.5
dewssuifisuiunis@nudu q nui daumngifinisalfandigendvesnisfinui eghensd
n13ANYI04 T. Pohjolainen” Wag 484 Aftab Ahmad uayany ™ Gemugiinisaivesnnzindaves
Tonilovarnenideiosas 20.97 uag 24.13 muady fedn1sfnviisaendunisfnuinuy
prospective %qqﬂ’amifﬁﬁqﬂé’mmaazﬁauﬁwmmm{]zgmi@w‘lﬂé’lﬁmmmﬁa 11NN DUzl
arundullFilunsinni gifnsaivesnmisindaestemieuaemerentazduinirarndy



NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

239 wiegelsRmunsAnwE Seanunsad niudsvuinvesgmlsludosdy wazdiaunsald
UselominndogadananlunsmusuifionsquadnuuasluaussonmgUaefigninunléidu
0897 TeiiszesseluonaazshnsFnuwUL prospective Lﬁ@lﬁmmmmmmﬂ@mﬁ%Lauﬁu

ameasnssinulumsfinuninud fnmsdannangtivmdesas 53.6 Ann1sfadedivin
wienifenay 26.8 Mnlsavaeaidondiulatsiosar 4.6 Mnidesendosay 1.3 warlildszyanmg
fovar 13.7 wuigUameiduaunguesnisdinuigeiige duilewSeuiiisuiuaifesaivnuoenis
anvlunisfinwivesdislsema nuindesar 82 Wunisdnvianlsavasnidendiulaisuas
Wy Yeway 16 AnuangURivg aveiwdeidunisdavainuzifaasanufinisusiuia
wuilsavasndendiuuarsuaziumnuduainamdnvesnsinund aduauuansiaeines
sfnull wadderudulUliiadf Fosamnvonisinrainnisineilusiassnaenaazasiou
fanmsrmvosanvnlunisdnulddaauniunszidunis@nwd fnsifudeyaludamin
(prospective study) uagfinisifiudoyaseudluszervessianlu ogslsinuaifvosnisfneil
o1aazagyieuieuiunlunmsmvesiiouenlsiduednad lnsdadiuvessiunuuinmsiuwungie
uanfinguanuvnssuiluy Tsmerunaunssuasaisssnsy unduiisddarangtmndy
il

uuveansindavostamiavarsneulunisinui oglurag 10-60 e Anduduade
31.88+15.80 04m1 Gefoinduyuvesnisindavestoluszduiuin wWisuiisuiunsdnuives
T. Pohjolainen? Fanuinmnisindnvostosglusefuidntion (5-10 esm) wagn1sAnwives Mohd
Fazli Ghazali wagane® Anuinyurensingnvesnisindnvestesglussiudintosfisuunaidlag
firody 8.30+3.87 a3 Inenuinyuveansindavestedwinazdailiugyassasenisldun
Wen gddumansufsanuimnyunisdadaiiu 15 ssaazs ufinadenisldvnisnly
Finusziriu Ineaghliviufuvesiaelinund (Gait deviation) fenmswilesdreiiesandosld
ndslunafuiiiiuinniu Ssormazdmagunssiediaefiinmslsanaendeniilafiuiudainny
Ieeslunguiigninuianniumnu® uazwuivnagunsindadana1annnii 25 ssm Tumamade
wyhlinswanufioaildendunnniesivasliamnsandnuiionls dsazdamalsifiielildan
Wentunnesesldiumssnvisenmshmeniniinauninpmesmsindavesdeazegluszaudill
\JuguassadenisBuiu visauninagannsondnuiiienld aiuldinuuwesnisindndeunnagd
dwaidoennnndinveine umsinuidliiuinlsmeuemmasuesaisssuse Sulusies
famsnislumsdestusasdniunguidsdiiitudieansefunnusuussesnsindnvestawmie
Uangnavias

msfnwinudt TsawmmududedeiiduiussunnsfnBavestemieuaronan ognsdl
HodAyn19ana (p=0.043) @onAasIiuN1IANYIVBY Mohd Fazli Ghazali wagauz®! (p=0.001) lng
ansaesuglfannalndunesadinewedsaumudiinasesyuulasasns (Musculoskeletal
system) WU maz'«fwma‘luLﬁamﬁqﬂuﬂuﬁmwmmwﬁﬂﬁﬁﬂwsLﬁuﬁumaa pro-inflammatory
cytokines waneadaluti ol aLieamiu (connective tissue) 10990% fnnsazanves extracellular
matrix fn1sdniauisessluitlaeieaiuveste ilmAnne fibrosis? wavaaredwiliAnnme
fndavasde Mufuumduasfiununslienuldladufiesdediisfigninuazdulsaummi
dielinsdnduamuinundldih ananuguusswesnizdefinda nioudlvinnsnislunistiostu



NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

oehanzausaurlusyazusn dwsulladedu 4 WWud msguanomniendinisiidnodldianga
ﬂzjmmmsmmﬁm complex regional pain syndrome LLagAIUEIVDINDUN FalunsAnwdunud
p199gimnuistunnziaavasdonu 272 lunmsnwiiliannsaiinisiinseidoyald
downlifideyaludesinarufivane dufuszerdoluanmaginsnuiiufululssdudingm

JoLauDdLUY
Jarauanuzlunisinalddeliuly
LANT WA ALIUAITIIUNISHENTETINERnE aveadawidaUaenavn Taeanizluauly

v

W19 LesannnuIndutadudssnduiusiunnzwnsndousanan

Foruauurlunisinideasedely

msfnwetiinisalvesnnsindnvestemidevaeneviamslugtsnelmidsiannely
6 \ou-1 T iilearldnsugtinsaiinssanmdusieanniian sz gifinsaldanansnasindu
Fausnendanisaneilvlg wazmsvinsanwwuuludranti (prospective study) Tneaasinns
Renunaziivtoyadiisdausneunoulsmenuiasunsetaninmunisinuiiuungtasusniie
deatunsuinmevesteyandndudmiunmsiinges

GELY

'
o a a Y

Tsawwmmunuinduladudssnduiusdunzfndavesdeawmielarsnevilugileiigndn

< |

91 faduinngdiagiinauasiiandldladuiiay inedniuanzanuiaunininalisign
nieunalvuinsnistunisdesiuegianuivay FezvdenalunisangUsnisalvesniehngnveacde
wileUanemewn vivbiinlonialunisldviiisnlunstuiuliuniu duavdanasonun ndinia

voaUelunan

AnANTINUITENA

nsAnuided dnsaqaelddsanuniuivesameiuinisveslsmeuiauni g
upsAIsTIITIUT ey linsIAuTeyanTide veveunuiUaeynIeLazszuuYsEITuYe
LSaNEIUIALUINTIVUATASEITUITY

LlONE1991984

1. Moxey P, Gogalniceanu P, Hinchliffe R, Loftus I, Jones K, Thompson M, et al. Lower
extremity amputations—a review of global variability in incidence. Diabetic Medicine.
2011;28(10):1144-53.

2. Millstein 'S, Bain D, Hunter G. A review of employment patterns of industrial
amputees—factors influencing rehabilitation. Prosthetics and orthotics international.
1985;9(2):69-78.

10



NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

3. Sheikh K. Return to work following limb injuries. Occupational Medicine. 1985;35(4):114-
7.

4. Webster JB, Hakimi KN, Williams RM, Turner AP, Norvell DC, Czerniecki JM. Prosthetic
fitting, use, and satisfaction following lower-limb amputation: a prospective study. Journal of
rehabilitation research and development. 2012;49(10):1453-504.

5. Nehler MR, Coll JR, Hiatt WR, Regensteiner JG, Schnickel GT, Klenke WA, et al.
Functional outcome in a contemporary series of major lower extremity amputations. Journal
of vascular surgery. 2003;38(1):7-14.

6. Roberts TL, Pasquina PF, Nelson VS, Flood KM, Bryant PR, Huang ME. Limb deficiency
and prosthetic management. 4. Comorbidities associated with limb loss. Archives of physical
medicine and rehabilitation. 2006;87(3):21-7.

7. Cruz CP, Eidt JF, Capps C, Kirtley L, Moursi MM. Major lower extremity amputations at
a Veterans Affairs hospital. The American journal of surgery. 2003;186(5):449-54.
8. Evans KK, Attinger CE, Al-Attar A, Salgado C, Chu CK, Mardini S, et al. The importance

of limb preservation in the diabetic population. Journal of Diabetes and its Complications.
2011;25(4):227-31.

9. Walsh NE, Bosker G, Santa Maria D. Upper and lower extremity prosthetics. Delisa's
Physical Medicine and Rehabilitation: Principles and Practice: Fifth Edition: Wolters Kluwer
Health Adis (ESP); 2012. p. 2017-50.

10. Lovegreen W, Murphy DP, Stevens PM, Seo YI, Webster JB. Lower limb amputation and
gait. Braddom's Physical Medicine and Rehabilitation. Fifth Edition. Philadephia: Elsevier, Inc;
2016. p. 191-224.

11. Raya MA, Gailey RS, Fiebert IM, Roach KE. Impairment variables predicting activity
limitation in individuals with lower limb amputation. Prosthetics and orthotics international.
2010;34(1):73-84.

12. Munin MC, Espejo-De Guzman MC, Boninger ML, Fitzgerald SG, Penrod LE, Singh J.
Predictive factors for successful early prosthetic ambulation among lower-limb amputees. J
Rehabil Res Dev. 2001;38(4):379-84.

13. Meikle B, Devlin M, Garfinkel S. Interruptions to amputee rehabilitation. Archives of
physical medicine and rehabilitation. 2002;83(9):1222-8.

14. Ahmad A, Islam H, Ullah I. A Study to Observe the Incidence of Flexion Contracture at
Knee Joint After Below Knee Amputation: JRCRS. 2018; 6 (1): 21-23. Journal Riphah College of
Rehabilitation Sciences. 2018;6(1):21-3.

15. Ghazali M, Abd Razak N, Osman NA, Gholizadeh H, editors. Effect of stump flexion
contracture with and without prosthetic alignment intervention towards postural stability
among transtibial prosthesis users. IOP Conference Series: Materials Science and Engineering;
2017: IOP Publishing.

11



NIAFIVINTHNNGUA 11 TN 35 aUuil 2 NINYIAN-5UIAY 2564

16. Ham R, Cotton L. The rehabilitation process. Limb Amputation: Springer; 1991: p.
103-35

17. James SF, M. Contractures in orthopaedic and neurological conditions: a review of
causes and treatment. Disability and rehabilitation. 2001;23(13):549-58.

18. Jaegers S, Arendzen JH, de Jongh HJ. Changes in hip muscles after above-knee
amputation. Clinical orthopaedics and related research. 1995(319):276-84.

19. Coletta EM. Care of the elderly patient with lower extremity amputation. The Journal
of the American Board of Family Practice. 2000;13(1):23-34.

20. Knetsche RP, Leopold SS, Brage ME. Inpatient management of lower extremity

amputations. Foot and ankle clinics. 2001;6(2):229-41.

21. Ghazali MF, Abd Razak NA, Osman NAA, Gholizadeh H. Awareness, potential factors,
and post-amputation care of stump flexion contractures among transtibial amputees. Turkish
journal of physical medicine and rehabilitation. 2018;64(3):268-76.

22. Coletta EM. Care of the elderly patient with lower extremity amputation. The Journal
of the American Board Family Practice. 2000;13(1):23-34.

23. Burgess EM, Zettl J. Immediate postsurgical prosthetics. Ortho & Pros. 1967;21(2):105-
12.

24, Ali MM, Loretz L, Shea A, Poorvu E, Robinson WP, Schanzer A, et al. A contemporary
comparative analysis of immediate postoperative prosthesis placement following below-knee

amputation. Annals of vascular surgery. 2013;27(8):1146-53.

25. Pohjolainen T. A clinical evaluation of stumps in lower limb amputees. Prosthetics and
orthotics international. 1991;15(3):178-84.
26. Naschitz J, Lenger R. Why traumatic leg amputees are at increased risk for

cardiovascular diseases. QJM: An International Journal of Medicine. 2008;101(4):251-9.

27. Welty FK, Alfaddagh A, Elajami TK. Targeting inflammation in metabolic syndrome.
Translational research. 2016;167(1):257-80.

28. Zeisberg M, Kalluri R. Cellular mechanisms of tissue fibrosis. 1. Common and organ-
specific mechanisms associated with tissue fibrosis. American Journal of Physiology-Cell
Physiology. 2013;304(3):C216-C25.

12



