A thesis submltted to the Faculty of Miadscme University of ther Witwatarsrand
Johannesburg for the degres of Master of Science, Occupational Therapy

Prét_bria_,_'_f‘lsgﬁ_ T




B '-'-._".'-'-A'B‘tsreechf'.'.f- .

S Many patients have been supplned with dereal dynamze fmger extensien sp!lnts fer o
. lmprwement of the range of metien of stifr ﬁnger joints. The desngn of fhe splmt hae' =
o been developed and improved over time, but the ampunt of force which was epﬁ‘ued o .
fo a finger was detenmned zntu!tlvely This reeeareh was undertaken to quantlfy the e

B farce exerted m a ﬁnger and to design a spiint whlch weuld ensure that the amount =

" of force exerted on &-finger was constant and- reliable. Sunee six studies: were'_

| _ undertaken as part ef the reeearch dlfferent pretecels were deveieped for eac:h = "
. The fihdingsjef :he_stua_fe_s e_an- ee summa_ri_see as fauew"sf: .. '{ e,

S sumllar tensmns :ri W venety of rubbef bands G not eens:stenﬁy be tdenttﬁed S

| o rubber bands wt*uch are more or less equal i Iength thickness and widthdo

7 not underge the same .amount of elengat;on when identneal welghts are"
R "aﬁachedtothem,_ e T e
% frietion betWeen the eutngger and the traction umt plays a majer rel’e in' o
I determining How much force Is exerted on a finger; S el
o '__* 3 h a layer of Teﬂon pamt over the outngger ceupled with a nylon ﬁshmg line
~traction unit causes the least amount of friction; SR

. *  stainless steel tension springs provide a more reheble and eensistent force
than rubber bande - "

\'. .

Fine!ly a splint was designed taklng into acceunt the resuite Df the six stud;es lhe_ |

splmt CDDSIS'L: of athenneplastie base with Velcre attaohment strape a pr&notched -

~ copper coated welding rod dipped in Teflon paint at feast 14 days before use, &
" traction unit made from a stainless steel terieion spring with a tensuen of ag/mm, |
. _piece of nylon ﬁshmg line and a finger sl;ng ' : :

_' A!though the spllnt was designed te ensure that the foree exerted on a ﬂnger is h
consistent and quantiﬂable It sheuld stili be teeted cllnically to aseertatn whether the._ -
design is reaﬂy practlcal ' :
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s ¢ _ﬂ araund the ﬂexor and extensor tendons T‘iase ir? 'tum

ie; %pact”hll)? at the s;ta of the injury “The sear tissug cq-yses the tandons to

ol f'_.f_':”jadham to wrmundmg structures whsch may lead f0 permanant strﬁn@ss

Hmare\fef‘ irﬂ\mature sth tlséua can Stlll be favaurabiy altes'ad by the careful

S app!ic;ation ofan extsmai forcs, Adorsal dvnamrc splmt s used to supply t this force,

..\\ s

_Amrd;ng to Brand (1934), stiffness of the 1oints of the hard is alb. caused by'j_" '

a | _.muscle shartentng. , Th:s occurs as folfn:WS i the tension of a muscle is compietety""

- _ _removed for a penad of time, {e.g. for the four to ﬁve weeks after a tendon has‘been

" repazred) the muscle remams shortened atits refaxed length. Ifthe muscle is afiowad
o remam ;n a shortened pcsmon for four to six weeks, it may be very difficult to
restore it to its former Iength One method of Iengihenmg the muscle, isto apply an .

| _'external force: to the hand by means of a ciynamlc finger extenslon or flexion splmt :

Thls force should be of a tow amplitude and applied over a iong penod cf time in

' ordar to prevent permanent damage to the muscle

- T ~ ~Ghapter 1

et Cbacom | ta thé surrbunﬂing 1mmbblle %trut:tures and thls: results in the
i mﬁr}m of at:&s and pESSjVE movement Later, the f!urd is replaved with scar_
e Qo ﬁssue w?ﬁm makes the condiﬁtan woise, Scar tissue rnay be formed in ahy areaof



g ¢ é:r‘angeraf maﬁon of stlffﬁnger jomts The‘deslgn of tha splint ha5
_f and hnprc:ved over t‘me At the begmning o? thls study tha Spﬂntg': -

was_ used as a puﬂev whlch ;’edirecied the Iine af the force t& 'malntam the_
orract ahgnment of the traction units, The length, shape andﬁe;g!«i& ofthe,
;__.-fautngg?er was adjusted o su;t e,ac‘h induvnduat pa.tlent Sm;ul stappers Eﬁadef__
"o frony scraps o sphntlng materlal were attached o the outrtgger to prevent the ..
s ,'_ﬁshmg tine, whlch forrned paft of the trachon unit f"om shppmg oﬂ‘ tha:'
: ’_'_'outrcgger, and ST e e T SR &’
.' '_.ane os:' mora tractlonmnits each cne éomprlsmg a rub,ber band a pier:e Bf
e nylon f'shmg Iine and a leather ﬁnger cuff. The tractmn umt supplre;:l tha farce )
AL .'IWhIGh ac:ted on the ﬁnger See Figure 1 o '

| .' 'T'nermopiagtic stoppers L A )
: -Finger cuff
" Velero strap

. Nylon flshing flne
_;Rubber band :

_ .""."_'Splln't base - L

e '_Vellc_ro strap. e _. SRR

" Figure 1. The dorsal dynamic finger extefision splint

e




i e

"In keeping with meﬁpists in other parts af the Wérld Qﬁess and Phlltps, 193?), the & ,;

resaarcher deterrﬁmed tﬁhe amount of foma whnch was. appl;ed io the ﬁngers by
o feelmg the tensm of fhe tractson unirts A rubber band was selegted from a standarck

- _ -“baich 0f rubber bands; thjs Was knatted onto the ﬁshfng Jlne and then |twas attachad

. ___to the splint. ';fmger cuft was ﬁﬁed to the pa&ent’s fi nger and the tensmn nf the
o trachon dewce was tntultlvety ac&ust;;d ”Oﬁceapphed, the amognt of féroe was tested
= by applying pressure tg the aianga%ed rubber band tq determine whether tﬁe tensmn

l‘femt right" - The patlent's Idlerance to. the fgrca was dstermma(l bv ascerl:aimng

L whether the sphnt fe]t comfﬂrtabie or whether paln ‘was: axperlencad i painfui the

| - foroe was reduaed but if tiie pallent expenenaed dlscodrsfort only, the foroe was Ieft

. unchangeci A v‘sual chec& ¥asi undertaken to se& whether thiere was an axcesswe

. @.mount of blanchlng of the skm on the palmar aspect, of the f‘ngar below the ﬁnger f' L
- e}:ﬁ and on the dursal asPect of the. pmxtmai ghalanges. Blanchmg of the skin 15 ara

o . The abave method of detarmining the magnitude of far@a'exertad on the fi ng;er wa}s
unscrenttﬁc and a matter of guesswork, nased on mtwtton and acperler{cﬁé“ ‘A mora )
go;emlﬁc method needad to-be investigatad and uppiemanted in tha cimlcal ﬁeid

: ﬁsinclva::ttwm that the apphed farce may be tcm great and should be raduced

= |z. ..
'[J . :

- B Furthermore oocupanonal therapy students who do not hava the climcal exper;eﬂc:a

- o ;udge whether ‘the amaunt of force exerted of the 'ﬁngsr is. correct ‘would also

o | correct ft::rce and not have'to rely on |nmition Lo oy

| . The amount of force reqwred to mfluance growth and col!agen ahgnment was (and
- stlil ls) determlned in‘mitwely by occupatlonal *therapists D cuh‘.y was expenenced

R in teaching occupaﬁonai therapy sfudents how to %temme the requ:red force .

- beneﬁt from’a sclentlﬁc means of determlning the correct, force Orice the amount .
o of force necessary ta influsnce tfssue r&allgnmen‘t is known ang the amount of force
exerted on afi nger by the spimt can be quantlfred they will ”b&,ble to. apply the

%

f

\

T Chaperdi



ic & lnts and is th lefrsfe tlaveiopméntal in Tatura Nq& initigl fsingle p o
i Fﬂmls Were ﬁevelopecﬁ for each bhase cf the sni’py

lmtiajly, the reseaqcher planned to stucly the sphnt Cclescrlbed en page 2) which was '

S m use at Gawﬁankhwa Hosfpitai and to maka recommandatlons regarding the amaunt Lo

“of force and the durallon 1t shoulc:l be apphed o the fmgar for vamus conc‘ *"\ns L

Howevsr, dunng the first study, it was found that low prof le sphnts disp{ayed certah \ e S
mherent qualit:es which H»rohiblt the exertlon of a constant and measurable force ol;\'_ - B
" the fingers It was: ttherefore impc;rtant to desugn a splint where the force exerted on - -
 the finger was mea;surabie ancl constant, Orice this was achleved the amount of =

force necessary to improve range of mntion on a ﬂnger jeint could be studied wol

The tanszon ot a s*retched rubber band on-a sphn't was exammed 0 determind )
whether the forca exerted on a ﬁnger was. constant and reproduolble Thls is

N descnbed in Ghapter m, Stnce this was extremely subjectlve it was repiaced by a
' seonnd more. objectwe study “This study determined whether similar tsnsmns in a

: varieiv of rubber bands. could cons:stenﬂy be identlﬂed ThIS study is desertbed m
R Creperv. N
Fram this _second_ét'u;{y {Chapter IV) it was fbund_that'ruﬁhgr -:l;'an'd_s' more or less




\l

" '_equal ln length, thickness and w:dth did not underga tha same amaunt of elongaﬁon

o when ldentucal weights were attached to them, It was therefore postulated that the
S -fnctlon between the fshmg line and the outriggar could pO‘;SIb{y be' the cause of 3
e 'dllferent elgngaﬂons between similar rubber bands The trurd stucly was desngned.-_f .

- '__tc test this hypnthes:s and is dascrlbed in Chapter V

"ff __VThe faurlh study dweloped 'lrom sl:udy three, aﬂer it was determmed that frmtmn :
o _"_;.:playad a malor role In the design of the spiint. ' The fourth study, desnrlbed in

o Ghaptar Jlll alnts to determine whethar certam matanais causa Iess frictson between:_lf ¥

R mg gutnggar and the *lshmg lme than others

- 'chapter Vll dascnbes various solutions to the followmg two- prablams
_* prcsblams assoolaied with the tractlcm force; _ancl o

problems assoolated w:th the oulrlgger

| The last study, study six; was. developed fram the previous stud;es and almed at'f__
.- comparlng two dufferent outrlgger systerns in order to deslgn a spllnt which would o

ensure that the amount of fores exerted on a finger was measurable constant and: "
stil sultabls for cllnlcal use ' : - T :

o fnsr:m:;-r or om_s_m_s |

k!

" Dorsal dynarmc ﬁnger anension gglmt e h o
' Isaspllntmadefrom thermaplastlcsplintlng material ﬁtted tothedorsum ofthelsland 5
and two thirds of the forearm wu:h the wrist (n 30 degrees dorsmexicln and lhe" :
metacarpophalangeal jolnts in the neutral (zero) posatlon The aim of the splmt is to -
extend the proxlmal mtarphalangeal joint(s) (PIP) Wh]Ch may have developed a post"’j:__' :
‘surgical oontracture due o long perlods of mmob;lis&tion A o
..Tensmn : S A \ ' o
_ 'That whlch occurs in an elastlc matenal such as a rubber "band ora tensnon sprlng, )
| ) when i_t is ﬂx@d at qne_ end a a w&lght is hangmg on its frei‘a end A weight af 1kg :

R "~ Chaper |



o Force

) That which causes acoalerat\on The efract of force as to cause stress in bnne jnints_:'_,"
'_'ancl soft tissues (Brand and Hoihster, 1993) L DL o
o Th:s san extension from the main bc:-dy of the Sphnt for ihe purpose of pc\smonmg

" the traction unit. fn'this study it consists of a contoured piece of 2, 5mm copper -
K _.coated we!ding rod Itis rigid of near—ngrd and redirectss the line; of force su that the_

- 'cnrrect alignmant nf the tractlon unit on the ﬂnger is maintamed

- This cnnsasts of a 140mm length of ﬁshmg iine whsch has been kriotted at one end"

_ _fo form a iaDp A rubbar band or a tension spring is attached 16 the Iomp at the ona
©end and a leather ﬁngar cuﬁ to the ather end lt is used to appiv afnrae ‘0 the:ﬂnger o

Flubb rband T L R

. These are commercually avaalabie nfﬁce stationew bands made gut af rulaber _-j
" REPLICA RUBBER BANDS (ssza 32) suppl;ed by Waltcns Statlonery C:‘j were uséd

_ -:forthe purpose ofthlsstudy BT R SR

_ These are Speclal!y manufactured sprmgs made from 0 Gemm stamless stee! wire; |

L _5mm ity drameter and 50mm Iong They can repiacethe rubber bands apply:ng force'-j -

- tathe fngers

__ ._"-'Fﬂchon R - o E
. Friction is the restrichve force betwaen two surraces when 'me surfam moves over.
o anather Frictnon is Iessened when tha two suﬂaces are smoé:th and Well Iubncated S
g . Hyste;esis! A . o
_'The mability of an. elastic matenal to- refurn to |t$ origmat shape when stress ls"
_removed (Brand and Helllster, 1993) | e '
Permanent defarmatlon under constant Ioad (Brand and Hollister 1993)

o '.:Newton

_ Standard Internatlpnal unlt of force (N)




Ty L S : Do : T

wm sub]ev*t a foroe of 1kg cm the elastlc band (Brand and Holhster, 1993)
_.FDrce s ': L S
That whlch causea ar:cesaraﬂon The effect cf force is tr.z cause strsss in hone jomts?_:-'.___.:.j:
| _'__'and saﬁ tsssues (Brand and Hollt$ter, 1993) | T e
i _Ouirigg SRR RN S

Coay

Th:s is- an e)dans:on from the maﬁn body of the Spllﬂt for the purpnse af posntiﬁnmg%

© the traction unit. In this: smdy it consists of & cantoured piece. of 2,5mm: copper} o
N coatéd welding rod ftis ngud or near—ngnd ang redlrecﬂ; the lme nf fnroa so that the o
. 00"9‘?-* ﬂlignment bf the tractlon unit an the firxger is mamtamed SR
Tra:_ onunt; e | S
. Th;s consists of a 14Umm iength of ﬁshmg Ime whrch has baen knotted at cma end.

S toforma Iaop A rubber band or a tension spring is attached to the lnop atthe ane‘___;_’_\-_

- N and and a Ieather ﬁnger ouffto the other end !t is used to appiy aforoe fo theﬁnger_f

.";Ru be ba d o :' - (

- Frigtion: S o - S _
 Friction is. the restrictive fcsrce betweeh two surfacas whan one surface moves over _
- another Fnctlon is (essened when the two surfacas are smooth and wel{ lubricatéci .

| | These are’ ¢ommﬁr¢iaﬂy available csfﬁoe statmnery bands made out of rubber -
o REPLICA HUBBEF! BANDS (size 32) suppued by Waltons Staﬂonery co were usad. -
- for the purpose of thls study N
' Tension sp_rigg L . o .
' These are spmlaﬂy manufactured smﬂngs made from 0 OSmm stalnless staal wire,
R smm in d;amnter and smmm tcngf

2

;‘\ey can replace tha rubber bands applymg force.; -
tomefngers._-“' o : : s :

The mabil;ty of &n elastic matena! ta 2 rn to its ongmal shape when stress is'
N remaoved (Brand and Holfister, 1993) R e
o -Pennanent deformatloﬁ under constant !cad (Brand and Hollister 1993)

__..__-Nmon; T R
__-_Standard lntematicmat unlt of force (N) - B

i

& Chapwer1



paraﬂei tu the farearm. ﬂm outrigger-' (2-3 om
i '_ atl:anhad to tha sphnt A ﬂnger cuff is

LW

o ls?“ mqwg be,able to evaluate thelr work ar\gi their_ o
"“?Ex rﬂvlde an effectlve servme and to-v L
' Qﬁynﬂdwicﬁe L |




" Sterling ‘Bunnsl (Cc;ldltz {083), descri

o .'.'It was enly in the 1980’5 that thefﬂpisw and SUF\E{/W 3 started te GIUESHG}I how much'_':_
. stess the delicate flSSUES of the hand can wxﬂ*nstand Thie led to amore, carefull
" study ofthe various types of splifits to determine the forces involved, and how splints -
- h : could be more effective withaut damaging the soft tlssue ofthe hand Brand (1e88),
- Rouzaud and Allisu (1987). Mlidenberger et al, (1 935), Fess and thps (1987), andi -

- -Mayand Sllfversk{old {198g), were among the first to pmpeee methods to detefm,ne__.: -

" rationale for splinting the injuted hand.

— G - CHA PTEH " s
HEVIEW eF T hE LITEHATuRE

. Splmte used \;e cerreet hand defonnmee Tave been descrsbed and documemed by__'_.. -
e ed &s the father of hand surgeny, He
o "designed piaster of Paris ephnts wrth eutn gers fer epecifie preblems and defmed the

| Since then theraplsts and technlcians have -
- ._._SUpplled many pat:ents with splmts but h ve net always g;ven eneugh thought te thef_- e
amaunt of foree exerted by the eplmt - : S

i

b the amuunt of force exerted by a splmt but unfortunately these are net yet reutmely' S

o appned i the cina setﬁng

ﬂ.".

' Uterature regarding thls zep:c- Ie relatweiy recent. as very llttle werk was done in thls' : E
- field. prier to 1933 The hterature rewewed w;ﬂ be discmsed under the fo!lewing':' .
% Raticnale for epllnting |
e purpose of dynamlc splinting

. j*_"" “How much force [e required

% Available seurcesofferce | S
Sk How to determme the force exerted by the splint




* . '*"Ths low-proﬁls splint

* ”:_-Fnsﬂon over- ths autnggsr : . : - B
e Dynaimig splmts described by Houzaud and Alheu {1987), and ng and
'_'snwerskmid (1939) L . .

- Brand (1985), prefers not to use a spllnt nn ths hand as he beheVes that a hand lS
'aiways at its: best when itis actwely used in purpossful actmty, \,-He bslleves that a.
£olintinhibits the ordinary free use of the hand and should only be ussd when at:tivity' o

B rnay be harmful ar alternatwe procedures ars iess sucoessfu! B

" _ 'He hswsver c;tes two Speciflc mstancss whsrs spitnts are naxtreme{y useful

% where range of motion Is limited by contracted soft tissue or scar, an sxtsmal- o
~ forcemaybe necessary to lengthen the contracted tissues. -In this case, the

| patisnts own muscles cannot producs sr sustain the rsquired torqua ‘fer tha'-=_--__-'_
o -required penod of ‘nme lengthen the tissues; and _ - .
- * - in some cases where arfextémnal force may.be rsqulred to stab;lise a proxima% R
© Joint ine sw;h a postﬂon so that the patisnt's own muscles may ﬁ*e able- ta o
o .moblllse the dlstal ;oint better. R | S "

'_ Bra.nd (1 985) also views tussus synthems as an important ob,sctwe of hanql;therapy S
He is of the oplniun that thlS can be achlsved by the use of splmts The process 1s g o

: explalned by Colditz (1983) as foilows dynarnlc splmts provude a smail amount of

. force over a prolongsd period fo mﬂuencs ths synthesis of new tissue, rather than_ R

_applya rapid 1srking force to the soft ’ussues thus allowmg them to immsdlatsly rstum _
to their original length. By wsaring a dynamic splint, the tissues are kept ina
_ constant state of mild tensmn causlng celis io mu!tipfy and proliferats g} rsspense to B |
the stress created by the splint. Gsldltz goss on ’tu say that sp!ints should be wall o

designed and spsclﬂcally applled bscause forces may céuss modif catlon of tissue -
_syntheSIs if moorrectly apphed thsy can do maore harm than gsod




B SR

__ B _ln essence Stnckland (1987), agrees with Brand and C‘aidntz but descnbes the'
e rationale for splmtmg s!ughtiy dlfferently He IS ofthe Oplﬁloﬂ that spﬁnts can ba used L

. N i .._. allow heaiing, S

e -modlfy contracted and scarred skin, subcutaneaus t:ssue, fascza o
RPN ';lzgamenfoustissues and oo e e
e iengthen tendon adhesmns that hava become ﬂxed :ta bnne or surmundlng__' o

T ,"-_:In Qrder ta design, construct and apply an effectlve spnnt ths therapjst should__ .
L .understand the necessary sequence of biolnglc events mvolved in normal tlssue-:.” R

- i 'haallng and tbs devuatlons in’ thls sequence whlch may result | i Iass of x'ange of_ _'
L __'?motlcn Sphnts can be used to. a!ter and controi these bto!agzcal events so ihat S

o maxlmum funct;cm is restored

' _' Aithaugh 11: is accep*ed thai splints can be used most effectlvely to controi the heaﬂng e _'
: _.process of tssuel it is often dtfﬁcult to Kriow whloh type of Splmt should be applled' o -

| ’at which. pomt during the healmg prueess Strlckland ( 987), descnbes four phases\ S

' -of tissue haaling lnﬂammatlon, ﬂbraplasia, scar maturatfon and wournd cantracture _:_-': o

| __and gives clear guidelmes as to whnch type of splmt is appropnate for aach phase o

o The phases nf heailng and appropriate Splint for aach phase accordlng to Strickl and '- .. |
| (Fess & Phllips, 1987), are bneﬂy descnbed beiow T e

o Igﬂgmmatla _ : _ _ : . _ ..
 Theinitial biolag:cal respanse foilowmg trauma is inﬂammation and is usually present L

" for several (fc:ur to seven} dayé Mubllising splln‘:s Whlch apply stress to the healing s _'
wound may cause rupture of repalred structures or a prolongatmn of the lnﬂammatory | -

" phase due to fepeated Injuiry to the hssue It is therefare appropriate to lmmobmse' o
" the hand during this phase of heallng. A : .




- Fibroplasi g T S e e e D

. s '-This phase usually beglns at the wound sxta on the fourth or ﬁfth day pOSt 1rl1ury and |
‘_ ._ - _mntlnues for two to sm weeks Eluﬁng thls phase the te:‘lscle strength of the # ssua'-f
| - -‘“CfBF-'SBS raplclly arzd it may be blolcglcally correct to apply a mobll‘satlon sp]int o L
o '_ pruvsde Iight strass to the hand Howaver, th:s shouid only be undertakan zf there are

- no heal:ng ﬂssues (e g. nerve repalrs frachzres or tendon rspaws) that mlght bei

o S ma’turgilon ST % _ . el
S ) After the sixth week of wound healmg, changes in the form, bulk and strength of tha' o S
'scaroccur ‘Thig femodallmg of collagen is a’spontaneous process and. may con‘tmue_ : o

. for many years It is- dunng this phase that thers [s & contmuous and simultaneous" o

: - 'production and breakdown nfcollagen in thlsphase iti i appropnatetmncraase the : " _'
S _"amount and durahon of the force applied to the hand Joint’ stllfnass and loss mf-'_ o

o oompremlsad bythe appllcatéan of stress: Careful obsewmion ofthe hand (oedsrna o . -
S colour changes and changes il’l ;olnt mobllity) wnll mdlcate whether the stress is bemg o

| :tenclon glldmg which may have developed during the first two phases, may be due
e immature scar tissue.- This issus can still be altered favourably by the appraprlate R

. _use of stress, Moblllsatlan sphnts which are used in this phase of healmg, are |
- designed to Inﬂuence the remodelling of collagen and ensure the max;mum reccvery' _' N

o of artlcular glldlng and tendon excurslon

s Wound contrag;gr_la I T

L 'The prooess of wound contractlon beglns aﬁer 'three days pt)st ;n]ury (latent period) K

~and will con’anue to close the wound untit balanced by equal tenslon m the
surmundmg skln Generally contractien is baneﬁclal in healing wounds, but m the

_ 'hand it mav be delrimental to funchon, especlally when mobula tISSUBS araund the
- _..__.jalnts are mv::lved The use of sphnts whlch resnst the oontractlle inﬂuence of wound'_-_ o

~ healing may ‘lavourabiy mﬂuence the proaess o wound oontracture and therefore'!t- -
E '_”maxlmisefunctinn T T o
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. Strlckland further states that splmts may be used to asslstthe oonvarsmrr of scar from

S * o fhow much forc:e should. be imparted

'-:_'.

an unfavaurab!a to a fav;:urable sta:ta. by contrcﬂhng the biological pracess of

o '_ :;-_.'synthesls and degradation of eollagenf” 056 sphnts should be dssigned in sut:h af_‘_ - __;jj._i :

N L :'Imanner as 10 maximise sfress o the scar, whnlst mmlmnsing damaga to normal hand_ -

- tissue. The amount and d:recﬂan of force applied to the hand must be ﬁarefuliy L
o i mnm‘tored to prevent dama‘ge fo skin ‘and subcutaneous. tissua and to avmd,-f"-
" unnecessary compressien or djstraction of the joints involved; -Firce should net be
o '__'_;'applled too. rapidly as the hgamants may not- be able to. undargo the desired_ﬁf_,'f
3 b:olagicai aiterataon anc[ may rupture ft ns for th;s reasan that therapists must be able*- . j_'
o to answer tha fol!owmg questuons befora applymg ?a splint to a patnent’s hand" PR

* e :_what is the most deswable vector in the appllcanan of fcrce tu a g’wan jelnt

: * B : fm‘ how Iong a penod shauld th:s force be apphed ) __ | o

| L _-.through how wideasurface, R
¥ fowhat anatom;cal structures is ths foroe bemg app!lad and

o __‘what assessments wul! ensure the sphnt is be:ng effect:ve. (For exampie
. repested range of motion measurements wlll mdlea:te whether the. splmt is
i"perfarming thef requu'ed functic:n) L e

.. L
. "“..

. _Stnckland (Fess & Phlllps, _1987), sums up the state of the app!lcatuon of Splmts as -
._jfoﬂows. o ' N S
"Uﬂfﬂﬂuﬂﬂt@ly fh& ﬂPP!:catmn of splmts often ;nvolves ntt!e more than mal and - L
. error, rather than & scientific process involving the direct application of methods
for the careful measurement of force being applied by & particular splint and ..

. econcerns for the meehamcal aspeots af fome apphcarion" (Fess & Phﬂips,
1937 p597 L | | | .

_' | e Accordmg to Fess (1 984) sphnts are used ta ccsrrect exlstung defcrmlties thmugh the " .
| _apphcanan of gentle forca that gradually eauses collagen reallgnment and tissue -




B grcwth Atthe seme time an mcrease in passive range °f m°t'°" eccure at the jeint.

nr

' - Splmte are alsc used to eubstitxne for 1cst actwe mctucn, whereby the functscnel use }f_ '}

i '_ of the hend |e :mprdved (The functicna% spilnt;ices nct fcrm part ofthis study and\q
jwrll nct be drecuseed further) _ e e e

-':'-'_':"Brand (1984), descnbee a dynamlc spllnt as'cne whlch achievas its ‘effect by

o _':'mevement and fcrce It ie a fcrrn cf manipulatacn wﬁﬁm uhIEZee externel!y lmpoeed'.; f

- --_'-The purpcse cf dynamic splmtmg lS"xQ prcvude a l:rmtecl amcunt of ferce ever a_.z-

ro|enged pericd to mﬂuence the syntheeus of new tiesue (Gctdltz 1983} The gca{ 2'.:"17
o8 te keep the ﬂseuee in a ccnstant state. cf mnld tensien sc that cells mulﬁpiy and'ff" -
L .prohfaraj:e in responsa tc the need created byqthe force appiled by the splmt

o _:_;-;'_The apphcatlcn ef ‘fcrce tc the injured hand influences the remcdeiiing cf ccilagen

o and ensures maxlmum recovery ef art:culer glrding and tendcn excursmh, cr tﬂgeth or =

'Based on experlence Mailck (1973), recommended a;{crce cf 0 5 pcunde (eight-_-:__. |

_' - cuncee) when epplymg a dynermc splint ThIS us twc eunces mcre then the amcunt o
*of force recommended by Weeks {1979). Weeks states that the average hand can
 tolerate six ounces of fcrce for up to four haurs. However if the force is less than six

uuncee it can be tclerated for Icnger perlcds Weeks emphasuSee thet excessive L
- force. causee 1schem|a and pam. Therefcre pam eerves as en effechve mdicatcr thet L
| the amcuntcf fcrce used is tcc hlgh . . o
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It was cnly m the 1980’5 hawever, that therap!sts becama more scientﬁic mf:_
datermming huw much faroe shouid be applied to a ﬁnger or hand L

Fess & thps (1937), descnbed an experiment they cﬁan&ubtad ir} '1934 in which they T

.3_: aaseazeq the abihties of 47 themptsts to select rubber band tenslans (the tensscm felt

“in arubber band is equal to the force whlch is applied ta afi fnger) Usmg a standand 5
y set of instructmns, subjec;m wer& asked to select two rubber bmds o tensmn .
adjustment frames, ._whsch would be appropnate for twa m ents ﬁ_ /- r.ib o .f_-ﬁin' .thf:v';
‘case histcnes This enabled t’he rasaarchefs to ascertain how rehaala the iherapist’s
Yy skills, were to select mbber bands with the same tension fram 1w0 dlﬁerant framas -

| : : = Results lndicated that therapists were abze to ldentlfy the cotrect rubber. band tansion, '- |
_andthen replicate that tension i} a second set of nubiskr bands. Experienced hand
B _tharaplsts altered their rubber band tensions accordmg 1o-diagnosis. The overall

R __'.-magmtude Qf fome used ranged from’ 164 tc M They stated that a general S -

o :tiséue Qrawth and oollagen aiignment were begmnmg 1o devaiop arnang hand -

- _ concept of the “safe boundanas" of. the magmtude 0f farce requwed to mﬂuence S |

_ | _-__theraplsts However, further rasearch was nec&éaary to lay down a standard set of__', o

. Dr P W Brand has undertaken extenswe rasearoh on tcssue regeneration In 6rde'r E |
E __ to quantlfy the foroes exerted cn a hand or ﬁnger he. stwes ihax as new collagen is - | o
laid down in new patterns rasp:)newe to a need the nssue should be kept ;in a}'_.;_
oonstant state whlch demonstratas this. shortage of tlssue iength (Brand 1984) The o
”%cells will sense the sho:tage and will make changes to meet this need The bem way o
-t keep the tissue constantly ina state of rmld tension, i‘s to apply a spﬁht (tharefore
. fcrce)tathehand Hestated : e

_ “The’ opt:rﬂum "siaie réquktes Jess tension than most of us usé, but It nesds tb I
- .be maintamed for langer than most of us do" (Brand (‘{984) in Hunter et al e

S '..”'

. .
o



o : Hnwewer ayearlater Dr Brand was morespecrﬁc and rsmmmendeel spl;nting forces}-f{"_._ |
‘ rangmg batwaen 100 and 3009 {Brand 1985), ta keep tha tlssues Il’] a stata nfmrid _'

’ The mast eommonly used scfurcm of force ori a dynamrc sphnt are rubber bands
_-I:f-sptmgs ér a!asﬂc threads (Breger-l_ee & Bﬂford 1991) R

’__": :f_:'_fTha prapertres of rubbsr bands weta studzad extensively by Breger«[.ee and Bufard_- o
e o f___.(1 991), who ccancluded that rubber bands exhnbrt vrsco-alastrc propertles which: may .
P changﬂ rapldly, together with varrablisty and lack of durabrliiy Hysteresrs (the 1nability“_ L

R oban elastic- material to return to its Gilginal 1ength after tenision has been removed)

Co A

R Rubber. bands also suffer from creep (permanent deformatlon under constant icad)__:;"

Is present invall rubber bancls This affécts the fc:rca provided by the rubber ba.nd_' .

when stretched Therefore t’hey can not prowde a oontrcalied repea’fable forde.

: "-_whtch decreases their relrabrhty over a pencd af time

According to Breger~Lee and Buford (1991), springs are more durable have an

o B 'excellent shelf hfe and Qraw&' consrstent and controlled fcrce :
S Elastic threads wera also stué by Breger—Lee and Buford (1 991), wha found that' o

--?r-mey exhibited less creep tha:}j rubber bands although hysteres;s was present toa
o -srmilar degree to that of rﬁnﬁiar bands, A S "

s Br'ége_r-Lée_&.B.uford"(TSQ‘f], réé'drrlméhd fe'ﬁsibn Sﬁringsfor .u's"iair'i 'dynérrii_;":'spii'ﬁting; i

_' -Ho'" TO DETERMINE_THE AMOUNT OFE—FDRCE E)(ERTED BY A

Strickland (1 987), reco\mmended the use of asrmp!a spnng ioaded scale to measure _' =

. :the force generatedwf drubber band and shng cnmbmatron attachad tc an outr!gger :
sp!int It is Emportant that the scale maasures tha force of the rubber band at exact!y o

o e
e .r*_ : _

—

"\\.-'

s =



deeenbed the tollowing method o determine the amount ot'. _'

eee-& WPB {19973, |

e tﬁrtmmed end etthe hehtng lme and was suspended from the eutngger at a 90 B

: ___...”.'_'Ot‘ the ﬁShtng tine atthe polnt Where the cuff was to be attao"ted The weight' B
we‘eremeved end the cutr attached at the point marked on the fishmg hne Thie o
emured that the amoum of foroe exerted on the ﬂnger was the same as that of the-

Mildenberger et at (1 936). and Brand (1 985), advocated the use of toroe[elongaﬂon e

. T teehmc:an for a batch of rubber bands ueed in a olinical settmg [t was prepared as .

en a ﬁnger an appropﬂete en:ze standard brass welght was attached to - "

e angle. The ﬁﬂgﬁ" was then pulled gently into meximum extension andamark

grephe where cenetruetung a splmt. ' This graph e prepared by a therapist or-

foliows welghts rangmg from 1009 ) 5009 were hooked onto the rubber bands one |
at a t;me and the length of the elongation rneasured for eaoh weight i a dynamlc e

splint requrred a certaln amount of force, e.g. 2009, the theraplst aleo measured the :

distanee on the sphnt whtch was available tor eiongatlen bay the. distance was- Scm, S

the graph enabled the therapist to choose a rubber band which was 5cm Iong when o
a force of 2009 was epplied tolt. - - o
However, Brand ('t 984} also recor}' ended that thd tensmn should etill be chc\,ked
with a spdng soale after appllcatien to the hand '

 Other autnors sueh as t"yovai and erght Hewe!t (1 992), a!se proposed a method .
~for determmmg the amount i force exerted on the finger by a splmt Hawng. s
. concluded that friction between the dynarruo components and an outngger or pulley - |
lnﬂuern.ee the emount of force applled to the finger, they described a method ot
“measuring the force supplied by a dynamic component taking friction and other
B variables: _mto.acoount. - They c_letermlned _that a B0 degre_eﬁ angle of p_u!l_usmg..a L
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Haidex gauge was raquu'ed tcs accourm for the effect of frictlon whan usmg brazing
rod a"- g

Thay dasér}bed a modiﬁed Ha!dex ghugs whlch is used to measuret,_ '-

the appl&ar:;l 'F&mauf & sphnt The gauge was modiﬁad by attachmg a guxde pin at L
a 60 degree angie to the psnch frame which cavers, the ‘gauge. The gusde p:n’_-':-_. L5

Y ",_,';"'*"am .@f - sphnt at 860 degree angle (see Fi F"qure 2) When the gauge ls
e P % : v 'aﬂsi. the spring (part of the dynamtc eamponent) i put under tension o
Qm tha& daﬁred fnrce is: achieved the. gauge is ramoved and the dynamic
omiecy _f"m attaahad tothe spnnt beise with the spring st the datermined d fongth. o

: 'g'u:idé ;Siﬁ' eﬁéﬂfe SU"degré'a'angie“"
—— Iaver arm for attachment of spring
e pinchframé

* Figure 2. The modified Haidex gauge

THE OWPHOFILEDYNA_MI_Q SPL._INT ““’

ensunss ihamhe Pavsr arm of the Haidex gauge is alwaysa attachad tc: the dynamnc f' ; -

Thisi is aspimt where the rubber band or spring hes parallel to the forearm altbng the o

: base of the splint An outnggar to redlrect the line of pulf is attached {o the splint
Many of Bunnell's splints,; which he demgned during World War i, ware of the low- .

| | prolee type, in ke&pmg wlth his philosaphy that splints should be. easlly ad;ustable k
and not too bulky (Colditz 1983) ' : -




:_ .ln later yeare splmts were usue.lly made by erthepaed[e teehhmiéﬁe Thesereplints
".__;were eﬂen fanrly lerge and bulky beceuse they me,de use of pie.r*e wire m ach:evg” )

| ':'3 evement ef the ﬂngers

N Wth the advent of low temperature thermeplesttc metenals eccupa’uenal therapists '_
o became mere and more fnvolved in the manufacture of spimie ‘Since it was easler' L

| "'_'-for them to obtajn the cerreet angle of pull uslng a high eutnggef mest des:gne fer . .

. __-"'._dynamic eplints were ofthe hlgh eutrigger type (Mal:ek 1978} Meet dynam;c spimts'_a__g_
- :_:made durmg the 1970 s had, e hlgh preﬁle (COIdltZ, 1983) oyl

'a.-

_Brand (1 985) stresses the rnechamcal adventage of the Iow-prof’ Ie ephnt whim-_
ensures that there is sufﬁcient roem fer a long epnng or feng rubber band Length'
s lmportant because a ruhber band requires sufficlent restmg iength to. penmt
----eifectwe eeﬂen at beth ends of :ts reqmred range Using a low-preﬁle splint, it is

- During tho eerly 1930’3 merepzsts tended to retum to the use of Iow-profle dynamtc L
8 pllnts {( Acoordmg to Goiditz (1 98.5), one ef the reasons: for the change in splint :

| = ?demgﬁ wes that the lew preﬁle splint was Iess bulky and more streamhned lt wesﬁ_ :
- e}se mechameelly seund and cesmeticaily more acceptable to the patlent e

B possible to select a rubber bend or sprmg which Is long eneugh to aliow censtant'":
' tension through along exeursion When a hlgh*preﬂle splmt is used yery often the -

o eutngger is not sufﬁcrently high enough 1o allow-for rubber band excurswn Since
*rubber bands need to bé very short to it the splint, these splints are often only
~ effective when first fitted. A smal Improvement in Jjoint range mekes the ephnts -

- 'useless, because the rubber band is meffectual ever a ehert distance .

| 'Aceerdmg to Coldnz (1 988), ne ef the advantages of the Iew preme spllnt is the eaae )

~with which the ﬁnger Ioop can be correctly pieced on the finger, ensur;ng a 90 o

_ degree angle of pull. Atthe seme time, however, ene ef the disadvantages ef the low B _-
_ 'proﬁle splint is the rap:d loss of the correct angle of puli cnmpared wzth'that ofa high

preﬁle sp!lnt if a]elnt’s mebihty mereases by 10 degrees an outngger BOmm away L




. CTION oven. HEourHlGesn Sl

- '-frem the fmger will need to be ad] ‘asted eeener than an outrigger 150mm ewey from
_ - the frnger it order to maintam e;PO degree engle of pull Lew proﬁle splints need L
o frsquent ad;ustment rsquu'ing reguiar visits to the' therapist Whers th;s is_' =

o preblematfc a splint Wrth a high 9“""'999? may be more: effeetrve.

- _The use ef e tow~prefile dynamrc sphnt, where aﬂ-,e ﬂumgggr e,cts as a pIJHey to :

~ redirect the fine of force, brings additional problems in the form of friction between:'"f

o the trastion unit -and the eutnggera A htereture rsvrew revealed that very !lttl 6

L -__-_-_f-,-eference is. made fo. thre problem Foss & Ph|l|ps (1937)’ stete that friction ay

- ooeur betwsen the surfaces of the traction device and the outrigger which could -

_ ._.underminethestrength stthetrectron devrce Theysuggesttw°methedsofredumnge
. frrcﬁen. the uge of nylon hne or unwaxed dental flnss or the use of puueys e\rer thé o

o '-eutrlgger = ST | T

- These two methods wers aiso bneﬂy described by Coidi‘tz (1933), and Brand (1 ee-z), o

151 the:r descrlptrens ef a lew-proﬁle dynamic splint

Goldrtz (1983), preferred FF monecord strmg for uss es part of the trectlon devnce. '_
asltis strong, non-stretchebie and not susceptible to frayrng She. mentiened that_ o
it slides: across the outrigger easriy, but the pessrble occurrence of friction between -

the- monecerd and the eutrrgger was net discussed

s Brand (1987), advocated the use of a nylen puiley over the eutrrggsr together wrth )
& msnofrlament nylon thread te act as-a tendon. Hewever the pessmility of frietian_'- s

' | beMeen the sutrrgger and the nyion thread which could dscrease the actuel ferce. '

. exerted over the ﬁnger was not drseussed ST

The issue of frlctren between the outngger and the ﬁshiﬂg line ef a Iow proﬁls-
. dynamie splrnt was enly mentroned in the Iiterature ln ihe 1980’5. Hewever the__ .




. preb!em recewed more ettention in fiteraturs pubnshee in the 1990 s (eg Bell-Kretoski_ o

L -_et el g eem. and Gyeval and anht Hewell (1992})

- 'Bel!-l(roteski etal (1990), sta'ce that externai dreg (fnctlen) IS present whenthe nylon'_ =

 thread moves arourid an eulﬁgger. | _The friction can cause a nylon thread to move

E -Ilke a ratchet w!th SlipS and etarts This results in addlt:oﬁal unwanted force over ’the -

" finger Specaf'cally the use ef an outngger made of fhermoplasﬂc materia} was o

eendemned whilst the use of a free and fnehenless bar or e wheel puliey aveilable-;‘j_%_'_

: _-__in prefabricated ephnt packages wee suggeeted

: -TO vehdate $pring ferces applled i dynarmc outrigger spllnﬁng, Gyovat and Wright o

Hewe!l (1 992) found that whenever an outngger of pulley was added te a smulated': . -
splint, addmenal force had to be epphed and a longer sprlng Iength was required L

 ltis beheved that fric:t:on between the dynamic cemponent {trectlen dewee) and the-

o ) eutrigger wae the me]er factor reeponslbie for reduemg the ferce preduced by the._'__
o eprmgs. For this- reason it is suggested that theramsts shoulcl not use premeeeured__ -
springs or sPIinte wuheut measuring the emeunf of force exerted on the finger‘ insitu

R (en the petrent'e hahd m a ctimcel department) as the manufecturere of the spnngs o
. do not take into eensndereuon the effect of frlction between the eutrlgger encl ﬁshmg L
. 'hne when the sprmgs are gremeasured SR a

o _As sufflcient proef of frlctaen between the dynemlc umt and the outngger mﬁuenemg' n

~ the amount of force exerted on a ﬁnger was found & method of meaeurmg the

amount of force ueing a modlfled He!dex gau,ge was suggested by Gyoval and erght -
Heweil (1992) This takes mto aecaunt fac:tors such as fﬂCﬂOn, length and contour
of the splmt angle of the eutrigger, size and dwectien of pull of the ﬁnger e!ung and -
 the petlent’e method of appllcatlon of the shng | | |

It is surprleing the.t the poseible occurrenoe ef fricﬂon between the Outl‘l gger and the'_f_ _
traction unit recewed litﬂe mentlen inthe. Ilterature ee one of the major findings of this -
_ study was that friction between the fishmg Ime and the eutrlgger p[ey ; e_mejor rele' "




: -' __: m dscreasing the fcrca exe;ted on a ﬂnger by a léw pmfile dynamac ﬁnger extens:an-z_" :
| - | 'sp!in’t F‘urthefmnre, this stucly ha.s investiga:ted methods of decreas!ng this fnctianj'
i o usmg materials which ara eonnammal and easuy abtainable S :

o Bauzaud and Alliau (1987,) described a custom made spllnt manufactured fram

f :ﬂuerrrmplaﬁc ma;ariat usmg a cajibrated spiral sprmg mstead ofa rubber band to"-‘ N
I ':'*”‘suppiy the force A selection of colour coded springs rangm; from 50 to 20009 was
o devalcped ‘When & spring is stretched by somrn, & certain ma.gmtude of farca s
| " _"}f-'-'_:-_."exerted on a ﬁnger ‘As sach colour represents a daﬁerent forca magmtude ihe
et 3_therapist can seiect the most appropriate spnng for the patient R

'_These sprmgs tested by Rnberson et al (1938), wera repnrted as providmg a"_ .

o _oonsistant and cantmlled force, and were durable and gradable

The gauged sprmgs are part of a unwersa[ system conmstmg of adjustable parts
avallable in kit form. Thas Kit enables a therapist to coristruct a splmt consisting of a -

'_splmt base a tractson unit (made up. of @ spring and tractlcn wlre) and a pui!ey over o

‘which the: tractinn \mre will run The splint is of the Iow-proﬂle type and IS easﬂy .
- edaptable and oosmetlcauy aeceptab!e However, one Qf the greatast drawbacks |s_'_ o
" the hngh cost of the oornponents | - | = e

- May and Slffverskiold (1989), descnbed a new power swrce in dynamic sp!inting, _' ._ '_
- namely awatch spnnl with a torsional (wound up) demgn Theu* sgalint consisted of
a Splint base rnada from thermoplastic material and 8 spring whuc’n owered a spcml' -

- on to which a nyion l:ne was wound The unit was buﬂt mto a br hmIsing unrt '-
' whlch chppecl on to the end of arl outrtgger A cuﬁ was attached a’f the end of the i

'nylon cord and fl'tted on ta t.he ﬂnger The torsnonal desngn did away \mth the need -




| / .' '_‘:i'for a leng rubber band er a hlgh eutngger ae the force of the spnng was ceﬂed -
o __.;:._;ereund the epeel Therefore. _there wes ne need for tha eutngger to be very hzgh:._{._-_ B

The use of dynarmc splints i the treatment of many hand condftione is wndely_,___

m_-._.'mended One only neetis to refer to the deﬁnrtfve werk "Rehabal:tataen of the--ﬁ"’.'

nHend" (eds* Hunter et al, 1984), in whlch hundreds of. eondatiens are dtst:ussed te _. -
S obteinan idea of the extensive use of dvnamic Spﬁﬂﬁﬂg e the apphcatlon of f°"°95-: =
" ‘tothe hand). Unfortunately, not enough hes been written about the consequences -
= of meerrectly applied forces. Therep;ste must be made aware of these and learn to' -
. quéstion whathey are doing. In a chapter by Dr P W Brand; "The forces of dynamic -

. '_Spllntfng ten questions before applying a dynamrc splint o the hand?, (Hunter et a, |
B 1984), theraplsts and surgeons are. cauttoned io conefder the effect ef the epphcatien

g '_ '_ of a sphnt cerefully in seme instances a splint may do more harm than good The -

_ | hterature descﬂbee a number of dynemic spiints but mest are ,Ltoo expenewe - |

: ' Therefore hiast clinloians stilt rely on tubber bande to provide the forca requ‘ired in L
Coa dynamic spknt. even though they have preved to be meenS|stent and unreheble B

__'A number of euthers, ooneerned that therapiste do not measure the forces they eppty ) E

to the. hand when censtructmg a dynamic splmt have prOpesee dlfferent ways of o
- determining -how 'much ierce is necessary 1o lnﬂuence collagen remedellmg
~ Furthermore, methods have been proposed to measure the force applied by the

- splint, but they de not appear to be w:de!y used m the clinical ﬁeid (Brend 1985 3
_FGSS and F‘hllips 1987) | C A _ :

B R A



CHAPTEH III
STUBY 1

 Thefirst study was to determma whether the theraptst‘s intultive feelmg of thetension
. ofastretohed rubberband ofa Iow proﬂle dersal ciynamlc fmger extension spﬁnt was

o 'f'oonstant and reprbducxble

%

To determune the welght that ¢ causes the tens:on in a stretched rubber band
tc “fee{ rlght" (l e have the aorrect tensron) o : -

N o '2-‘.- To measure the |ength csf the stretched rubber band

. --NULL HYP@THESIS

' The amount of force needed to provlde the tens:on which “feels rtght" 'an tha tractron'- o

o unlt ofthe spltnt cannnt be identuf‘ed

e MATERIAL R | o
S A dorsal dynarmc PIP extension splint conmshng of the fotiowmg R
R adorsal splint base. made from athermoplastic material extending from-- R

 two thirds of the forearm to just prox{mal to the PIP joirts of the ﬂngers L

S - ._The wrlst was |rnmobtl|sed in 30 degreas dorsmexmn, R

o 1 2 a contoured outngger mads from a2, Smm copper coatéd welding rod L

__ o (avatlabla from Afrox) with thermoptastlc stoppers and S _

. 1 3 a tractmn umt made ffom & rubber band (Ftephca rubber bands Stze i
- 8y supplied by Waltons Stat{onery Co (Pty) Ltd), a SOGmm pteae of -

| -'_-.__nylon ﬁshnng (lne wlth a break:ng strength ofs 6 kitograms knotted to L




: | Outngger

i Fishlng Ime

. : Splmt base

frm a“iopmomm inlengtlyand a leather finger cuf. (Seo Figired).

o _:Thermep!aetrc steppers

| Finger GUff
 Valoro stiap - '

. __.';Hubber bands '

. Velero strap - -

U

 Figure . 'T_h'é- .ddr,sa!_ﬁrearﬂfﬁ fnger ex.t.en.s.fbn splint .

o o _:A !aberatery etand with an adjustable chuck clamp | _ e
SR N - Laboratory weights rangmg from 1009 to 5009 with heeks to attach o
B . them to the ﬁnger c‘i‘ﬁ - -

| MEASURING DEVICE

: e The fingers of the researcher were used te measure the tensron of the'- :

_ rubber bands o - . L
2 A standard plastrc ruier eallbrated in mtlllmetres was ueed te measure' o
B the Iength of the etretched rubber bands. - o

S MEI'HOD N _ . o R
. _' The spllnt was eiam ped herazontaiiy to the Iaboratory starid A rubber band randomiy | o
 selected: frem a bex of bande in use'in the clihical department was aatached tothe

sphnt A successxon of five weights ranging from 1009 1o 5009 were heeked onto, |
- the ﬂnger cuff by the researcher rn such a way that the ﬁshlng llne pase‘ed ever the' =
.outrrgﬂer and the rubber: band was stretched ‘The tenefen of the rubber band was ' -

felt by the researcher and wh’en |t "felt rrght" the weight produclng the cerrect tension '

. : .: :. 24 - .. — —- Chapgerg



Was reonrded and 'tha [ength (:n mm) of the stretched rubber band was measured:f_ .

~and recorded, Thss was repeated ten times bl’l eaeh rubber band usmg each wenght N,

R 1w|oe (1009. 2dog, 3009, 4009 and suog) T P

_The resuits can be seen in Table 1 When the tensson feft rtght a mar k (x) was mad%-‘- L

R 'TA‘Bu-:i

junder the' column "felt rlght“ -and, 19 ierlgth crf the stratched rubber band was -
'_._-;-measured and raccrded BT SR S R

RUBB’ER BAND LENGTH (in mm) WHEN THE TENSION FELT RIGHT

Hubber band 1

1st Measurement e

el

8 Rubber band 2

Weight

_ _.Felt righ_t. .

Welght

Length

;Joag_,ff7

Length

Fe_ltnght
__1009__:

. 300g

ag |

I _400g

IR 1.8_0rﬁm

“aw0g |

| 175mm

soog |

| s00g- |

2nd Measurement_f 3

3 mog'_. T

“ao0g |

800

| 1eBmm |

| 1somm |

5000

DISCUSSION B _ _ _ o o _ _
The above table shows the rasults for two rubber bands _l_u as ut socn became B -
apparent that there was a marked researcher blas dunng this frst study The

. Chapter-&" _. -






CHAPTER W

uTUDY 2A AND ZB

| F Since study one was fiot ob;ective it was rep!aced by a second stuc!y which__
""-‘-_'_;__attempted to be lesssub]ectwe R SRR B a '

-<_?.

At To determnne whether the researcher cculd cons:stenﬂy ldentify the same tensnon in

a vanety of rubber bands WhICh had varmus weights aﬁached to them (A research

-'assistant was used to ehminate subJBOﬁVﬁY)

B "MATERIAL

1, Awooden box, measurmg aonmm X SOOmm x 130&mm with two short, square o
| sides and three iong, rectangular smies (see Flgura 4, 1)

Figure 4.1. The wooden box used in stidy 2A




o 'slda of tha bnx was ad;aoent to the side wlth the hnles {sae thure a1y
L Five aumgg-ars made from 2 Bmm coppar t‘oaiad weldmg rods and (eomoured
o '-:_':_'” thg' . |

R :difscﬂy abO_ each haie Small thermopiastlc stoppprs were aiso attaehed to.
‘.‘lhﬂ Wtrrggers o mamtain tha correut ailgnment_;ﬂ tha tracﬁoﬁ umts (see =
.--F‘gureat}.e)” S | y Ct

_agna mannnr as the 0utr1§gers used ﬁn dorsal _d_ THHC sp!ints, were

¢hed to the s;de With the holes in sueh a way ﬁhat\hé | autrim::,ars were

a _-Ff‘gara_'f#'.é- ‘__Ouﬁfggek_and;tf&aﬁén unitfrom above | '*f' o

.-,'i_i'.

F“ve tract:on units, each ccmsisﬁng af a rubber band (Haphca, size 32) and a
o 'GOOmm plece of ﬂshing Ime with a b?eakage strength of. 3 kg, knotted to -
~ form a 140mm Ioop, were attache-:l to the box, 25cm frnm each hule (sse e

‘.

: Figure 43) - - 1

- e

N i G i PR . c- '1.3. )



gause permanant damage to skm and otHer structures), itwas decided fo csmnt _' -
-thé 4009 and 5009 weights o

1EA _wa 'DEVICE
-AS'deshribad in Chapter .

if;-__’?mgLoD | o | e
o The box with tne ﬁve slmulated dynamic spiints was piaced on & table in such a way"
i o rthat the researchar was unable 10 See tha open sida. o |
o The tractnon units were. threaded through the ho!es so that the fishmg line loops. -
passed aver the outriggers. L R o

An assistant randomly attached different sanclbags to each f:shing line ioop w;thout :
the researaher %eing whlch wezght was attached% which unit (see Fi F—“gure 4 4)

-mﬁarad and aﬂShing clip attached to each sandbag Sinea Brand (1987), n
'ﬂnly mmmmended the use of forces below 800g (forces higher than 300g can L



= : F!’gure 44 _ $aﬁdbags attached to
iraaﬂan umts

: _ge attensmn ef aach traction unut depended on the weight of ahe sandL

| o -._m_r@samehsr then felt each tract:on unit and tned to determlne which “elt right"_

.'3-:-;i-(seaFigure45) s

S

Figure 4.5, The researcher feeling the amount of tension -~




S An attempt was made fo determine (by guessing) which rubber bands were equa! in_; :'

e . -_tsnsian as the assistant atways ensuréd that thera were at }Baat Md"‘ Sandbags af.::

e 1dent|c=al walght attaci';ad tu ﬁxe"ﬂve ﬁshlng !ines The asﬂstant facordaq the Weight :

: .._.__-for each tracimn unit A responsa was mrrect whem ,ﬂ-.g researcher Qomﬂy___

: _. B -_._identified tha Welght of tha sand bag on the tractmn unit Few correct rﬁspunsas fol. -

_ E .each tractmn unit were recarded Even with the naked eeye it: was appa.-em that_
o rubher band tension an tha dtﬁerant tractlon umts were ‘,gry dlﬁerent aﬁhoug h the‘:

- same weight was attached to tharn Thns was puss:bly due tothe dlfferani.e in Iength, /

ﬂ'tickness and width of tha differant rubber bands whieh al’thaugh frorn the sanm
L batch, did not hasm umform propertias Therefare the rubber bands were mpiawd
IR _wuth ones whnch were consadered to be mare equat in langth th:cknass and width

o (frcm tha same batch) and the expenmant was repeated [T
ESUL,TS B A L S
. It was sﬁli imposs;ble ta consistees Iy identify tha traction units Wthh ha.d equat
L wafghts attached to them, in spite of the fubber bands bemg more equai in langth
S thickness and \mdth The results of this study can be seen in Tabie 2, ln avery irial

| _the welght wi'nch was guessad correct]y was marked with a cross R

B A —— e R



| TABLE2

NUMBER OF GORHECT L:UESSES OF" TENSiON FOR EAGH THIAL IN STUDY 2A

[ :T.r’i'al_

(g‘racﬁon Un:t

i 2

|3

"-..,T_otai: 1
| -correct |

%

1

| '1.60_‘ _'

| Correct.

| 200

100

“Toomest

%0

[ao o0

200 |

| 200 |

200

- 200

100 -

| Correct

o Welght in g .

300

300 |

300

20 |

| Weighting ~

BRT

1 300 |

100

200 | .

| '."Correct B

20 |

)

200 |

' Carrect

| 200

200

260

| ”':.Welght in g'._ o

'. 100 ._:

300 |

200 .

200

j oo}

_ Correct

- :20

100

Weight in 9.
”Correct '

| 800t

100

500 |

| Weight in 9..-_' N

| 200

200

800

300

| Correct P
Welght It g__

ﬁaoo_.

800

100 |

P

G00 | -

40 |

10

' 00rrect ‘ 

20 |

' Total correct (out of 20}

UMMABx OF ngs 1.'1'_5

40 | |

800 g was correctly |¢;[entified in 6 out of a- poss:ble 19 lnstances [31 5%), 2009
weights correctly idenn‘fied in 2 out of a poss:ble 18 mstancas (4 1%), 100g welghts
were never correctly )dtentlﬁed

Gt



. Dustothe opinlon of Brar (1937); who redomme

- mscussmN

' 1 009 and 3009, th"e 4009 and 506’9 forces 3 ad in the first study, were omftted ln o

| ._._thxs study cmly welghts of 1’:109 2009 and 3 g only, were used. As there were fiva.j_f_' )
o ) traction umts4 mcere than ona iderrticai wea -twas used m each ‘tﬂa! Therefora it -.:'_-' o

. 3 i_r'was alsn possible to detennme whether tht?’
when two. traction umts had the same
| -"----'.weights} S

' -'ount of tenatdh (and therefors equai_'ﬁli._*;:_j

o B As can be %een from Table 2, the numberférf correct guesses in each trial was hmlted

in all but one fnal nniy 20% (115) was g essed carrectly Tt is mpoﬂant ta note that-.-__ : '-

~ one300g weight was negtly afvays co sotly identifisd In'each trial, butitis apparent. -

o that the resaarcher could not identify ]’ actlan umts mth ldentncal walghts attachad ini ) o

e the same tral. In other words, when there was more than one tractwn unit W"fh 3009?
. .._only one tractuczn umt was mnsiste tly correctly Identifled | IR

o Sincs ths same tension on equal t actmn umts could not be Mentiﬁed the aim of the;":-_ -

N study was hot being met. This hs 'é an important practiual imphca:tlan since it meant_ o
- that it cou!d never be asoertaln d that the oorrect ammnt of tens;on Was applled to
- ﬂnger when & dynamic sphnt wes ﬁtted | ' T

vl

TUQY 2

The method usad in Study 2A
 300g were_ hung _ontp__the f_i_\ge
* elongation was ri}éasurgd”"iﬁsteé

changad sn that ﬁve equgl weights (sandbags) of' |
fferent traction units, The amount of rubber band_ -
g af the anmunt of tenslon S

Jl_;_

- The aim of this study was 'to..'&d{::lmlne whather there was a dlffarenca in Iength of _' B
~ stretched rubber bands with &q welghts of 3009 attached tt‘a tham e

researcher was able to correctly guess g



- 'Tha asms’cant hung equaJ sandbags alf welghing 3009, onto aach tractlon unlt Thef_';'_”

_ | : resaarcher trled to datermine whether the tension of all fiva of tha rubbsar bands felt
S tha same Wth equal wenghts, usmg rubber bands wh:ch were apparently sumilar, -
S the. fwe diﬁerent tractlon units dzd not undergo the same amount of stretching it was_’ _

'_ :--'-__dac:dad to measure the amount of elonga'non whtch each traction unit underwent
_’-__when a walght nf 300g was attached to |t and uompare these lengths |

: '_ The fcllowmg praoadure was followed T
L - “five rubber bands, simnar in Iangti'l, thic:imess and width \l(ara a*"yx : ‘ff-to _thé."-
S :frshmg ima Ioops as described in Study 2A page 29 ancl ' % S
2 a SOOg weight was hung onto each tractmn unit- and aliowsd ta elongate for-
- 30seconds. Thelength of each stretched rubber band was measured in mm,
- ] ﬁsmg a standard ruler, between the p!ace whera it was attached to the splint-'. _f
' and the fishing fine loop (see Figure 4.6); o :
8 th:s was rEpeated ten times for each rubber” band

'- Figure 4.6. Measurement of _srret\f_:h:e'd.rupbér band -




| o

/h

. 10,81mm with a staridard devistion of 1,11, This meant that the length of the fwe-__”f f
N .stretched rubber bands dafferag even thau.h equal weights were attached ta them o

o '__":MEAN LENGTH(mm) OF sTRETcHEa RUI:BBEF{ BANDS WITH aong ON EACH

 Rubber bgnd

"*:1?52

5 1

| Mean length(mm;

999

1125

1 :"j_._g;g-,'

066

o |

| oea T

979

101

2, 37

Cfsp
Haﬁgé E

9 9?-41 30

{1*;40..'{_5;3;;

ettt |

9 90-1’3 41

&40—1265

L1

{10 31 mm

340 138D

_ff}gﬁgwﬁmmi o | ' S
o ._ The statistician réported that the standard dEViatiOI'lS for the ﬁrst four "Ubbe" bandsf_

- were wsthin acteptable limits, The fifth rutaber band had a standard demation of 2,67
which is én indncation of the vanety of measurements obtained wnth the same waight _' '
When the average of the five mean lengths was caloulated, It was found to be.

i

~ bands had the same intal sta
o 'com_p.ara.d to ea_ch cher, T

. Hcawevar. it was folt that there were stlfl factors that had not been sufnczently: B
L “_cantrolled whlch could have influenced the above study, such aswhetherthe rubber

o _bands were really equal in length, thickness and w;dth or whiether all five rubber
Aing length. If these were not equal, they 'cbul_d‘-’not be

~Graperd






Sinoe fnctron over the putngger appearad to be a major contnbutmg factor ta tha
o -_-_funaqual stratching of the rubber bands when aqual welghts were atfached to them,
L -’Study 3 was demgned to datermlne whether this waa trua or not ‘ '

tﬁ”..a @ W

- .'To determmei e [ T RN ST
T } . whether thare is frlotiun between the fishlng hna and the outrlgger and
2 f whether fnchan changes the amaunt of force axarted on tha ﬁngsr

._:'NULL HYPO'__'_'HES s_

CHAPTER v R
swmr s

i

Thare IS no friction betwean the f shang llne and the outngger of tha splmt. 3

N 'MATERIAL

| 1 Three dorsal dynamnc PlP extensmn spllnts as descnbad in Ghaptar ill (paga.

" 'Three laboratory stands, as dascrlbed in Chaptar IH (page 24)

 Three 300g laboratoryweights S A ‘- E
o -'_Thrae 300mm lengths ofnyton f:shmg ime knotted to form three 1 40mm ioups B "
Thlrly Rephca rubber bands size 32 B ' -

- Te obtam rubber bands wh;ch closely resembled each other wnth regards to thelr -
'.elastamty, 30 rubber bands wera salacted in ten sets of three. in the followmg rnanner. o

o Three rubber bands were selectodt from a batch and hung on a honzontal rod, (part

of the %aboratory stand) Standard Iaboratory weights of 3009 were hung onta each -

N band The bands ware allowed to stretch t‘or 30 saconds and were then meap* tred -
o (Flgura 5, ‘l) | " - - g - -




R

' Figure 5.1. Measurement of rubber band to group together bands of similar length,

By a process of elimination, thres rubber bands which were similar in fength (within

s Smm) when stratched by a SOOg weight were grouped together to form a set. This'_:
| _precess was repeated to obtain ten d;fferant sets, Each set was k{apt in a separate% :
-envelope to ensure that the sets were not mnced The Iengths of the sets of rubber;_ N

”bands vaned behveen QOmm and 120mm .

: '?;M_aa_,s_um_a,ngvncg

: A cammercnally avallabla vernuer cahper wh:ch measures up to a maximum nf 150mm »

. MEI'H OD - _ . _ . .
| Thrae spllnts were clamped honzonta}!y to three !aboratory stands. Using the first set"
o of rubber bands each band was attachad to af‘shmg line loop to form atractuon umt .




“ -“':i; "_-Each umt was then attached to ona af the splints In order tc: abtam acxmmrable
. _-_-_-maasuremen’es, m’n rubber band af a set had ta be markﬂgi at the f distaree
L _._-'_'fmmits aﬂachnwnwo ‘the spi%nt Thrs was dana m the foﬂowmg 1er: & stand

S :'-band of a sst

- The process of markmg each rubber band wafs repeated for all ten tractton units__. ';-:.
;mmediately bafore each expenment was carned ceut Dusito thefact tha’t the rubber .

. -pands werg actly equa} m length the distances from the attachmeats for the -
D C‘I‘erentsets VaZd between QOmm and 'iQOmm but they WBra equai for eac:h rubtaer':'__"'_'
bandjn the sama set B I AR S e e




A
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T 'enables the measurament af the amaunt of frictlcn present _gf_o_[_ the c-utngger

< .

Friction pez” ©

~ The welght (3009) was hoaked on to tha fshmg hne loap, the ﬂshlng Ime passed over "
- _. the autrigger and the welght pulled down by the researcher until the rubber band =
'tuuched the outrigger The rubber band was then aﬂowed to s{owfy retum to its o

ong:nal Ien

'_ ‘h (saa F[gure 5 5 and Flgure 5. 8)

- ‘f lS lmportant to nate that no fo: ce was exerted on the rubber band hy the @ -5 :
T researcher as this was supposed to simulate the srtuatton v'here a patibnt l&ﬁﬁed o
U -W'th ﬁ Splmt and does not ﬂax thﬁ f‘nger agamst the pull of the traction umt The :
S - rybber band is alldwed to exert an extendlng force onthe: fnger "riction type 1

L _..._-_:_5\:]_..

: 41 - B Chapters



|- Figure 5. The'Wweightis pulled déwn unti'the rubber bar touches the outigger
o

B .

SR E

5

Ton

L

Y . C . e . ow

e
]




o .This simulatéd tha candltion when 2 patient actxvely fiewes the ﬁnger a'

. .:'of the trat.:tion unit. Oh ralaxaticm, tha rubbar band wifl tend to revert%m ais ongh'zal
_f'f'state and tﬁga ﬁngar will ba puiled ﬁtraighter Fﬂcﬁon typa 2 anabled the

S -.Frl |o

"j 2 measurement of tﬁ’e amount of friction prasent gﬁ the cutrigger

B . _'-_For contral purposes, it was naoessary w compare the amctunt f;)f stratchmg af ma;.-_'_=e-
o rubber band En smuaﬂans where fnctran was present, to stretchhb caf rubbsr bande
" where there was no friction To obtain a sltution where there was no friction, fne___’l

-~ splint," 88 turned. upside down and the welght hoaked onto-the fishing. line |rmp
o _.'wnhcmt the fashing Hne pass'lng over the outrigger In other words the tractran unit.._- L
o .hung verucally (sea Figure 5 ?) Ly T

Figure 5.7, No friction prosent R
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=y '_TABLE . T -
. TYPESOF FHICTiON TESTED N STUDY 3

- Fnctton type a therefore, measured true tengt'nening ef a rubber bancl when awelght
o 'was hung a:mto it, 'the presgnee fol’fct[on .. : Coa : __ - .. e
o See Table 4 fer a summary of the three dtﬂereni typee ef frlctien 3

'TVP.B_.-,.. T B Frictlon _

. RS L Befere the eutrigger |
o2 . |Aterie outrigger |

o 3 S Ne frlctlon SR

. .‘.?.' ol

R After the set tength ef the mbber bands hed been marked thie !ength called the-
~ starting length of each rubber band, was recorded. Oné of the splints was selectsd”
andtumed upside dewn on its stand. This splint (named o), was: used o measure
 the ameunt of rubber band etreteh;,rﬂg without the presence of friction (type 3 frlctten) o :
_ -Anether ephnt (named A), was eeTected and used to meaeure type 1 fnct:en (frlctien f _
o before the outrigger) “The remaming eplint (named B) was used to measure type 2.
: frictlen (fnctlen after the eutngger) Three standard 3009 welghte were hung ente'_'

. -_each of the trac:tzen units in the methed descnbed abeve |

| The stretched |engths of each rubber behd were measured and recerded ln' "

mllllmetres ueing a vermer cehper from the attechment ttothe prevreusly marked _' :

' point. Al weights were removed, the rubber bands wile allowed 1o Teturn to their
. original iengths and the welghts were re-attached ta the same traction units, using the_ -
:same methed for each one. The amount of lengthenmg was measured and recor‘ded i -:_ :
. 3I'agam This was repeated once more. Tho three measurements wers iater used to. -
' calrulate a mean value for sach type of friction. After the three measurements for the "
R three dtfferent typee of fnctren had been eempteted the spllnts were ehanged areund'-'
i ereer to measure a dl‘ferent type of fI'IC‘I:lOI'I 'fhis wae dene to eliminate any bxae‘f_. o




e - was useci for friction

" _'_'rnaasuremenis for eég __

o which may have baen prasent becauseiof the use csf three diﬁarent Spiints Splint A
| | ﬁsﬁz spiint B i"or fnctmn type 3 arzd spiint c for ‘frictian type i
Thereaﬁer “the “s&m: " roeedura a8 described above was: repeated Thrge“:_: I_
f the\’three cicfierent types of friction were cibtamed arid:_"- j'_':_‘"-

| - ﬁﬁ%fdﬁd Alter ttits Waé eompleteci the splmts were changed afeund ance more, io;_'ﬁ; . |
 ensure that aach spiint wes used 16 rneasure all three different typas af f,richan This o
L _"--_":time sg::lint A was used far fnction type 8 Splint B le' frictlan type 1 and sphnt C far
R '_:."frIOtIOﬁ ‘Wpe 2 o RN oo

smame 5 ora summaryonhe use of each spint in each el

REE SF'LINTS Us&a To MEASUHE EACH TYPE OF F‘FiiCTION

BT == __i= e s 2
Il : _Trialz. BT B Sp"nt A B Spi;mﬂ | sF“l‘lt 6

| fictiontype1 | frictiontype2 _.-.;-f_r:ci_;wn_types
| ictiontyped | frictiontypet | ftActiontype2 -
T friction typez |- 'frictioii iype .'3 4 '_fﬁdinn.:typ'é-fi'_" N

LA

o The above was carried aut with the three rubbar bands in set number t. The above o

- procedure was tben duplu.ated with the remaining nine sets of rubber bands. Atotal

B of 270 measurements were obtained 30 rubber bands were measured threa tirﬁes .
' '-each for three ”Hifferant types -of friction (so X3 x 3 2?0) | n

| RESULT
o In order tn determme whether or not there were any significant difierances between .
., the threa types of ’frlc'tmn, a 3x 3 Latin square repea:teci ten tlmes was used This "

) method alsa elm*inated possrbie differences Bsa result of errors of abservation o

| 'The resuits of the analysus bf vananca done ona B x 8 Latin square basis, caﬁ be_ '-
seeninTablsS j" o S e SRR




o -,-Frletion
_-Cnrmnon o ee 135?.9145 %3957 e
".'-arrors v O T

¥ > VMSB =) a 24 and estumatas the stanaard deviat;gs

Sum of Maan
squares squara

74014,217

26028,439. 2064079

\ a

o "rhe calculated Fovalie Was h;ghly signiﬁcant atap=s, 0001 fevel, Thls indicated that
T _thera were s;gmﬁcant dlﬁerances between the three types ot fnction -

o typas of fnct(an typs 1 ar 2 (fricﬁan befc:re or fnction aﬁer the cutrigger) exerted the

i I

: : mo@t ffiction. {T ypes friction was used as a control and did not exert any fnot[on at
el lt was, however usad in caleulatmns) - S

Ta compara the dlfferent types of fnction, the mean values of the stratched rubber

N _:' Slnce ths analy&us af Var‘ ance had determined that there were s:gniﬁcant diﬁerences
3 Jaetwaan tha types of fneuon and mat pbsslpla drfferenaes WhICh c:c:uld t-ave baen
o ascribed to errors m nbservation had been eilmlnated it was subsequently poss;ble
' to Gampare the. two typas of fnctxon Thls Was done to determine which, of the two

. “bands for each af the three d;ﬁerent types of fnction ware ca[culateﬂ and ara seen -



. Tm.s g e
| »s "?!;EANB cn= ALL THE mcmu T‘YPES

1?8 58
157 49

dﬂferenoa between tha méan va!ues was calbuiated usmg fhs pasred '
st It was fﬂund ﬁhat ﬂ"le drffaramc;e beMeen type ancl type 2 was tha mast
nt. (‘-}ea Table e) . Tl S et

e _'__-Pairead Hests were done on tha dlﬁeren’t cambinahans oﬁ the mrae types cf frictian
L Tha tvvafues ara also seen an Table 8 ' ' - '

}_-:: a Acgo;cﬁng to Bonferrom (Negsr and Wassermann, 1974), the P-va!ue shouid be
. cofrected for the number of companscns made. “The frore comparisons present; the
e smaller tha P-valua should be. In thls casa. thera were three compaﬂsons

o PAIHED compAmsoNs OF THREE METHODS 0 DETEHM!NE FH!CTION 3

D!ffe”rence i
(af means) |

_evst | . 43z | o87l # <00001*  H

_3vsi 213 | 147t ] <0,000f PR
b ews | a9 | Cqaee | <oooo1 * 1
| -:,_4*P="<00157 e e o

) --C‘Qmpaﬂson : _T—valu.e - - P"Vﬂlua - '.

.——.-a'
——

o __The calculated P-vatue was 0,0167 © 1'-‘5 div;ded by 3=0 0157) Therefare,
B P-value less than 0, 0167 was sxgmru.ant at a 5% level of sugmﬂcar%a

.1".']

a




" : 'The null hypomasis was themfore rejectad Frictian was présent baiwaen the ﬂsmng'_:'_.__" :.::._':_- j:
'.__--_ltine amith ’outriggaer afa,sp.mt : - il R S

L _:-IZ?:'_Study 3 \mas parmrmed paying graat attanticm tq, ﬁétail anh rubber band in a set )

- o carefully rsc%rdad and the sarf B digtances from tha attachment onithe rubber bandsf
co wera a!ways aompared with each ather All rubbar bands were tq%d far ali thres dif»‘ L

ferent types of friatian ti'lsrﬁfore the pcssibllity of rubber bands influancing the" L
o nutcoma of tha study was exeludad | : R

" This study clear{y imdicated that fricﬂan of tm,at fshnng hna nver the outngger plays a"-"'

s significant role in detetmining how much folce is exerted on a ﬁnger by the Spllﬂt-- =
et -

. .This was also found by Gycval and Wrighty:}:wdl in 1992

S

'!n order tc manufacture a splmt which would anal;»le a B oist' t‘o' mfeasuré 'as“

o accurately as passibie the amnunt of force exarted cm a ﬂhgars the materlals used

 needed to be testad to datarmine whlch disp!ayad the ieast amount af frlctiun This‘." |
'_wasundertakenlnStHdv4 LR A

“Chapter5

atohed a.a almsely as possibls, tha starﬁng length of each yubber band was_’. -



' 'CHAPTER vn |

| STUDY 4

E _Once ltwas detarmmed that frictlon was de:'" :'ltely prssent amund the ouﬂigger of tha- &

- splint, the next step was to detsrmine whether the uise of different meterials oouid._.;_?-’i
B "._dar;rease the amnu l’lt Qf frlcl:ion between the autrigger and the traction un[t . ::.---.:_.'{.

T Two diffarent types of ma:terials wera chasen a Teﬂon covermg fcr tha autriggar and' ;'_
=._._'_polyester sew;ng thre' ta repiaea tha nyion f;shzng ime Tha pﬁlyester sewn ng;

o thread was used to tmltat.'__ unwaxed dental floss mentioneci iri the litaraiure (Fess.
~and Philips 1987) Sirice. polyester sewing thread ¢an be obtained mote eas;ty than' -

| | 'unwaxed dental ﬂoss m an oooupational therapy section thls was n‘éed in Study 4, | .

R . .. AM'S— . : : . ‘ . s_ s . LI .. . &\ ’» - ._0 ] . - .
1. _' " To determine whethar covermg the outriggar With Tef!on raduces tha amountﬂ |
| _bffrictinn,gﬁd e N o
2 to determme whether palyester sew:ng thread causss iess fnctlon caver the .
- 'outngger than nyion ﬁshlng line, N ‘ |

1 -. ) -___-There is no dlfferenca in the arnount of frlction caused by an nutnggar;'- |

:cavered with TMOI"I and ane w:thout Teﬂon | P |

w2 There is.no difference in the amount of friction causeci by nylon f‘shmg l:ne
N and po!Yester sewang thread o _ o




e
KL

Tl Twa s:milar tinrsal dynam!c PIP extenston s;:iinm as ;:lescribad in Ohaptar mo

R o .;mtewals (appmximateiy 1 Ornm apart) tc: ac’t as stoppers whlch prevented the_ 5
S -_;ifshing lie o thread ﬁ'am shppmg aff the autrfgger (see F;gxre B whic""

R : _._'-j..f’,,iliustraxesasplint which was used chnlcally The 1hermnplastic stoppers were_.
""j’used to corrantly align 'the ﬁshing lane} L

- _-'{page 23}, wuth autriggers shaped m faﬂow the. oontaur of the P!P }omts. Srnali; ik
- '=_piaces of tharmup!astlc matanal were aﬁached o tha nutrigger at-regular

- ThIS ttme, however, since. four dlffjrent combinations were tc be tested ten :
 sais of fccur rubber hands wera se}acfted (glviﬂg a 1otai offorty rubber bands) e




R M___ EASUeme__DEwc__E :

o 4 : .'_.T\rm SOOmm preoes of nylon ﬁshing Imewrm a break:age etrength ef 3 Skg:- .
! S :';_'_ whiich were knotled te form two 1oeps, each 145?11:1m fong. UL
| &, "Twe eoomm p!eces of polyester sewing thread whsch were also knetted te o
. '.“-.:_';.ferm twe leeps of 140mm B e R
.} : 6 Feur standard werghte ef 3 i , as descrlbed in. Chapter V (page 37)

iy

- .A vernler calrper as deecrrbed m Chapter V (page 38)

o -METHOD

: - The twe splmts were mounted en the stands m a herlzontel pes;tron 'i‘we ﬂshsng o

line loeps were attached fo two rubber bands from set number 1 and ettached te:' .
. splints A and B The twe sewrng thread Ieeps were ettached to the remamzng two .
| -rubber bands from set number 1 and also- attached to the twe splinte Thrs meant

- that there were four dszerent cembrnatzene to teet B

o 'nyion ﬁshmg 1ine over a weldmg rod eutngger, | |
 mylon fishing line over a Teflon covered welding rod outrrgger
polyester. sewmg thread ever a weldmg red eutngger and
: "-polyester sewrng thread ever a Teflon covered weldlng red outrigger

Bw N

e

Al four rubber bands were marked at the same distance frorm the 'attechmenfpoint

" inthesame manner as described in Study 3 (page 39). In Study Bitwas determmed o
"that friction type 2, (fnctlen after the eutngger) drsplayed the mest fnctlen (see results -

- of Study 3 cm page 47). Therefore thrs method was chosen for the followmg

_' experiment. Standard weights of 300g were hooked onto eaeh of the traction units |
- in'such a uray that the ﬁshmg live and the sewing thread passed over the outriggers '

~ The weights were pulled down until the rubber bands teuched the eutrfggers The
- -'weighte were eilowed 1o slowly return to their startrng lengths until-the welghts no n

51 o - Ghepterﬁ__ .



o ,_callper

) B;_Eﬁut.ﬁ

_ _Four combrnatrons were tested . L
.1, fishing line over & weldmg rod t’:iw rgger SR
2 fishing line over a'Teflon coated weldsng red eutrigger‘ S

. r_!_

[

3, 'polyester eewlng thread over a weldmg e outrigger; and

4 -.-polyester eewmg thread ever a Tetien eeated welding rdd eutngger

N
i

| The mean ot the difference between the startlng lengths and the stretched 1engths of_" |
. the rubber. bands aof the traction umts passing aver the two different types of
B _outrlggere (Teflen and welding red) were compared with each ether (T vs W), The "
' ._eame comparison was made for the different types ef thread namely nylon flshlng_ o
" line and pelyeeter thread (N vs P) Thereatter the mean of the dltrerence between-'_' -
. startrng lengthe and stretched iengths of the rubber bands of the two different o
B outnggers were compared to the different types ef thread (outrugger Vs: thread) An h
R anatysxs of varlance was undertaken te cempare theteur different materlals wrth each y -
other in erder to deterrmne whﬁther there were sngnrﬁcant drﬁerenees beMeen the' o |
-_feur different materlals and te enmtnatefdlfterenees whrch could be asenbed to errors '

.' lenger meved The lengthe ef the rour ditterent stretched rubber bands were-"f__-"'
[ {_ :_ measured trem thezr attachment pemt te the prevlous{ ,r made marke usmg evernier o

o _'-'The measurements were reoerded efter whrch the we!ghts were remeved and the_-":--
- . procedure repeated tvwce for each tractien unit Thrs gave three measuremente fdf2 ;_j:
o 'eaeh cormbinatior. After three measurements tcr each cembmatlon were cempteted .
_ " the rubber bands were remeved and replaced with anetherset ef feur snrnrtar rubber _ _'
. bands. The procedure described abovs was followed and repeated with the other;"}"
B erght eets of rubber bands Atotal of 120 measuraf nents were reeorded ten sets of '
o rubber bands were meaeured three tlmes eaeh ter ur eemhinatrens (t c X3x% 4‘ -_:-_-
__120) S S | S



o | 'ANALYSIS 0|= VAHlANCE 70 commae THE FOUH MATERIALS ;j e A e

o fof-‘-db_sarﬁvatiqh; : ;Th"e‘."resI;;Its"cgan beseeninTaple®. oo

of

* p< 0,05 shaws a s;gniﬁcan? difference b&waan the twa :ractors

- e p < 0 0001 §h0ws ahighly slgmﬂca:nt dsfferance bettﬂeen the two : SO R

REJ {MSB 2 9 71 and e&ﬂmates the standard de\natlon

L ) From the above table ﬂ: 13 clear that ihere Was a hlghly signiﬁcant dlfference
':{p 0 ,0001) on & 1% level of s:gniﬂoance between tie outngger covered with Teflon

o and the one Wthh was not cavefed wuth Taﬂan Lo

| ":'Thera was afso a s;gnmcant dh‘farenca (p——o 0417) on a 5% level of mgmﬂcance
betwaen the fiﬁ*‘ *g llna and the polyestar sewlng 1hread '

bt

 The 'p-vaf!ue fdr"bdfﬁ‘g*gér*vé thr"ead ;; '05”0'66 | Sihcé this s;ii‘as larger than 0,05 the; _'

B cllfference was net s:gniﬂbant. Thns meant that it was not possible to quanttfy the

Degraes 1 Sum oi 1 Mm,
i Squares. | ‘Square - | F B SRR

o |l’ T vsW 1 S 8987,30 | '6937;30 7412 0,0001% | -
3 '_-"'I[stp Cq a1, 18] . 431,19 « 5? 0041?7* B

-lnteractlon between the type of outrigger and the 'type of i'hread and therefore the E

E matenals needed to be ocmpared separately

.\ .f} ' :
. .}1_ \\ : _ . . o

_._'._Since the analysss nf varuarqpe had detennmad that the diﬁerences behve&n the
_ .dlffarentmaienais were significant and that possnble d:ﬁerenoes cquld not be ascnbed
_to BTI'O..;‘ of observat(on It was possuble to determzne which matenals performeci besr

i



E ma”EAD

. "._TABLE 10

i ordar ta db this, the mean !angtl-xs a’MﬁJ rubber bands far the.faurfdtfferaat
EAR materials wera calculated Campansans ware mada betw'een tha iwn autﬁggérs and
o :'__--_'.be‘tween the two types ofthread (See Tab]e 10) T T
. s Sinoa mdt?cm type 2 (after the nutngger) was testad this msant that the smalfer the
o -;--.f'mean iength af the rubber band the less frictlan was presant. e

B MEAN LENGTHS(mm) aF THE F{UBBEFT BANDS FOH THE FOUR Mmsnw_s - }

A

Mater]al "

Mean Iength Wj

OUTHIGGEH

Weldmg rod outngger o

- :__W‘eldmg rod. covered thh Teﬂqn ’l_l

T R

o ABBYE

Nylon fishing fine_

" -':.Palyester semmg thn;-'ﬂad

’ \'f‘

" -Tvoe of outriqg__ | - : SURN A . |
~ From Table Oitis clear that there was a hlghly sagnuﬁ::ant d:fferénce betwaan the two
© types of autriggers {p=0,0001). ;‘;"-, S S .

_ Smce the mean Iangth of the rubber bands of the tractlon umt passing over the

'Teﬂan oovered weldmg rod nutngger was the smallast (see Table 10) it mearit ’chat

-..:.;, -

- *._-ln Table 1Q it can be seen thag the waldmg rod covereci W|th Teﬂon parformeti better -

the fr]ction was !east in thlS lnstance The reasm for th15 is that frlction used in this

N

: study, was type 2 {fricﬂon after the outrlgger where thé welgqﬁ IS pulled dowrt and -
- allowed to siowly move back to lts startlng position) Iry typa 2 frlcuon it followed that i
- the shorter tha fength of the stretched tubber band, the less frxction was present .
o batwean the autrigger and the tﬁread (The easier it was for the rubber band to

R




retum 'ta its anginaf langth aﬂer %had bean stretched the tsss.‘-frla’tiun was p.

. hne should be used as part of the traction urnt

Fnr fha samg reason, the nyion ﬂshing Iina was alsn found to parform bettar than E-:a
pelyester sewing thread; 4sdhe, mean length of the rubber bands attached m the
,ﬁ"}lng Ims was !ess Ihan that of iha rubber bands attached ta tha polyemar E
thread (see Table 10) sm tham was 8 sign]ﬁcant differance o=t ,0417) betwaen'

tha twa type,;s af thread (see Tabla 9), |t could ba dgductad that nyicm ﬁshmg ﬁna
causes Iess frn:ﬂon thargpblyester sewing thtead R R o -

R, . '3'-'

This meant thaf the nuil hypnihesas as étatad -'cm page 49 should be rejet:tad

S PR -thara is nn dtﬂerance in the amaunt offricﬁan aaused by an nut:'lgger cawere"d
..'.,-;._.Wlth Teﬂnn and cme wltherut“l'ﬁﬂan, and _ R
- 2 '-'thare isn,odrfference ln tha amountuffrlction caused by nylnn fishing iine and |
- '-'_'_:__:_-jpolyester sewing thread B L e

The results of this study mdicate that in order o decrease the fncticn between tha -
outngger and tha tractinn umt the outrigger should be cavared in Tefla;h and ﬁshlng

Y R

" Chapler6 .



B ':'Altnough itwas fouﬁd et s curigger madle from & Teflon covered werdingmd and

. ._’__-a traction Imi& made from nylcm fishing lma caused the least amount of frigtion, a
o _'?number of prc«blgms shll made tha api' nt :mpractlcal for clinic:a! use These probiems:_'_; p

o ,-'f:'assmiated with the tractiun foroe (rubbar bandS)

. :f-: r:ouid be grou;::ed uncler twt: headings those assoc:atad with tha outrigger and 'those_;'._; B ;

. '_'Tha rubbar bands used in aﬁ the sti.udies wera unrehabia and mmnsistent This

: . i "mea”" that it was ﬂﬁf possibie ta detezmine accurately the amoﬂnt of forca exarted-_ ;'
~on tha ﬂngar, hance it was stlll a matter of guess wark T

Thamethodsused o overcome ﬂjis__-ﬁfaplem_-are-_aiégugséa bolow:

| .In an attempt to determine the fprce e’ﬁﬂed by the mbber bands a stress_strain. o

- _curve was racorded for five dlﬁerent rubber bands from the sama batr:h usingf'- 3

: Hooke s appaaratus avaﬂable at the Pretnria Technican "

S




.o Extension in millimeter - . *

i o Graphfhé‘_t‘m;ss'vs”._ 's'_t'rat'n ctifve' )

This curve demonstrates how much a rubber band woutd lengthen |f an mcreastng o
force was apphed toit. The startmg !ength was 100mm ' '
" Since the forca ekerted ona ftﬁgét 'by'af' r'ubber band Is determiried by its starting o
- length, thickness and width, the curve could be used to ascertain how much a rubber_ o
| band should tangthen when a spemfsc force’ was rsqu;rad | S

L83

- 5_,1';2 | .___st_é 0 _w__.t_hé stress-._siaiﬁ CU*VQ' R

The method usad to catculate the extent tu whicharubher band had tce tengthen to.. .
. exerta spec:ﬁc load (force) on fmger, is described below: |

o 57 Chepler7 |



. | ’The stress-stram curvefram gr :f 1 (wherethe y«ams dlsplays !nad in Nawtan ' :
* andthe x-axis the extension of erubber band in millimatres} wes transpcsad K
' ontc a second graph the load vs extenswn curve (see Graph 2) R

d <
.f

iy R
E |
-

-y
o
©

e

-
.
i

: '1f4-' . f':f;:'f; éy._ bt b

- Extension in millimeter

é_mph 2, Laé__d i_._rj's'_._.'ektén_sidri curve .

'in tha seconcl graph the Ioad m Megapascal is displayeci on the y axis ancl'_-- -'
. extension of the rubber band In millimetres on the X-axis. -
- 2 Thethickness and width ofthe rubbar band weredetermmed usmg astandard | |
v vernier cahper‘ The area of Ioad of the rubber band was calculafed by
s -"multlplymg th:ckness by width (area = thickness x Wldth) | L
-8 Once the amount of foree requtred fc:r ’the Splifﬁwas knnwn, it was passibie .
to caiculate the number of Newton (N) using the following equation -
Newton (N) = 1kg x gravitational accateratmn

L




read off how much the rubbar band/ had

- The number nf megapascals were then calculdted bry dimdlng the NQWtbns by',_ '
thearaaoflaad :" E - T :

o Megapascals
_E"_:.From the Load ve Extens:on curve. on graph 2, tha Megapascal 'va!ua was

S _f’ound on the y-axas, : A horizonta! ﬁwe was drawn at thls point and where the o
e _line cu*c tha curva, a vaa:t;ca! fme was’ ﬁrawn whlch enabfed the sesearchar m"._jf'

Careaofload

. '_ 'féthen to_obtain that toad, *(899__:; s

1,76 .
1“

0;29 L

o Graph 3 Load vs. extens:on curve show.ng the requ;md
B iengthening of a rubber band




ERAEE e T

- ': 6 Aﬂ;er 100mm was marked cm tﬁe rubber banér it was-: stretchec% to tha
- P -;'_:exte-nsion value read-off Graphz R R R )
7o This length wouid then ensure that the pradatermined"forca was exer{ad on":_'__fj‘_'__"_' :
' '_ o --_-_'_Etha ﬁnger# provtdlﬂg the rubber band hung fraely or dld not pass over an_-'.._f_-,f.?

L -outngger _ e N

ot S
_Q f...,.qﬁ L

Them Gl'h Od ‘s ﬂlustrat adby thefoilﬁwingexample o S Lo

1 Calcuiét‘é;.' ewmn (N) | N

8 Caloalate Megapascals {Mp) -~ Mp

- __ _4.-._  " Usmg graph 3, read oﬂ the required 1engthening for a Ic}:ad of 1 177?Mp :

2 g 5°adx98m
_moo

i _

B "J .

. :350 xgﬂ }-g T
1000"

.""ﬂ A

-'_2943 | S

N R

2 ColouateArsacfload (8 A = thicknessx W|dth

it

 1x28mm
-25 '

I

- -._....NGWt,- on . .
Are__a_of load -

o

.%T ..2943'Tf:f .
'._425' :

Lengthenmg.-mmm

The method descnbed above oould be used ina chnlc:al SGthng, although it ia falrly
 time consummg Howevar, there was anoﬂ"ier problam, nameiy that the meﬂnod .
o descnbed above could anly be used n a high profile splmt whare the tractlon unlt o

2w

o _3' Say thatafcrcelioad of aoag was requlred usinga rubber band whnch ia 1mm thnck
Co 25mm w:da and has astarhng length af wnmm B  E @



. j_ . mstrument re\.'uired to‘?ﬂraw the: etreee vs, strem'cuwe was else net easily everlehle, s
- the preetrcal uee ef the ebeve celculanone wee limited E\fen tf the eelculetione eeuld_ o

dld net have te paes ever en eutrigger Ne aﬂowancee were mede ter the pteeence .

of frletlen eVer an eutrigger, whucﬁ oeuld elter the emount ef terce exerted en_the'_f:_

Furthermore the "éatculahenewerevery tlme cen_sur*’ _ahg end com pﬁeated Strtee the_

be enmphﬁed enﬁ aﬂewanees made tor frlctien, the rubber bands were stiil unreliable.

 They could not prevlde a mnstent repeeteg(e feree therefere another. mere rel.iable:

traction ferce had to be feund

mece tenelen sennge were ’pem deecrzbed and used elsewhere (Heuzaud"-__-.‘_
 and Allieu (1 957), Fees and thps (1981 ut rt was deeded to uee tenmon_f-_'_u_'_j

1N

_:Z'_'.'_-'_"-_.}.Spriﬁgs in. further experlmertts L BRI

- " Spnngs ere more eurable shelf hfe :s excelfent and they pmwde aeens:stent o
: end corttrolled fores. ,.(Springs) demonstrate negligtble creep and hysteres:s S
: and no derectab!e fetigue" (Hand C!rmcs 7’ p 5?2} 3

The researcher qliscuseed her neede Wlth a manufacturer ef teneion eprings - |

e _(STAF!CO SPRINGS see appendlx 1) who suggested that he manufaeture a

. batch of 200 sprmgs wuh the followmg Speclf&aﬂonS' i

. __* stam!ees steel (weuttt ne]} rust when used) _
R samm in Iength {io, leave eneugh space for elengatnen en a splrnt)

* Bmm ifs diameter (to make them larger would be mpraetmal}

o ‘initial tension of 509 (all springs have an mitneLtens:en) L

ok loops at sitfier- end {te facilltete attachment to ephnt and fiehing Iine

' |ac;p) R AR o T LU e

tensnon of the sprlngs be‘ing Sgimm (the sprlng Iengthens 20mm fer -
every 609 apphed to lt) | | :

.-at-_l

s

.




e Graph4 Forcagiongatfon curvefor tsnsiansprmgn SR
ﬁrom the graph lt dan be seen that ctha sprlngs have & imear ac ]aration, o | _
| __'whmh is more nalxable than the curved acceieratlen characztenstm o? rubber S

o :_:bands (See Graph 1and caraph 4)

52 Problems ﬂith the outrlgge

U

: 'Stainless steel springs wera mherefore used in subsequent experiments, A

oo Twcw pmbtems were experiencad E T . | |

o B 1. . Teflon paper used in Study 4 was nc‘t suntah!e for cllmcal use‘ and -
2 the nyion ﬁshmg Iina slupped easnly and ‘got. caught betwean tha.---. .

thermaplasnc stOpper and the outrigger. LT e

'_ _Thqsa problemsrw_a_re-'add res_sed;-aa:follows:}- .

EY]




Ths reason fcr this was ihat rt was dnfﬁcu!t io get the paper to s’tlck !o the '
outrigger Pnoe it was aftache:l to tha outrigger, it uiirave{ied aﬁer the splmt%“ o
had besn used for a ﬁew hourﬁ Verious aplutions 1o this prablam were
dzscusged gnd pursued Teﬂq\q wheels spec:alt& 'iume&*fubas uf Taﬂon anci_'f::_
= a whole aumgger made out of Teﬂon wrare suggaﬁed but discarded, dua tq
_ Ioglstical reasons and tha prohthltlve c;cst (A quote abialned for Teflan wheels i
| Cwas mzperwheau o T A S

A solut:on was found by ooating tha outrzgger w:ﬂ1 Graﬂzttx palnt centammgf
s Terflon manufactured by Ama!gamated Cﬁem:cal lndustﬁes. Thls palr*\was
o speciﬂcally davelnped for; the ccwering of- gramn prone walls and s‘hm.f_f'ﬁ
| cantams Teﬂon, it was used to qoat the coppér weld‘ ing- rods mstead of the _" .:ﬁ_;_-: 'P
- Teflon: paper. Howaver, thus pamt needed ten. ta fourteen days to dry |
completaly bafom bamg used ' L -

522 §1|gpmg cfthe nylahjj ing line R o
' Sinoa thB autrigger Was shaped to Lfoltow the- mntodr cf the blP ]OIDtS (sea
F“gune 6}, the;mop!astic stoppeﬁs Were needed to prevent the fsh!ng Ime from
Lo shppmg off the outﬂgger ' : . . [)
. However, th!s became more of a problem oncs the nutriggar was ceated with
Teﬂon because it became more shppery and the fishing line easn{y got caught' o
 betweer: the stopper and the weldmg rod. Therefore thara was an*’increase L "
fnctron. instéad of. adecrease L e B -
in order to decreasa the sl:ppmg of the ﬂshing iine, a stepped outrigger was-_ R
- made and tested A welding rod. Was flrst coated with a primer, left to wry and o
- painted with a !ayer of Graffitex paint: “The paint was allowed fodyforz
 wesks (as advised by the manufacturer and then the welding rod was shaped
Into a stepped outngger, using a}!g The ﬁg conslsted of asmal! metal plate, _. :
summ X BOmm ln size, two srnall p:eoes of & metal rod 3mm in duamater and
_g_gguare_ piece of 2mm thick metal were welded onto the plate. This jig S

A o .



&

The splmt with the stepped nutrrgger covered with Grafﬁtex pamt was tested in the' . .
clinical section at Ga-Renkuwa hospital to determine whether these were acceptabie" S
i : solutlons to the above problems L Unfortunately, two further problems arose: b
iy tha Graffitex paint 'zgnded to flake oﬁ where it hed not been appfied

S evenland - o R
W tha ﬁshmg line stltl tended to shp G‘f tha outngger des;:nte the newlyi
o deSIQnad staps L ;o R _ -

' The ﬁrst probiem Was solved by dlpping the weldmg rod lnto the Grafﬁtex palnt. -
. -Instead of app]ying it wnth a pamt brush B o

| | The seoond problem necessrtated the re-lntroductfon of ttuarmoplastlc stoppers (see' |
. 7F|gure 7. 2) whereas it was hoped tha’t these could be dlscardexd because the ﬁshlng E
_-!Ine could Stlﬂ get caught between the stopper and the wefdlng rod |

N .. . }r\’g

}'.' S
e



. -_._:tc pend a notch in the welding rod caused & sharp ‘nick in the'rod, This, was i:rx_

o . had moved aver the cutrngger ahw tlmes.

o A more aaceptab!e and wnrkable soiuhon had io befqund A tmai was saughtwmoh 3
o _could be umcﬂci makefa small natch m the outrigger, Th‘ig_prwed totie impnss;ble, "
s as nc tmal was bo&h ﬁna and strong eneugh o ac.hrave this Furthgrma;e gslmfs usad

.__:-ancaptﬁbte as t'he ﬁshmg Iiﬂe w::uld then iray and tear dua 'ho tha sharp notctganca C‘\ o

'v’! N .




o P

- .:' ! With 1:hl$ jig it \Rias posslble to band "h 5”“'" mpper cuated Wefd‘ ing rod ‘ta iarm §
e many natehes & necessan .
) .,betweeg thém, much be mrﬁad (ses Figure 7 4) 1?1&~“notch itsalf was CGmpletely
BRI smoot& causing na fraying nf the fishing hne (A é’etauled drawmg nf the ]|g is fo;_md o
. ':__in Appendlx 2) e T R

The dapth ofthe: notches as wali as 'the diatanﬁe

" Fig7.4. The notches in the welding rd, made by the jig .~

BT ]

F ¢




Dae 'to thé-fact that ﬂ;ese systems ha%i to be 1mﬁerta;i, thay pmvmd to *ﬁe _ n
AFouth Afric a'J ' "'._-:fl'f"r MJ Blel‘ach from SpetziraiMecﬁe

»F!guraﬁ 3_0n pagé 72% .

o Tha-Specira-»
and an a}urmnitlm aHoy rotating dlsc As thfs systém was, avaiiab!e{‘mcaﬂy and’ _
. )seemeﬂ tbo dlspiay many beueffts fqr dynamlc Splintmg, it was compared :to a system S

£

Me.dtc sysfem cons;sts ofa stamless stm’i‘wtﬁgge? a stam‘leé@«*stéel rcé:i

using aweldmg md’ This study is descr;bed i"t Chapter VHt o e

-
SR

A o S st " A
7




: . EE . h‘n _
S advantages T

- foliawmg determlnants B \

o “ cHAPTEH vm EEEEEE S
| STUDY 6 PERTERRER

o As the Spectra-Maduc mitnggar system seemed to  have apparent advantagss over -
| the welding md outriggers, :t was necess to scientifically vah ate - these_-:__:'

Y he aim of th:s study was to cornpare two dlfferent b&tngger systems, waldmg red' o
and Spectm Medlc, to aetermina which one was thé\\r{lost efflcient usnng the

o2 accdracy of paSitlbhinQ o SR |
8. fricion overthe outrigger - T 5
4, dlsadvantages/pmblems experienoed o

_'..TABLE11 _ L : - : S
- commmsom lN cos*r. wswwe noa vs SPECTHNMEDIOSYSTEM (1990) L

_TYPE OF OUTRIGGER (forfourfingers) |~ obST

25mm Copparooatad we[dln' fd o | o '-H'O»GO_
: Speotra-hﬁ.adicsystam N R56O .

Ascanbe _seen__,_from Tapilé‘%i, ‘the welding rod costs considerably less than the
" -._spectra-Médic system and ﬂaarefore_may be the material of choice. However, it is_t_he; o

f,‘ P



o researcher 5 opmion thet eost elene should not determine whmh outngger eheutd be_-__:
- used, Other teotcrs sheutd also be constdered before a decns:on ie mede as to whroh - :;;: _:-
'-_fype of outrlgger te use. R P - R A

":1-"_2.:--,:'» '__":Aéct'tﬁﬁcv.-.Q'E.'_’eberrl'f_"_"' G

L 'The Speotra—Medtc eystem consiste of four separate outrlggere Therefore it wasif L
o . eaeuer to accurately posmon the drfferent Outnggers ensursng a g0 ciegree engle of__ -
L pull for eech ﬁnger Thisis. clmicelly tmpertentwhen the mexi;eum peeewe extensiti;t |
_ jc’? the PIP. ;eints of the four different ﬂngers is rqet equal, The outrtggers ”r:an bfa_f"
. adjusted by eimpiy re!eesirug the small. nut w:th an Alen key. edjustmg the Iertgth e
o .-._endlor angte of the rod and tightemng t’ne nut I _ e

S Adjustment of the weldsng rod outrigger is more dtfrcult and tees eccurate es 6ne' :

o nutrlgger is usecl forfoi.lr flngers. Sheuld there be. adiﬂerenoe n the passwe mobrlﬁ:y' -

of the PIP ,|cints seperete outnggers need: to be. manufactured so thet the Stiffer
I _ ':'ﬁnger jomts are spllnted on their own Once the passive mcb:l:ty of the st:ffer jomts__ .
are equat to the other ﬂngers, trectlon on alt four ﬁngers can be exerted using orie
B outrtgger Thls meens that improvement in some ﬂnger jointe may be de[eyed whitst o
. waitmg for the ettffer 1olnts to gain mobr!;ty Ctinically therefore in thts eepeot, the o
| . Speotre~Medtc eystem IS a better syetem - b - o

e r;m- 10 _'BETWEEN fHE_FteH’_Ne -Line_ AND.THE}_ou'r*.teGEn_ R

- Study 5 eetebhehed that triction over the ohtngger was a factor te conetder wherr ar

usmg dynamic spllnts. it was therefore necessety to esoertain whether the Spectra- - .
Medlc syetem dlspteyed loss: frlotlon then the weldmg rod outrigger

'The next 'et'u'dy was deeighed'te determine'whether there 'wee a differenee between

. the amount of frlotlon dlsp!e.yed by the two outrigger systems Thls etudy was similar o
-.to the study described sn Chapter VI (page 49), except thet the pre-rnede tension




springs wera used instead o& tha rubbar banda used in the pr&waus smdies T'h& e
[ reason for thls was that they werefar mnre rer u.JIe amd é&: ' latﬁnt than rubbsnbands
(Bregar—Lee' Jriforiin.

tensian, it waé_

bands, Ll

e 1 _";_Thera st no dufrerence in frnctlon over the outrigger u$mg a capper cc:atad
5 ”’---."_'_-waiding rod or the Spectra-Medlc system ' - | S

| | . 2 __An ﬂutngger cﬁated with Teﬂnn paint does net dlsplay Iess frlctlon thah one

" wnthouta mvermg of Teﬂan S

" g _Two dorsal dynamnc ﬁnger extenaion Splint b( s, as: desenbed in Study 1
©(page23). Onebase was fitted w:th two autdggers made fram 2 5mm capper
o caated waldang rcrds (Figurea1} ARLER SIS e




| | Notehes were made in both we[dmg mds usih'g the' ]tg descnbed In Chapter VIJ (page

' '66) One c:f the aumggers was dlppad mtc the Teflqn paint (sae F:gure B. 2) and

“ '_ a]lowed to dry fcr two weeks bafore tt was mounted onto fhe splmt base whust the
othef was ieft uncoated* S R R ,{r -




L | ._.____’:The oﬂter base was ﬂtted with two Spectra—Medle nutr@ger sysiem_'_.._..ﬁne of'the

| _ 2 : Eight tensuon springs Bmm in diam‘eter,‘ﬁﬁ}m in langth wlth anlnlﬁal tenslon

] rods was dippad. into Twm paint and allowad to dry far wo weeks

it wa wnted _anta the spltnt basaa anﬁ %ha omer was eft unﬁoated- _(Figure ’

o - of 509 and 1naps on bcoth ends r he tan&ian af ’tha spnngs was 3g/mm.. The
o :tenslon springs were manutactured by STAFICG SPRINGS, dohannesburg (sea
o ;'Appendix 0 Tha enght sprmgs were randomly selected (by choosing e;ght
~ springs out of & box) from & batch of 200 and numberad fom 1te 8,
3. '-'--__'-_Faur 300mm Iangths of nylcan flshmg line w:th a breakage strength af 3 6kg, s
© knotted fo form four 140mm loops. o R

- __ 4, - ___TWo stanelard Iabaratory stands aﬁpd chuck clamps as descrlbed in Chapter Ili

0 (page 24) | . e _
5. - _.Faur standard léiboratory we!ghtss of 3009 each as described in Ghapter v
'(pages?) | - S




' "'.:'__“chuck clamps;-'__ |

The outrlggers were numbared- as fmlow

a; Welding raei only A
_; wGlding rﬁd wifh Teﬂan paint B

SpactraiMedm with Teflcm p airlt .. o

Spaﬂh'a-Medtc only |

e .'-:-Tha starting length, Wh“’"‘ is the Strefched iength o a freehanging spring w:th af:'r'; L

. welght of 3009 aﬁ’fn ched to It was determined for the ﬂrst four Sprmgs (nwnbers 1 0 o "
o 4) This was undertaken m the. followmg manner i SR
R The sprmg was hcaked nnto a smaﬂ harir"‘?l bar, which IS part nf the chuck clamp o 3

L A welght of soog was attached to the bol&m{ lnop, Thé Spring Was a“ cwed ¢ o stre’t ch ._:

_ -‘*.'and when thera was ne mora mavement, th‘e stretched spring was measured (Seej- : _:;_ _
S Flgura 64} These lengths were recorded o D o e




= i :. '

’A 300g Weight was attached to each fishing Iine Inop, the flshing Ime Quided over the
- 'outrugger and the wa:ght alicawad to be pulled down by the force of grawty

I Thereafter ﬁaﬁh SPﬂﬂQ was attached to a ﬁshmg iine !cmp to form ?our tracﬂqn umts
o TWO traction umtswere atiaohed to each spiint in such a manner that they aﬂ passed
. ovar ad:fferent outngge__,_ S

| Spring ‘l outrlgger A _
- Spnng 2r outngger B et
! Sprmga outrigger C | ?.'I;:_.:. SEa
-”sp:ri_nQA oumgger D |

;

.d



Th:s method IS also ﬂescnbad in Study 3 as fnction before tha outngger (Fzrf"tion:.._'_'_"'_'_

pa 1) o . k -

Figura 8, 6 Frlcﬁbn type 1 The weight is allowed to be puﬂed down by the
force of grav.'ty

?5 ST _ - Chapter& _.



The elongated Sprmgs were measured wﬁh e vermer cahper and reeorded See o

Figure 8 7. Using the vemier eafiper to measure the elongaaon S

-~--"_af the welghtad sprfnes e

S Theweightswere removed and the process repeated ﬁvetlmes for eaeh tractnon umt e
| &sadvised by the statisticlan. o Tt
R ;Onee thls first trial was eompleted each traotien umt was remeved frem the f’rst -_
'eutngger and ettached te the next ene in the follow;ng sequence Lo j- C e
S --Spﬁﬂm to outrlggerB? L T
.-;'__Spring2 to oumgger Cl_ N S R URTILE L
o ."Spr:ng ato outr;gger ID g L BT

o

o '_‘The meesurements were repeated five t:mes and reeerded. : ln order te ensure that o
| _':_al! the tractlen units were tested’ on each eutr;gger all tract:qn urgts were e:ttaehed o |
" 5 ) a!l the outrlggers See Tabla 12 for the sequenc,'e used The springs are
numbered from one tofour. ’ el

-. '_.c s

Cwe



E f:1st Trial

R TABLE ‘!3

TABLE12 _ _ et
SEQUENCEE DF SPRINGS AND OUTRIGGEHS (1}

.x . .\I o kel

Outriggers

. '3_"3r.-!d .’l‘rsei : —

R

W opds sl PG

3

o f _After the flrst four sprlngs hed ali been meeeured the second four spnegs (numbers'_‘ | .
- tiveto eight) were measured in the same manner as descnbed above. The sequence]j o

- foliowed for the seeond group of four sprmgs oan be seen :n Teble 13

| SEQUENGEOF SPRINGS AND ournreeens (2) o

_ Outnggere A T 5 o
..":'-_.5'1St‘l‘nal o - S

[ end Tl -
et

{ o .‘.'-D' :.\l_ @ ._'_c-f o

Nalolols

) T‘ne procedure above descnpes the teetmg of friction beforg the outnggers uSmg' =
) the same sprlngs and followzng the same sequence frlctron after the outngger was

 tested in the followmg manner:

" After the welght had been ettached to the ﬁshing lme Ioop, rt was passed over the N
e outngger and the werghtwae pulled down untzl the sprmg was elongated o 150mm o
_ B and allowed to move back siowly. A drstance of 1 50mm was selected as this was_ o
o three tzmee the restmg length of the spring. Thls also meant that all four sprlngs were | _

'_ aiwaye elongated (stretched) to the same dlstanee Onoe the springe stepped o

' movmg, the eiengated sprmgs were meaeured wlth a: vernler oehper and the

B measurements recorded




- Twe dlflerent typee ef fnetlen were teste
o ) after the eutrlgger The@gneen ef the dtffefenee between the etartlng Iengthe ef the
tenslen spnngs (stareng values) and the’ stretched tengths of the tens:en eprmgs
(observed values) were calculated for each’ type ef frxctaen and ter each type ef
._"-ﬁ-.-'3eutrlgger. C e L et

o ;___:_.e]qsults _'fe? fri_'ct'ion g’” o ore the outrigger will be discussed first (see Table 14), ()

_TABLE -m SRR - o -
©MEAN OF THE DIFFERENCES IN TENSiON speme LENGTH eF THE FOUFI
o DIFFEFIENT oumteesns (FFIIGTION BEFORE‘ THE eumeeeey

S || outrlgger R - Meaﬂ diffefeﬂce (m '“m} g

'-==l==-..=‘=$t,

o A tete.l ofeze measurements 'lor each eutrlgger were obtained (‘l 60 timee fer frlctten
'- befere the eutrlgger ancl 160 ttmes 'ler fnctlen eﬂer the eutrigger) v T

d;. fg't' "'en befere the outrigger e,rtd fnct:on:

T-‘t.

c Spectra—Medlc Wlth Teflen paml: - 17‘5& Lo
D Spectra-Medtc enly R -21 15 I

' _-_"_The eutngger wlth the smallest mean dtfferenee displayed the Ieest emount ef fnctlen
' From Teble 14 it cen be seen that eutrlgger C Spectre—Medlc wrth 'I‘efien pamt_-_ .
o | perlerms beet esthe mean dlfference between starﬁng Iéngths and stretched lengthe N ‘
o - ofthe tenelen sprlngs was the smaltesf | -

E‘: e Y

| _' .'_-'To determlne whether the dlffereneee between the eutnggers were sngniﬁcant the o
- velues were calculated fer the eompenseﬂs between the dlflerent outrlggers These L
o are shewn in: Table 15 B - '




D fsf"i‘ '_'fess steel with Teﬂon vsiﬁtatmess steel 0,0001%

’rhe calcuiatad p-yaluesfar‘a!l the compaﬂsons exceptfar thetwﬁ Coatedw;th Teﬂm, E
_' wera &ass than 0,065, indzcating that there was a significant dlfference beiween the :_f:'.i-f_ﬁ
L mean dlﬁaremes qf al the outnggers at a u% Iegel of s;gmﬁcance. Thxs maantﬂ'zat .
__ | a Teﬂon cavermg makes & diﬁerance in the amour:t of frlctlon ba’hNaen an autrigger _

© U and afishing line. Tha p-value’for BvsC, the iwo outrlggers uoated with 'i‘eﬂon, wes .
o 0,3752 Therefone there; was nar slgnlﬁcant drffer\*’.«e between the values f@: these o

| Ttwa outnggers at a 5% Ie%el of sigmﬁcance, IS ..

I3

s .ﬁ.rl-_.,__ PR .

| Fnr fricﬁon gft_ tha cautrigger, the sa:r:a statlstlcal ana!ysis was used ta daterm;ne .
B whether there was a dﬁference i the amount of frictlcn displayed by the four dlfferent e
| o ' 'autriggers Tha rhean of tha d:fferenca between the starﬁng valuas and the observed :
o - values were calculated fo. each autrlgger system'._ el Ty e
o :Tha rasultst:an be seen, ln Tabia 16, S e




N I! c Spectra-Madlc w:th TEﬂon palnt PR : 315 :

b '-_wasthesmaliast |

'.:.TABLE B8 e
~ MEAN OF THE DIFFERENCES N TENSlON spnme LENGTH F@R THE Fouﬁ/f |

o ;'_DIFFEHENT OUTHIGGERS (FRIGTION AFTEH THE OUTHIGGER)
e _Oulgger ] - Mean difference. ('" mm?
iA We!dlng rod only = G . 10 73 ES PSS
HB Welding rod with Tefion paint | e |

.l’-

3w

B 5 -rhe outrfggbr w:th the smaliest mean dlﬁerence d:spiayed the Ieast amount of frlctian |
;; From Tab)e 16 lt ‘can be seen that Outr[gger B peﬁormed best as the m aan ch fference _ ‘Z\k

.\-
E»

o To determihe whethar the differences batween thg uutrnggers wara mgniﬁcant the p- SRR
- values were catcutated for the comparlsons between the d:fferent outnggers These -
'_'areshown mTableﬂ ' S

. TABLE17 e SN o
- PVALUES FOR EACH COMPAHISON (FF{ICTION AFI'EH THE oumaeem

Comparlson oo T Descriptlan R pValugs E

: Bvs C 'Weidlng rod with Teﬂon vs stsunless steel | 0, 2639 1
withTeﬂon o R A
o A\(s;B | '_”'Waidmg rod onlyvs waldmg rod with Teﬂon | B,_qa&?*-_ ﬂ: o
Avs.C . - -Weiding rod only\fs stalnless s*eel w!th ~ 1 opootr. o}
A vs. D '_-.Weldlng rod onlyvs staintass steei only 1 0,0146* i
B v_'s;' D '_'__':Weidmg rod W|th Teﬂon vs stalniess steel | oooot*
. C vs D 'Stamless steel wsth Teﬂon V8, stalnless steel Co0,0001% B
| [‘on[y R R

I <d 05’ . - — o _ "




B -'_'-"’The calculatad p-values for all the compansons, except B and Qs« ware eadremely_-__ _

B - small zndicating that. thare was a hnghly sxgrﬂficant differance ari a 5% ievel betwesn
~ the mearr differenices of all the outriggers, except B and G, Both Band Cwers

butnggersmhlch had a Teﬂon coating, iharafore it can: be ctmcludad that a Teﬂan"__'
S covering. makes a diﬂ‘erence to the amount of inctlon between né t:autngger andthe
L . ﬁshmg !me The p vaiua for B vs C- of the two outrlggers aqated wuth Teﬂoﬁ was_,

o :"':. ._'.".the resuits of Study 4

o 02639 As thas ls graatar than 0 001 thls meant that there was no sngmﬂcantf:- L

' difference batween the twa crutriggers on a 5% Ieve} of sigmﬂcanoe Thls conﬁnned_}.

. ._"! ) . T
O Tel

_Both studies (friotmr{ ;..e’fare the outrigger and frlctian afterthe outngger). cenﬂrm that:_: o

, a B there was rio s:gmﬁcant q:llfference betwean the friction causad by the Teflon covered
. '_=_--_weld1ng rod outr;ggeruand ’that caused by the Teﬂon covared Spectr&Medlc’- o

o outrigger Tha first null hypothems stated I the beglnnlng of this study (page 70) Is - o

C ~ therefore accepted 8, thérs is no sigmﬂcant difference. in- friction batween the

. | welding rod’ outngger and me Spectra-Medic outrigger, provided thay were coated; -
wuth Teﬂon palnt : : : : -

o B | The second m:ll hypothesis was re;ectad at a 5% Ievei of s:gmimanae There was & |
- signif:cant dlfference In the amount :Jffrietnon dispiayed by an autngger cnated with -

Teﬂon paintand one without T eﬂnn The Teﬁon coated outnggers dlspiayed the least ’ -
- amount m‘frict!on | qu . ' _ . : '
. ms_ 's__tudy w-as publ_igped in the Joual of Hand Therapy 6: 304 -308, 1983,
4, OTHER DISADVANTAGES/PROBLEMS

One of the problems experienced with the Spectra-Medic outrlgger was that the
‘stainless steel rod bé__cam'e Ipose after the patient had been _Weaﬁng_-the- splint{fqr-‘--a' o




- '_ faw days Somehaw if was not possible to tlghten tha nut suﬁiclently to prevent ti1is“=__' |
“from happening.  This was major disadvantage, as this meant thatthe angle of pull

" would not aiways be correct, making the splift less effectivi: ‘ih some cases, the
. splint could actually do more harm than good, if tha angle of pull was not conwct“
5-'_'thmughout the parind that the spiint was worn B

o Anather pctantial problem mth the SpectraMedlc outngger system wes that iti is only!f T

obtainable fram one firm, tharefore continued availabﬂity eannot be. guaranteed L

- .:_ ' Walding roqls are easlly obtamable from a vanety of sourcas eg directly from the_. |

" manutacturers, Afrox {Ptv) 1td (ses Appendlx 1), o from fost harcware stares A

. the welding. rods are usedin & large variety of industries, u |s very unlzkely that
o _}:i'welding rbds wﬂl ever be drfﬁcult ta obtam in. the future B EEE T

.\_

B _ Whan the wa!cimg rad rs used as an autrigger, the cllnucai afea should have a]l& wuth- |
B - which to bend the natches allowing the flshlng Ilne free muvement These jigs wu!l_. :
" needtobe mada for each occupatlonal therapy s stion, whlch could be a problem_ -
_dua ta cost but once a section possesses a ug, it would ba used to make nntches

| n all the oumggers (See Appandxx 2 for detalled drawlngs) |

D ___._cUs_sm .

o The results of the lsst study lndlcate that a coaing of Teflon over an °“""99” made
from either stainless steel or gopper coated iron, significanty reduces the friction -

batween the ﬂshmg Iine and the outriggsr Howaver the Teflon paint should be .

 allowed to dry for ten to 14 days prior to being used as an outrlgger This may be
N impractical In aclinical situation, but the problem may ba avercome if the outriggers -
.are d:pped in the paint as soon’ 45 they are delivered to the occupationa| therapy e
- departrﬁsant and only used 14 days later, If the welding- rod outriggers are used,
_.  these can also be pre-notched before baing dipped In the paint. The dlstance o
* between the fingers determines the distance between the notches: the larger the
E hand tha Iarger the dlstanc:e between tha natches For a amailer hand the dlstancsf '




AL

betwesn the nctches needs to be sma!ler Outriggers caa h\e pre—nﬁtched in thme

= ____'-_:differant snzes ready for the thérapisf to sa{ec:t the carrect oﬁa when needed, ance

Wl the ﬁshmg [lne and eather of the* twa typea of outriggers, the uthar aSpects which have

o | -axready been dlscussed, shaulc[ also be cnnsudered A summary ns saen ll"l T abte 13

‘"TABLE 13 |

RPE cammmsow BETWEEN WE‘LDING ROD oummcaea .aND THE SPEGTRA«MEDIC

B Cr;aracterlstics o Welding Rad i Speétra«medle J
: ' { - axpensive-_- ol

I .'.I '!.= === .-

"_p'ositinning R

| 'f " diff' cult lf therap}st is

| * easier, ddéto :
: adjustabllity

| Friction

inexperlencad
- same "

g same

I Disadvantages

* fingers with varying p&sswe |
range of motion difficult to splint

_at the same tirne

works

* outnggar N

| obtam'abiu_i_g B

* fraely avaxlable

% from one 'fi'rm

nnly

g

necessary

* m:at necessary

Advantages

1% cost eftective, o
.k * durable and strang

Y

E Iooks very

o *“"ﬁoes not ust

/professional

__ _-_..Based upon the abavah infannation, neuther of the two types of outng gers fas a :
5§ __-_dlstinct advantage aver the other | .

. .Q‘. .

B ‘Tha mujor édvantages of the welding rod outrigger srathe ncst, avallabmty, durabuity

. | and the shorter time it takes to attach the autngger to the spllnt base.

- -_ 'The d;sadvantages are thé difﬁculty to sp!int ﬂngers w;th varylng passwe range uf
L 'motaon at tha sama tsma and the necessity of a ]ig to make 'the notches '




TR -. T Chapter 8



CHAPTER IX
CQNGLUSIQN

o Smce thrs siudy was deveiopmentai in nature the researchbr was ab,e te eeme to_"-

- :'__'three cenelusiens, namely ] - oo L S
o - i) R rubber bands from the same bateh (whieh are mere er Iese equal in; Iength .

- __'thickness and Width) do not. underge the same amount ef iengthening when._-

) identical weights are hung on;e them (Study 2B, Chapter IV page 36}«

o o u) L incben beiween the oytrigger and the fiehmg line eigmf‘eentiy inﬂuences the' |

ameunt ef feree exerted on the fmger (Study 3, Chapter 4% page 48); and -

N ii'i_)' 8 'frictien between the eutngger end the traction unit is reduced by covering 'the _' -

_outrigger with Tefion and usmg ﬁshmg Ime as part of the trectien unit (Study; : |
4, Chapter Vi page 55) ' o o

-

'i[i'.'.

o Theee eenelueibns led te the develepment o a spiznt deegn whlch teek the abeve e
- ﬁndmgs inte aeeeunt and wae still elimcaly effeetwe Ghapter Vil (page 61) des::nbes o
~ how rubber bande were replaeed by tensnen springs especualiy manufaotured for the_"‘ '
- 'research pre;eeti A jig was made to bend nbtchee in the weidlng red and these =
S notehee were eeated wnth Teflon paint. “This was intended to ensure thatthe friction
_ " be'tween the weidlng red eutrigger and the ﬁshlng line was kept toa mimmum At_" ; |
L the eame time etdi it ensured that the ﬁshing ine did not get. ceught between the B
| 'outr;gger and the ihennepiastie stoppers Aii hat remained was te teSt th:s new' o
o design in & Iaberatory eﬂue‘ien, befere it was ubed el:mca!iy -

|

- | Hewever. enether type of outngger system became available m South Africa and th;s o

| prempted the comparisen of qhese wo outngger systems Ta ensure the.t the ﬁnel_‘ S
| _design of the dynamle spiint was cost-effective usmg materlais whtch were readily” |
B o | evallabie, strong and durebie and usmg a pewer souree Whlch was more censistent ‘
2 end reilable than e rubber band ' o R

B -cﬁap'ter-v"lf egs -ﬁéi‘deééﬁbewd' compares how two spiits Lising two ifiient.




o ._ | Outﬁgge!‘ systems. 'namaiy an cutﬂbger made from a p:ece af°eupper cczated weldmg._f
' -rod anci one made from a. pre-formed ptece of stainlesa st»éal I‘-‘mm tha crscussion 5{

o m Chaptar VIII {page 82), itis concluded that tha follnwing dorsal dynamlc ﬁnger_f';
- extensmn Sphnt shauld be used in a chnlcai settmg (See Flgura 9) | ’

__ Lo a tthmDpiaStlc base with velcro attachmant straps, e T T .
%A pre-notched copper cnatad weidlng rod dipped in Teﬂon paznt at Ieast 14 days i

o%a traction umt made fram a stainless steai tensmn spnng with a tension of Sg/rnm o

befare use,

- . '(see page 61), a p;ece af nyion fshing line and a finger shng The usa uf stamless'

s ‘stesei tension springs was aiso remmmanded by Flouzaud (1937}' a"d Breger-Lse’-; o

'..&Buford (1991)

RVl

Flgure 9. The fma! des;gn for the &@rsal dynam.'c ﬁnger extens:on spﬂnt.

S

The above design has a numbar of advantages-' -

e It is cost-effective (see page 68)

o The materials are easily obtamable | ‘_ﬁ o

. X i is strong and durable. prowded the outrigger is attachad securely and the --

_' _ '_ _baSea i made corractty wuth proper regard for mechamcal ancl cnnstruction o
: _.prinoiples. This outrlgger Is sturdy and can not work itself roose as the

s




-:“_'-"'Spactra-Medie syst’em'tends todo ST SPICE AER
g -:--";The fnntioﬁ between the: outrigger and the ﬂshmg !lne ?S neg:liglbia aﬂd.::_ﬁf:_‘-'t'iﬁ
o "='_'_:.-therefore the force exerted on the finger. can be: detarmmed accurately This:_ R
- is dornie: by meaauring the ler\gthanmg of tha tension sprlng Wlth a ﬂa*ipﬁf or
- uuler Frnm the faroe~elangation curva below (Graph 5)_1'75 WSSINE tn read
o off hnw much form is béing exerted ona ﬂnger. For exgy pLé i the tens}cn'_;._
2 ".-springhag %engthened from samm_to 8Gmm afc:rae ufz _
. -'_--ﬁngar T R B IR

SO | 3".-9_9

ﬁ'iog e L

T gl A

:09 is exerted an thE"-

Lengthening in m:.ll imeter

Graph 5 Farce-elongat:on cwve for the tensfor- spnngs _' . - 3.;-_' e

a '_The notches in the outrsgger ensure that tha ﬁshmg line is accurately piaced _' .

-'-_above the ﬁngers

K

ltis cosmeﬁcally acceptablna

'-¢ L

However thls dasign has the fol!omug disadvantages

A]lg is needed to form the notches T S <o |
The Teﬂon pamt should be apphed at ieast 14 days prlor ta use of the o
outrrgger ST




The csutr]gger is nnt as easiiy adjustable in Iength as the Spectra—Medmfﬁ_ --

< system, R R
. .--The above dlsadvantages can faurly easlly be overceme by R T
| Using a jig to form the notches. | Datalled skatches of the jig Whlch was'-_'____:

develaped to farm the notches are provided i Appsnd:x 2 An angmeerhgi{js
ﬁrm should have Irttle dlfﬁculty in manufantunng tha 1|g acccﬁrdlng to. tﬁa'_‘,":.

speclf catlons and onoe a clinicai department has such a ]ig, it shauld iast for_'_:f-';'_:
The Taflon pamt should be allowed o dry for 14 days befora hamg used It .

is suggested that notches ot vanable dlstancas should be rnade inthe weldlng_ E
mds m advance, The dlstances belng determlned by the size of the hand, the
largar the hand, the further apart the notchs should be, Tha weld:ng rods
“ ganbe pre-notchad in three daffersnt sizes: ‘small, mednum ‘and large’ andf'{f
thereafter dipped mta tha Taflon pamt and left fo tiry untli requ:red This' .
procedure should be fairly sasy to 1mplement in an occupatlonal therapy o
| 2 depamnant especiaily where cocupational therapy assistants are avaflable; <
* Dufﬁaulty in ad]usting the outrigger length Should the ﬁngars have dlfl‘erent;_ o

- v passiva ranges of motion, i‘t 1s possmle to use single Ol.ltriggers iea Sﬂparate 53
o cutrigger for each ﬂnger) as can ba séen In Fugure 8.1, page 71 . Lo

o

Tha resaarcher feels however that the sphnt descnbed above should still be tested_ o

o '__clinieallv to ascertain whether the design is. really pract{cal In some mstances when__ L

o ';_the abave dwlgned splmt was used certafn patients complamed thaﬂt the tensnon: |
o springs intermeshed and were not easy to separate -This oc:curance was never
'documented in iheiiterature and the method by whlch the spnngs are attached to the o

i splint may need to’ be changed Presently these springs are attachad by hookmg_ )

them onto & paperclip WhIGh has been bonded onto the splmt base Wlfh a plec& of -

- splinting material. - Possible solutions- may be to attach sach sprmg o rfs own
g '-paperclup, or to cover each sprlng wuth same forrn of plastlc casung S

{-.

'Whatisthé.value-_ of 'this_.res'earch _smayg, =




.'._c_.-

i : 'The splmt imtially used rn the eeeupetlenal therapy deparment was net rdeat ie,r__'
- ;when a patient wais wearing the epllnt, the force exerted on the ﬁnger was not known.
e b Therefore, it was net peseible te develep scnentiﬁcatiy based spttntlng pretoee!s for:':}
- ﬂtﬂerent hand eenthtons, ‘Now epllntlng protocels ceu!d be develeped ed. 8 force_-.-:'_-;_

o _'ef 3009 exertsd on eﬁnger with aPIp flexren eentraeture (80 days poet—eperetively)-_'-
e | 'fer 16 heure per day for apenect ef 10 days ehouici |mpreve the centracture o

.'r; '.

' ’:lefat'snt aspecte ef eplrnt deergne were etud‘red in erder te develep a 3p}|nt which:

© minimise the Pfoblems sxpsrienced in'a clinical seting. At the snd of Study 8

.-chapter Vlll (page 82) ‘a new ephnt deeign is prepesed Using this Splint le

-PQSSibIE tﬁ deteml"e falﬁy &Gﬂurateiy hOW much fnrca IS EXErtEd Ul"l a ﬁng er? Sln ce.

~ thisinfoimation s known, therapists {teachers and clinicians) willbe able to dofurther
o research and BStab“Sh s“‘a“t‘fca"v based epilnﬁng pretecele for dtfferent hand

- condmens, Ttis the researchers belief that splinting ofthe hand and speeifrcallsa the

" _amaunt of feree apphed foa hand should bs far mere elesely releted to the stagee

-~ of healing as described by Stnckland (1 987) and summarieed in: Ghapter 1i (pege { 0)

" Once the phase of heating hae been determined, the eerrect amount of feroe can be B

: fcalcutated usmg guidelmes set out by Stnckland (1987) and Brand (1984 1992)

L :'.This will be ef extreme vatue to students and newly qua!iﬁed eecupatfenal therapists, -

‘choice, Once. sound spnntlng preteeels have been developed patients will benefit,

© and it will no Ienger be a hit and miss type of treetment when they are prevrded wrth Co

a splint

o who eannot rely on their expenence when they are faeed with a difficult splintmg |

o Therefere, the centnbut:on this study rnekes o the field of eccupet:onal therapy is

that the primary two arms ef the etudy heve been achreved

| The first aim wee fo quenttfy the force exerted en a flnger usmg a dorsat dynamac -_

finger extens;en sphnt This can new be aehieved prevrded a ferce-elongatton curve_' o
is avazleble for the tensmn springs whlch are used en the splmt end thet frlctien;_“

e T T Chapers



c exefted orl the fngers The uske of an unknomnfarca mawer be harmmgf] o

o R _. the patlent (lff"the erce is t‘-”‘_’ Qf aat) of not be heiplng {ﬁ tha farce is too smail)
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