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chi-square test. The results of this study show that there is no benefit to a regime of

physiotherapy in a group of patients who have undergone uncomplicated, elective valve

surgery.
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ABSTRACT

Post-operative physiotherapy for patients who have undergone uncomplicated coronary

artery surgery has been shown to be of little value in preventing or restoring the

abnormalities that occur in lung function, hypoxaemia, chest radiograph changes and

length of post-operative hospital stay.

This study aimed to establish whether similar results would be found for a group of

patients undergoing cardiac valve surgery who had an uncomplicated post-operative

course. The relevance of using valve surgery patients is that a very large number of

state health care patienrs undergo valve surgery due to the remaining high incidence of

rheumatic heart disease in South Africa.

Thirty consecutive patients booked for elective valve surgery between June and

September 1995 were included in the study once written informed consent had been

obtained. The patients were then divided into two groups, a treatment group and a non-

treatment !:,.roup. The treatment group received a regimen of breathing exercises,

coughing and mobilisation tor the first four post-operative days while the non-treatment

group were given a set of instructions to mobilise out of bed.

The two groups were well matched tot' age, height, weight, body mass index and intra-

operative details. Post-operatively arterial blood gas values, chest x-rays, temperature

and length of stay were assessed to determine if there WaG any benefit to a regime of

physiotherapy. The data was analysed using non-parametrical statistical tests and the
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membrane oxygenators. The effect of platelet contact with a nonendothelial surface

is as t(lI!OWS (Kirklin. I~)():l):

i) promotion of platelet aggregation which results ill platelet emboli and it decrease

ill the platelet number and function post cardiopulmonary bypass,

ii) denaturation of carrier proteins .with resultant breakdown of flpoprorclns and

generation of fat emboli.

iii) initiation of the humoral amplification system which mediates 11 whole hody

lnflammatory response. The Hageman factor (factor XII) is activated immediurclv

nfter the onset of cardiopulmonary bypass and this results in uctivutiun or the

coagulation cascade and the kallikrein cascade amongst others. As It result (\1' till'

coagulatlou cascade activation there is evidence of ongoing rnicrocoagulariou

despite uppropriute hepcr.nisation. The kallikrein cascade results in the production

or bradykinin which ill turn has the thllowing utlccts; increased vascular

pl.~rmcability. urterlole dilatation. initiation of smooth muscle contrnctlou ami it

elicits pain, Bradykinlu is metabolised mainly ill the lungs. ami sn exclusion of the

pulmonary circulation during cardiopulmonary bypass acts to sustain high

cil'cuillting levels of hradyklnlu These ctl'ccts may contribute to the hypoxia ilnd

increased alveolar arterial difference noted ill the post-operative pnrieut

Physinth~rapy is olh.m requested as 1\ means of improving post-operutive arterial

blood gns vnlues.
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2..I.J A d~sl~riptinll of tile patic!lts lmd~l'gllil1g valve SllJ'£l~ly nuhe JohannLlshurg

Iinspital

In the year I June jl)114 to 31 May l')()S. 313 patients underwent em dlac valve

sllrg~ry at the Jolumnesburg hospitul. The putient Jl\lplllation was composed of:; ~q

Bhlt~k. 27 White. l,t Asian ,lIld .U Coloured individuals Of tl1t';;~~IK: \V1)!e n..mulv

and 131 were male Seventv-slx of these patients \WI\' under the arw (1f 1~ Two

hundred and thirtyodght paticlHs hnd mitral valve surgery lind 123 had aortic valve

Since the lil'st sll~'I:(,!sslitJ operution in which a patient WIIS fully supported Oil

~~llrdi\)plllllHlllary hypu:, in 11)5.', many ndversc ~nl~ctshave been identillcd These

include t1illllHgl.' til the blood. in particular the pliltduw. ulrercd eompnsition lind

pl'lltillctinn of SUItactant. and dHll1gcS (W a result ofhnCllmdilution

:12 I InflllllllllnlOl'y pnWt~SS gL'lll'l'ntct! hy thl.'. urtiflcinl sllrfhl~l'S or tlw

I'Xt!'HI'(Hl'(WllI ~iJ'L'llit

The most importun: surfaees an~ prLlhnhly those of tlw llxygunating IU\HI.when!

lurge umount« of blood nrc hl\mght into direct contnct with tim llxygt,mntinl.\

su: tltn: This surfaee is clther, gas h. tho bubble oxygenators, or u mcmhrnnu in till'



nrterioles lind pulmonary artery hypertension. Should the cause of this not he

corrected the end result is hypenrophy and eventual fullure of the right ventricle

Till.' chronic Illll atrial hypel'tellSi{lll leads to Id1: atrial enlargement and dcgenenuive

changes in the utriul wall that may result in ntrial fibrillation (Gorlin and

Gorlln. 1951 ),

2 I 1 (,lillil'1111l!atmcs ot'vnlvulnr heert disease

The patients arc commonly young Iemnlcs or males who complnin of dyspnoea on

exertion, fatigue or palpitations, Hnrly on in the course of'vulvulur diseuse evidence

of puhuouurv congestion iii present, dyspnoc(I, orthopnoea and a pcrstsrem Cllllgh.

('linically the pulmonary hypertension described ubove may result in the patient

tcding bener. I lnwever the siglls and symptoms of loft-sided fullure are replaced

with tllns(,~of l'ighH,idcd fnilure namely, pcripherul oedema and a raised jugulal'

VCI10lIS pressure (Austen and Hutter, 1()81),

On physical oxumlnation, patients with IOl\g-standing low cardlac output may he

thin, due (0 cardiac cuchexla. They appoar Iiuil, and may ulsn have ::;igns of

cyanosis in till.) lips. iingel's and tOI.)H and n malnr Hush in the checks (Austen ami

Hutter, jl)8])
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were studied, Their results revealed tlu t in one third of the patients, pure mitral

regurgitation was the lesion, These patients had a mean age of 1\) :t 11 years. This is in

contrast to the findings in developed countries where haemodynumicully severe

rheuumtic mitral valve disease generally presents in or after the fourth decade as mitral

stcnosis. with or without rcgurgiration. Moreover. the South Africun studies have shown

that the mitral valve annulus is tilL' initial ubnornu-lity caused by the active rheumatic

PI'(lCCSS and that the severe mitral regurgitation results from secondary prolapse \It' the

unterior mitrul leaflet ( Barlow ct al, jt)H7. Barlow. 19(11n. Marcus et al, Jll1J4)

::; I 1physinlngy ol'vnlvulur disl~asc

A norma! mitrul valve li1CIlHUl'CK 4,() to 6,0 square centimetres in cross-sectlonul

aren. A significant narrowing of'the valve areu is required before symptums appem

A valve oriflce ( I' 2.1 to :U square centlmetres will result in symptollls lith')'

extreme exertion l.'loucntt(. ,",onion will produce symptom» if the valve uren is

narrowed t(l I (1 tel 2,D square centlmerre« When tlw valve nrea is narrowed to I ()

squnre centlmetre normnl tinily nctivitit.ls will produce symptoms (jol'lin Hnd

Gorlin, Il);";1), At 1. () square centimetre both thl.) left: atrial pressure lind the

pulmonary r:apillnry wedge pressure lire elevated, oucn above tho level of oncotic

pressure. With this degree of stenosis. u further increase ill the }11'eSSllI'C gradient

across the mitral valve, in an (IUl.!mpt to increase forward fllwv. will result in

pnlmon,» v uedemu.

The constunr elevation (if pulmonary capillary wedge pressure rcsults ill pulmounry

vasoconstriction. which in time lends to structural changes in the pulmonnry
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Agarwal et til. ( 1()()~) reported tilat the prevalence increased with age until the age of 1S

years. They also found that socio-economic dr ;,•. Old a direct impact nil the occurrence

of rheumatic heart diseuse. Communal living and overcrowding arc thought to increase

the incidence because close personal contact facilitates tilt: spread of streptucoccal

infections This is put forward as one of the theories to ' ':plain the remaining high

incidence of the disease in the third world. Other contributing factors to the continual

spread of the Streptococcal infection include a poor understanding of the consequences

ofthe dlsease, and the unavailability of accessible medical services and medicines. There

remains. however, a factor; nr factor», relating to socio-econumic living condition» that

arc incompletely understood (Barlow, ) \)l)2a and 1l)()2b; Marcus ct al, )1)\)4; Kaplan and

Markowitz, 11)Hl'!)

01\1.' to thn ..'e weeks U{h:I' the streptocoecul infection a pancarditi» develops The

iuvolvcment of'thc valves is seen lIS It series of grey warty vegcrntion» along the edges of

the valve ClISpS. These vegetations then fuse to form It rough ridge along the CllSp

mnrgin. The mitrnl valve is l\nbL~tcd in 8S% of the cases and the ncrtlc valve in ."(l°u

Within tell years of the acute disease 5()~o of the cases develop into chronic rheumatic

disease with u further I.~~o developing the chronic disease aftl'r the ten ycur period. The

vegctatious result ill the formation of udhesions between the valve cusps leadiug to

valvular stcnosls (Bmmnn and Gutsmau, [1)80),

In It retrospective study by Marcus et al, (1 t)C)4), 748 patient» who had had

hllclMtlynamicalty severe rheumatic rnitrnl valve disease I'cqllil'ing mitl'ol valve surgery



2. I Rlteumaric heart disease

Acute rheumnric fever is a self limiting inflnmmntory syndrome tlmt sometimes !bt!ows

GrollI' A beta-hnemolvtlc streptococcal infections of tim throat It typically tends to

recur. It is churncrerised by carditis. polyarthritis. skin rashes. subcutaneous nodules and

occasionally chorea Jt leads to progressive dumage (\1' the endocardium. particularly the

cardiac vulves nnd their liuppo!'ting structures resulting in either valvular stenosis 01'

incompetence (Bormun and Gotsman.I ()HO)

Dcformitie» of the heart valves as a result of rheumatic rever were ilrst described hv

1vIurgagni in 17111 from tlutopsy dissection. However the clinie,il description of rheumatic

heart diseuse \VlIS only described ill 18H(1. some 120 yours later (Borman and Gotsman,

1 t)HO).

The incidence of rhenmutic lteart disease has been on the decline in the developed world

flit' munv veurs. The decline is evident in the following statistics iill' the United States of

Amc.icu In 1950 the death rate pur 100 DO!)was 14, lind in 1()IU it was ( "'/ (Amcricun

heur: association. 1t)97). The linn! !llOJ'lallty fbr 199.1. us It result of rheumntic heuu

diseuse was ~ 74.1. or which I 71)() lJ 1°0) was males and J l)~:~((1llH'!/o) were female

The reported prevalence frem a study i.:Olt:plcted in India. which may be more

comparable (0 the South AtH~1lI1 situation, was 6.4 PCl' IOO() in tho general rural

population (Agarwal et at ll}t.);i). In 1972 Mcl.nren et aL conducted a survey of J 2. O~O

Black schoo] chtldren in Suwetu. They found an overall prevalence mte of () t) pUI' J (Jon

with a peak rate of 1():l per 1000 in children aged I!' to 1B years ( Mel.aren et al, Jl)7~)
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The relevant literature fur this study was located with a CD ROM search 011 Mcdlars at

the Universlty of the Witwatersrand Medical Library, as well as a Medline search nil the

internet. The tollowlng keywords were used: physiotherapy, heart SlIl'gCI')I, post-

operative. brl.!alhing exercises and rheumntic heart disease The articles identified from

these searches were then limited to the English language publications oulv.

The topics covered in this review arc important to the reasoning behind this study.

Patients with valvular heart disease, particularly those caused by rheumatic heart diseuse,

are no IO!1gl'1' treated with such ('(~glllal'ity in the firsr world, Thlls little research in

physiothl;;\,ap:v has been directed towards this particular group of patients, The reason fhl'

the decline ill I'hl!Ulllllti!: heart disease ill the first world is the appropriate treatment or
l'itl'epto~'occal throat infections und an overall improvement in social conditions

(MaClanm at nl, I \)7.~ and Barlow It)t)2a). In South Aftioa, the limited availability of

health care practitioners. public trnnspmt and financial restraints result ill nun-treatment

of strept ococeul throat intbctions. A review of t:10 pathophysiology, incidence and nntur: ..•

of rhcuinntic heart disease hns been included in the literature review. Also included nrc

the adverse cn~cts of exrracorporenl circulntlon. These sections arc a summarv of the

literature nnd not a critique liS I do not feel that r have tho background ttl give 1I critique

on valvular surgery. A critlque of tho physiotherapy llternture involving post-uperatlve

cardiac patients will be included.



In order 10 nnSWQ1' the research questions a study was designed to determine whether or

not patients undergoing heart valvular' surgery benefit from routine post-operative chest

physioth~\rapy.

Routine pust-operutivc physiotherapy. which includes a regimen of breathing exercises,

coughing und walking. is of no benefit in the uncomplicated post-operative valvular

surgery patient.
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with rheumatic valve disease, especially those prese iting with active carditis, are young,

black and have relatively underprivileged backgrounds (McClaren et al, t 975; Barlow,

1992a and ll)(l2b~ Marcus et al, 19(4).

Since the first valve replacements in 1961. the operative procedures and the lise of

extracorporeal circulation, have been refined and improved upon. With the large numbers

of patients seen with valvular heart disease requiring some form of operative intervention

it is important to establish whether the results of rhe Jenkins and Stiller research are

applicable to this patient population. It is also relevant to establish whether the need 1'01'

routine post-operative physiotherapy exists in the light of the improvement in operative

techniques and shortened anaesthetic times.

The aims ofthis study were:

i. to evaluute the necessity of routine post-operative physioth.!rapy in a sample of

patients who underwent uncomplicated valvular sllrgery.

ii to determine if the results obtained Irom patients undergoing corcnary artery surgery

were pertinent ttl patients undergoing valvular surgery.
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INTRODUCTION

Physiotherapists working in the cardiotitoracic wards. spend a large proportion of time

each day assessing and treating post-operative cardiac patients, In the II', rwo decades,

much research into different combinations of chest physiotherapy treatment techniques has

occurred in an attempt to establish the most effective combination in preventing (l(JS(~

operative pulmonary complications. Recent research has compared specific chest

physiotheruoy regimes to a programme of walking the patients as soon as possible post-

operatlvely (Jenkins at al, 19~1);Jenkins et al, 1990; Stiller et al, }994; Stiller er al, jl)9S),

The research by Jenkins and Stiller has been largely confined to patients undergoing

coronary artery bypass graft; surgery. Patients who have had cardiac valvulur surgery had

not been researched as a separate group at the data collection stage of this project It is

thus difficult to determine whether the results from the Jenkins and Stiller studies would

apply to this patient population.

A large number of patients in South Africa require some ['<>1'111 of valvular surgery. This is

principally a result of valvular damage due to rheumatlc heart disease. Clinically

rheumatic heart disease seems prevalent, however statistics of the overall current

prevalence are not readily available. Although rheumatic heart disease is a chronic

disease, it is not a chronic lifestyle disease, and thus the patients diffel' from those who

require coronary artery surgery, The patient population included in this study is typical of

that encountered in the State hospitals in Gauteng, South Ati'ica. They do not have the

risk factors associated with coronary artery disease, for example smoking. obesity and

hypercltolesterolaemla, which makes them 1\ unique group to study. In the main, patients
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on day two post-operatively and walking fi'tHn day three The patients in gl'OUp .'!

were seen prc-operutlvcly and twice daily on days one and two. and once daily on

days three and four pnst-nperativcly. At these sessions the patients were treated

with a regimen of deep breathing exercises and coughing. Till.' group three patients

received the same treatment us described above for group :2. They differed from

group two in that tlwy had four treatments on days one and two, and 1\\0

treatments on days three and four post-operatively. The results fhlln this studv

were in uurcemcnt with the above t\V<1 studies in that the lncldence nnd severitv of

hvpoxacmin, Iever, chest x-ruv abnormalities and slgnlflcnnr pulmouarv

cOllllllkatiolls was not notahly higher for the control gl'\\Up. Puticms excluded Hom

this study iuclud-d those that were mcchanically ventilated for more than ~,+11ll1llS
post-operatively, and those who developed a ncurologicnl or cardia" complicatlo»

which rendered them unable to pal'ticipate in the study, The recomrncndation (II'

this srudy is that nil patients he continually assessed 1'01' clinically signilicallt

pulmonary complications. and treuted with physiotherapy if and when tim need

Stiller et nl (11)1)4) make the thllowing point. Although the control group received

no pre-operutlve phYHillthempy they did watch el video pre-opcratlvoly which

menrlons chest physil1thl.:rapy, In the process of giving inthnncd consent to

participate in th(,l study, the patients were mucic aware of the rationale fnr doing

hreuthing exercises and coughing post-opcrntlvcly. It is possible that both these

fhctors may have ni1cctcd thl.l behaviour of'the control gruup
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operative pulmonary complication was too broad thus accounting ihl' between 71%

and 92° ()of patients developing SllCh a complication

In a study of 110 white males lllldel'gl)ing corollary arterv surgery three different

treauncnt protocols were assessed (Jenkins et at. 14JRl); 19(0) The study

population was divided into three groups, All the study participants wen' seen pn.l~

operatively by a physiotherapist and were t:.mg,llt Imiling,. couglting with sternal

support and active upper and lower limb exercises, The need to move nbnut postq

operatively and expectorate hnmchial scerctions was also explained. This was the

only physlctherapy that the patients in the control group received post-opemtively.

The patients in the other two gt't~t!psreceived either localised brc"tiling c'{C[CirC8

(with vlbrations and percussion III It postural drainage posltiou if deemed

necessary) or incentive spirometry. The patients 1tl both these groups were taught

their respective techniques pre-operatively and cncournged to practice them, They

found that adding breathing exercises 01' incentive spirml1ctry to the programme of

the control group. did 11\)l alto!' their trcaunent outcome, The authors

rcccmmendcd that the uncomplicnted coronary unel), S\ll'gery pntic:t1t be tuught,

and helped with the mobility regimen.

Stiller et al. (i (N4) included u control group in their study which received 1\0 pre-

or post ..opcrntive physiotherapy. This was the lin,t study in which physiotherapy

was completely excluded. The st\ldy pepulailnn was made \11' exclusively of'

pmicl1ts undergoing coronarv ut'lery surgery. The control group (group I) followed

the normal nwhilisntllHl protocol ~,ftim huspltal which included sitling out of bed



:U.J Mohilisation

Dull and Dull (l9lU) compared ~nrly mohilisatiou alone ttl early mobilisation pIlls

lll(,)athill~t exercises \11' incentlve spirometry l~arly muhillsation was tk·tilll.'tl us:

'll1lkll! circurnduction, rangc of motion ttl all extremltie. •. threv maximal I.'ouglis,

and encouruncmeut und ussistnnce h' turn lhlll1 side tll side, sit up, or stand up"

The study group lncluded 29 putlents \",,110had l'(ll'Ollary urterv surgery ami 20 \\11\1

had valve renlnccmcnt Slll'!:N1:V Thev found that neither of tht, "tlddl!d" modalitie»

(incentive splrornenv 01' hreathlng exercises) were html'lkiai to the early

mobilisation programme nlone In addition. 11011(.) \11' the three progmlllnw"

improved th~~lUll!!. function dmngcs seen post-opcranvely

For the PlIl'pos(')s of this study a pulmonmv complication WIlN defined as

II u hm1Iwl'llt\ln' elcvutlnn of 4" F above the mean pru-operutive temperature

• II temlH.'l'iItlll'(~ elevation of:! to 3" r: above thl.l mean pre-operative temperuturc

in addition til n[inol'lllil!auscu!tutmy lindings

• purulent sputum,

t Ising these dt'lillitinm: the uuthors found that 77% o1'llw patients who underwem

coromuv urtet y lIlll'/,j,CI'V and 92° II uf the valvular surgerv putil'lllS developed II Pllslu

operutive ccmplicatlon during their respecilve trentment progrnmmes They thus

~'(llK'l11dl..'dthat none of till) trentmcnt progrnmmes was dl~l:tivtJ at pnwcnting postti

llpl'mtiw plIhmllHlIY t:ompli~'ati()ns, It is pnsHihl('. that the deflultion or a post"



occurred every two waking hours for the first three post-operative days. This coukl

lead to confounding results as it is fdt that in clinical practice the effect Pi'

trentmont should be evaluntcd 11I1 the cllnical outcomes or that trcatmunt and not Ill'

determined by it Lime period. They concluded that neither conservutlve ('Iles!

phvslotherapy, incentive spirometry 01' continuous positive airway pressure

improved till' resnictlve lung functlon ,h!fcl.:t within the til's! 7'2 hours )1(11'1-

uperutlvely

From the studies discussed above it is dillkliit to draw conclusions SOHl(: of' these

tliflleulties have been highlightlJd all'l.mdy. Ilowever, some or till' tlH:tllls not

mentioned will now be di!lGllHsed. Tlte parient groups HII' the dillcnmt studies were

not standurdised S,II11U groups consisted of patients undergoing different hinds or
surgical procedures, while others were patients all undl.:l'going the same procedure.

'I his may he a c.:onlhunding variable when trying to compare the l!ludic~ Tit ...

inclusion and cxeluslon criteria ure not always clenrly stated and diller between

studies As has been mentioned previously, walking till! pntil.lnt has not hC(.'11

address ...d. and thus is H Pll\lr!y cl).1trtlllcd variable, Pntlent position till

'llhysiollwl'upy"ICdllliqllcs are also not consistently recorded and thus could play

u role ill the results lif these studies Chest physiotherapy it would seem has

multiple ddinitilln~ as Illl two studies used the same chest I'hYHioLhcrapy I'(!gim~..

Control gl'OlIpll who did not receive physiotherapy were never considered, and thus

it is dil1kll!t to isolat\} tlli) el1cct (If physiotherapy
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had less post-operative atelectasis on chest roentgenograms throughout the first

four post-operative days than the other two groups This "vas thought hI be due to

the Spirocnre having an additional visual stimulus to hold maximum inspiration fbr

three SL\l'llllt!S With the TI'i11o spirometer the halls will rise when a rchHiwJy smnll

volume is inspired rupidlv, and inspiratorv hold is llllt encouraged (Oulton et

al.l\)Hl),

It should be noted that postural dl'llinugc positions and patients' position while

using the spiromettl) were not described, In addition. 110 information is given

about patient mobility post-opcnulvely. The authors state that utter five patients

had been entered into each group it was obvious thnt the spirocure group \VlIS

thrlng the best. In iuterpreting this it is important to note that the groups were not

well rnutclred for age and this may have influenced the results The mean age of'the

dllJst physiotherapy gl't'u') was 45 years while the group using the Splrocure ltud II

mean ag\.\ was (1(J years.

Stock et ul, (1 t}S4) compared continuo us positive airway pressure, lncentlve

spil'Omcll'Y and conservative thempy in t1 group of elective open heart surgerv

patients. Of the sample of ,HI patients. only five patients had valvular surgery while

tim!' had a combination of coronary lU'tory surgery and valvular surgery The

remainder all had coronary urtery Hurgery, Conservative thol'lll)Y was I.'onsid(,)i'(.'d

t~llll III flve maximal h~ltahtti(illS, hut1ing und inS!fllctioll to "cough heartily". No

details were given about patient positioning for treatment OJ' how SOOI1 the plltil.mls

were made to walk 01' sit out of bed. ELIch treatment lasted fifteen minutes and



Olkkonen et al. (1l)9 1) found similar results in a study ill which either intermittent

positive pressure breathing or incentive spirometry. were given together with

cnnventional chest physiotherapy in a group or 52 coronary !lrlI.)IY surgery patients.

The conveutiunul chest physiotherapy oonsisted of 'breathing techniques. deep

dlnphrngmntic ventilation and efllelent coughing'. The patients WI.!I\! trained ill

these techniques tor two days pre-operatively. Post-operatively the patients

received this conventional physiotherapy a minimum of once a day. They ulso

received intorrnittont positive pressure breathing on fbur occlIsions timing the day

01'. incentive spirometry every nlternurc waking hour. They concluded that the

illddcl1~'e of ntelectasls in both groups increased during the i'lt\ldy period In other

words. neither intermittent positive PICSHlll'C breathlug OJ' incentive spiromenv

when added to conventional chest physiotherapy were able to prevent or improve

thl' post-opcrutive atelectasis that occurs i()Uowing open heart surgery. Once again

this research docs not mention n bed exercise programme 01' at what stal:ll~ the

patients sat out (If bed or walked. The position in which the physiotherapy was

done in is ulso 110t included in the metlwdology.

Oulton ct al (I 9H1) considered whether dilfcrent Incentive breathing devices added

nny benefit to a regimen of smndard chest physiotlw1'Upy in It group of corunarv

artcry surgery patients. ThllY compared ch,· iotherupy alone (which consisted

of cncoumgcment to cough. deep breathing. postural dl'llinnge. vlbrntinn and

percussion) to chest physinthcm)1Y plus either 1\ 'l'rlflo spirometer 0(' u Spirocnre

spirometer. All paticnrs were taught how to lise their chosen device pre"

operutively. Theil' results showed that the group using the Splrocare spirometer



groups, it result of a change in operative procedure. Had the lncentive spirometry

group not had this confounding factor their results may have been different.

Gale and Saunders ( I'J80) compared a Bartlett - Edwards incentive spirometer to

lntorminent positive pressure breathing in a group (If patients who had undergone

open heart surgery. The total sample of 109 patients was made LIP of 74 coronary

artery surgery patients, n valvular surgery patients and 12 "tnis~:llllaneolis"

opcrarions. A regime of pre-operntive training in the usc' of the modality that they

would lISI,l post-cpemtively was followed. Post-opcrutive treatment consisted or

four hourly lISU of this modality for a minimum of three days They concluded that

incentive spirometry is not significantly better than intermittent positive PJ'CSSUI'C

breathing in preventing post-opcratlve atelectasis. Following both Ibl'J11s or
treutmcnt then: was II trend to hypoxaemiu that was slightly greater ill the

intermittent positive pressure breathing group.

The results of this study arc difficult to compare to other studlus as 1\0 details are

given coucernlng chest physiotherapy. It is tl1\18 presumed that the patients

received no chest physiotherapy treatment. There is also no mention of walking or

active bed exercise programme» that the patients may have followed during this

time. It seems unlikely that it regimen of ten incentive splrometry breaths, 01'

twenty intcrminent positive pressure breaths alone, in n twenty minute treatment

session is slItlkient to have (\11 ct1e~ton ntclcetnsis.
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f),,2:.JntermjttgllJPt)AtjY~.]1JQ~g!re.J)j:.l)lllhi!lg.aI)PmAjll_(;l,mtiYQ spjrOIl}Qtcl'S LI~}

and.hIQw..llqJtlgs

Iverson et al, (1978), ill a study of 145 patients undergoing cardiac surgery,

researched the effect that intermittent positive pressure breathing. incentive

spirometry ami blow bottles had on atelcctnsis. The studv populution was

composeo of ~() pntients who underwent valvular surgery, !-It) coronary artery

surgery patients, and six patients who had 'miscellaneous" operations. All patients

received pre-operative instructions in thoracic expansion exercises and coughing.

in addition to one of the above modalities. The results showed that the lntenuittcnt

positive pressure breathing group fared the worst with the greatest number of

resmrntory complications post-operatively. The group tI~illM blow bottles had the

fewest complications. The results also showed that none of the above techniques

prevented the atelectasis from occurring 0(' improved it during the n hour study

period.

Once again interpretation of the following results should be made with the

following factors in mind. No mention is made of the pnticnts' position during

these treatments. or whether OJ' not the patients were walking alone or with help at

any stuge. The detlniticn of n pulmonary complication is not clearly stated and thls

makes comparisons to othel' studio» dim~~1I1LThe findings tb1' the group who used

lncentlve splrometry should bll viewed with caution. The authors state that the

pump times ibr this group were signiticnmly longer than those of the other two
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surgery patients and ten coronary artery surgery patients) into three groups. The

patients in all three groups were pre-oxygenated and suctioned. For the patients in

group (me this was the only treatment they received, The patients ill group two

were manually hyperlnflated six times and then suctioned. Those patients in group

three received six manual hypel'inflatilms together with chest wall vibrations,

administered during the expiratory phase, plus suctioning, Manual hyperinflation

and vibrations have been shown to recruit collapsed lung units (Menkes and

Truystman, [(77), It would thus follow that, in the presence or decreased breath

sounds, u return to normal vesicular breath sounds may be expected on

auscultation. ThiJSC respective treatments were continued until the patients WCI'I.~

clinically clear of secretions 011 nusculmtion Unfortunately the post-treatment

auscultation findings were not recorded in the results, and thus 110 conclusions can

be drawn for the eflectiveness of the above techniques in altering auscultation

findings.

The results reported showed no signlflcant difference in eifectlve dynamic

compliance, PaO" and the PnO.~1PIO~ ratlo between any of the three g)'(lUPS, They

thus concluded that a single physiotherapy treatment to tile intubated post-

operative cardim:, patient was of 110 benefit. In keeping with the Ilndlngs of the

Eall.ls l1t al. (I ()lJ.'i) research, the patlents in this study were not treated while still

intubated.



They concluded that the; use of breathing exercises in high risk patients reduces the

incidence of post-operative pulmonary complications. but is of no benefit in the low risk

group.

The following factors should be borne in mind when interpreting this research. Tile

routine ward procedure is till' ill eXCl!SSttl any programme that might be adhered to in tile

state hospitals in Soutl: Africa and so the conclusions mayor may not be similar. It is 110t

stipulated in the methodology whether the control groups received any input trom the

physiotherapist either pre-operatively 01' post-operatively. In this study percutaneous

catheters were used to assist in lung clearance in patients with excessive secretions who

were unable to cough etlcctiveiy. In the experimental high risk group. 1\OI\e of the

patients required the use of a percutaneous catheter. ill contrast six out of thirteen

patients in the high risk control group required their lise, It is possible that the need to

usc percuumeous catheters arose as It result of the patients' lack of training or instruction

in coughing. and not as a result of the thoracic expansion exercises. Lastly, the

researchers omitted to mention the amount of active exercising in bed or walking

whether independently OJ' nsslstcd by the therapist. that the patients did post-operatively.

The missing data from this research study may affect the interpretation of the results

On return from theatre, cardiac surgery patients typically spend the first 12 to 18

hours intubated alHl ventilated in the lntenslvc care unit. Eales et al (1995)

conducted a study to determine if routine physiotherapy fbi' the intubated patient

was necessary, They divided their patient population of J7 patients (27 valvular
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In a study done by Varciu and Varciu (l (77). a sample offorty patients undergoing open

heart surgery was divided into a high risk and low risk group. Patients considered at high

risk for developing post-operative complications had one OJ' more of the fcllowing

features:

II smokers or those who had ceased to smoke in the previous six weeks

• an I've less than 80% and a FEVj(FVC less than 75

• older than 6() years of age

The low risk group included the remainder of the sample who did not have any or the

above features.

Each of the above two groups was men further divided into an experimental and it

control group. The experimental group were seen by a physiotherapist once pre-

operatively for lnstructlon in lateral and posterior basal expansion, diaphragmatic

breathing and coughing. Post-operatively these patients were seen twice daily for the first

tour days alter extubation by the physiotherapist. At these sessions the patients were

treated with the thoracic expansion exercises mentioned above in side Iyl,lg and supine

with the head of the bed ralsed 45 degrees. They were encouraged to cough both during

and at the end of the treatment session, In addition they also received the ward regimen

that included; incentive spirometry two hourly. nebulisation four hourly and turning,

deep breathing and coughing every hour as administered by the nlll'sing staft: The control

group participated in the ward regimen only.
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The effects of haemodilution are due primarily to a decreased coiioid osmotic

pressure caused by the crystalloid priming solution used [e)!' extracorporeal bypass

circuits, the colloid most affected is albumin (Webber and Garnett, 1973: Sanchez

Del.eon et aLI ()S2). In the studies done it has been difficult to determine the

significance of a low colloid osmotic pressure due to the simultaneous

microvascular injury incurred during cardiopulmonary bypass (Smith et ul, 11)87)

A decreased capillary coloid osmotic pressure may cause a degree of interstitial

oedema in the lungs. This may explain, in part, the increased incidence of

atelectasis and ventllntion - perfusion mismatching tl' at occurs allot' exn acorporeul

support.

These factors added to the well known 0I1e8 of hypoxia due to the lungs not being

perfused, collapse of the lung during extracorporeal circulation, direct trauma from

retraction of the lung and the effects of anaesthesia on ,he lungs combine to result in

pulmonary insufficiency after open heart surgery (Howell and Hill, 1978; Bourn and

Jenkins, 1992.).

The above findings present themselves clinically as all increased alveolar arterial oxygen

difference (P(A-a)(h), a reduced arterinl oxygen tension (PaO~), decreased oxygen

saturation and Ull increased intrapulmonary shunt (PaO.! I 1"1(2) (West, 19(0).



expansion followed by passive expiration with it rih spring; at the end of explration

to stimulute II deep inspil"ltioll SllPPllrt~d ~'(l\lghing included it pillow (II' till'

patients' hands bdng held against the inclslon site to s.lppOIl the wound during,

coughing This corubimulou or hreathlng exercises uud coughing was coutinued

until the physiotherapist assessed that the auscultation limlings were clinically deal'

lit improved nOIll the pre-treutment findings and that the patients' cough was

effective and unproductive. If the patients' chest was ussessod as cllnicallv \:It."11

prior tl' treatment the patient lilt! not receive it treatment. In this study 110 putients'

were ilssl)ss~'d as cllulcullv clear prior W treatment Till.' same procedure was

fnlh)\wd during; the second treatment in the uttemoou

iv On day two. utter the removal of the mediastinal and intercostal drain», till'

patients were walked "around the ward" ([I distance of 4~ nu..:tl't'S) in addition ttl the

trvutment deserihed above. The same treatment was I'cllL'at~~din till.) atlernoon On

day three the treatment was the same us that descrlbed lhl' day two, l:XC\)pt thl.'

distance walked was lncreuscd to IjO meters The patients were allowed tl' walk a~,

ll111l'll as they wanted to, t.1xdudil1g sNir:;, during tilt.! remainder of the day

v. On duv tour till' treaunent was the same as that described uhovc 1'01' day three.

'lreurmcur was dlscoutinued Hlh~1'day ibm and the patients were instructed to

continue walking and coughing as necessary,

vi. As with till.' non-trennucnt group. the patlents were lllonitol'l..ld tinily until

disdl(lr~\~j as is I'OlltilWly dune in the unit.

~\



3 (, :2 Non-Treatment (il'llup

lh~ following signs were assessed on each occasion by the researcher

Tcmpcrunu e, f'!.!spinlltll'Y' rate, nusculturion of the thorax. dwst radiograph if

prescm nnd shuulder range ol'movement

li. The patkmts were seen twice by the researcher (\1\ days' (IIW and two (onw each

ill the morning and the atteruoou) and once daily Oil days' three and luur !ill till'

morning) post-operatively.

iii. 'l'hv patients were monitored dullv thl any post-opemtlve wmplkntlt)n as I" till'

routine in the unit ulltil dischUl'gl1

.1 (1.1 Tnsumeut (il'lluj)

i. Assessed in the same manner ns described for the non-treatment gl'Ollp

il. Followillg the assl.l.~Sl11el1t session the patients received physiotherup« as

described below.

iii. The tl\·,tlnwnt involved the patient supine in bed with pillows behind the back

und !In.' head. The dcgrcl.\ nf hend Hull trunk elevation WilN It minimum (11' 4'1

degrees. The physillthcrupist tHught the pntient "deep hreathing exercises" and

slIllillll'wd coughing. Deep hreathing exercises were defined as lateral costal



helm trunsfurrcd to the wHrd yet. Those pntients in the uon-trcatment gWlIj) were

nssljssud 1\11' the first time after extubation

Finully a notice saying "Sue's M!k, patient" wus placed in the patient's tilt: SI) that

all the ward stall' and visiting physiotlwrapisls would know that the patient was

part of a study. ThiHwas done to prevent other therapists on the ward treating the

patients in either group. All tlw physiotherapy treatments were done bv till' same

physhltlH)mpist working on tim ward to insure that each patient ill the treauucnt

cardlothurucic surgeon responsible 1'01' them. The surgeons involved were unaware

as to which of the two groups the putients belonged.

t\ pntlent wns cousldered to have II respirutorv complication if nil three of the

thllmviniJ; i11~'t(1rswere present:
II

,. the temperuture was greater than JX.~ ("

• there wus l'adiolngkal evidence of cousolklntion 01' collapse,

• there was evidence of rcsplrutorv lmecrlon clinically and on uuscultution as

For' the purpose 1\1' this study "chest cllnically clear" refers to nuscultatlon nl1ding~

or normal hnmth sounds with no added sounds.



"Colmtred", 01' "Asian" The smoking history t(11' patients still smoking at the time.'

of the interview included the number of clgnrcues smoked per day lind the number

til' years for which the patient had smoked. "Past" smoking hislCll') included the

above information and the length of smcklng cessation.

Shoulder n1l11.~\)or movement of all patients was tested pre-operatively The rest

was simply noting lind n~cOI'ding active range of shoulder flexlon and abduction

The range of these movements was estimaied and not IIIeasureo as this is tilt'

routine in the unit

Patient» in the uon-treatment group were instructed that they shOUld tl'~!ami l'IlUgh

regularly. In addition. (It! the second post-operative dny they should. tngt:thcl' with

tlw hl..:lpof the ward Ilursing stan: get out or bed and walk uround the ward 'l'hev

were inlhl'lllcd that they would be routinely assessed throughout their stuv III

hospital by the doctors and the resenrcher.

The treutmcnt group patienrs W()I'C instructed that th~ly would be seen on tillY!>' OIlC

to iour post-operntlvelv lind taught breathing exercises. assisted t:ollghin~l. und

helped with walking Oil dllY two.

The tirst u eatment thl' this /1.1"\UP (lnly commenced post-extubntlen us treatment

during intubatillll in thls patient population has been illuml to he no more

sm'cess!ill than sm~ti()ning nlone (nnlL~s I.lt nl., 19(5). The pmicntH wh» were

extubated were treated fbI' the flrst time in the intensive care unit if they had not



l-uch patien: participating ill the slud", was assigned a number ill sequential order of

admission (patients' 1-3(1) This was done to ensure patient coufidcntiality, as the pntient

data was then collected and recorded under the patient number The patients were then

l'andllml~' assigned ttl nne of two groups All equal number tIl' red and blue coloured

tiddlywinks discs \WI'I,) placed in a bag. A collenguc of the researcher who was

ullillWlv..!t! in the study then selected a disc lhl' each patient. A red dlsc resulted in the

patil:llt being placed in 1l1'(llIPone (non-nuatment g1'l1l1p)and It blue disc in l:\I'OUptwo

ttre.umcnt group). This I'l.'s\l!lct! in the researcher knowing prim w till' pre-operative

inter ':Iew til whivlt gl'llup the patleut luul [11.'1.'11 assigned. All the )1atit!l1tii received then

post-ovcrurive instructions at this interview which was conducted hy till' researcher ThL'

j.atil'l1ls in the (1'l.'allnl'llt gl'llUp were told that they would he seen the morning uller

The prc-ope-ntive lmcrview tuok plal!\.::'; to ,HI hours h~llbnlthe patient \vas

scheduled {hI' slII'gcry. At the pre-operative interview. the thllowing putlcn: data

was collected nge, sex, rnclal group. height (in moters), weight ( in kilograms).

past medical ami surgicul histerv, smoking history, PI'CSt.mt history and PI\'·

operarlve nwdicatillt1. Racial gmuping was classlfied accnrding to the infjl'matilll1

on thl.! admission stickel' of the pntilmt nnd was either "Black", "White",



this study. 1lowever it was not signilkantly different Hom the data obtained ill!' till' other

W patients

'I'wenty-une ibmallls and nine mules aged between eleven years and sixtv-ihree years of

age with It rueun a~c of 2\).72 years made liP the study population. During the studv

period lin additional t\VO patients were admitted tor valvula! SUI]p ..W who WUl\.' not

included ill tlw study. TIlt' reasons for exeiusiOl\ wen) documented histories of pulmonary

tuberculosis

.1 t; Matt'rials used

1 A Detecto scale and rule!' were used for nll helghr and weight meusurcrnents

ii. A standard ural thenuometcr was used for all temperaurre readings.

iii Enrlobl.' capillur,V blood was taken using a hcpnt'inis(.!d glass capillary tube

(Dt.I~.~.·1~..l ,10 cliuitube).

iv, Bluml gus analysis WlIS done in 1\ Cibu~(\ll'll;hg 288 blood gn)! sYlltummachine thut

was ealihmted at oShOO each morning according to the manufucturcrs' insnuctions,
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.~J l-xclusiou [.tndWi(ll(lmwul.Gl'iterill

i, Documentation of pulmonary disease (e.g. pulmonary tuberculosis) in the medical

record

ii. A prc-opcrutlve neurologicn] disorder (fhr example, U cerchrnvuseular accident)

iii. Patients who \WI'C intubated Ihr lor.ger than twenty-four hours uller unaesthutic, as

prolonged intubntion is a known risk thr the development of pulmnnnry complications

IV Putient» who returned [i'om theatre with ncurologlcal 01' cardiac complications which

rendered then unable ttl participate in the study.

v. Patients who spent more than i1l1'ty·cigitt hours in tlrc intensive care unit, us this

l\\I)J:gestcd that the patient had not hnd a stable post-one: ative course.

J 4 The study p\\PUlllti(l1l

Thit'tY~llix sllbjc~ts were included in the study of which six (17 0(,) were withdmwn

during the post-operative study period. Three of the paticl1ts sut1hcd a ccrebrovnsculur

uccklcnt liming :;tlf!:WryOJ' ill the hnmediute m:1I1c post-operative pmiod. One patient was

lntuburcd ful' lDllger thnn 24 hours, und till'. other tW(1 patients remnlned in the Intensive

care unit fbr lunger (him 'IN hours due tIl cardiac instability. The pre-operatlve data

collected for t1WS~l six patients is not included in the statistical annlysi» of the resulta of
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METII(H>S

II Location

This study was carried out in the cardiothoraclc unit of the Johannesburg hOflpital,

Gauteng, South Africa. Patients requiring cnrdiothoracic surgery are admitted to this unit

Irom other I\ospitnls in the Gauteng region, with many of the referrals corning fhw\ till'

('luis I IUlIi Burugwannth hospital in Soweto: Subsequent to thl.l start of this study erhlcal

clearance ihllll the Conunittee for RCSCLll'ch on Human Subjects of the Universitv llf tho

Witwatersrand wns obtained Iclenrance number: M9S()331} .

.~,2 Inclusion critcrln

i. All patients aged I() years and ()!t!CI' Ildmitted for elective cardlac valve surgery, to thl.!

nhovu unit, between 12 June 1995 and I September 1l)l)5,

iiWritten informed consent was obtained from the patients themselves. or in the case of

minors, l~llnselltwas obtained from the parent 01' ll.)galguardian,



.. lung compression fruut percussion over the child's compliant thorax, may have

caused physical collapse of the airways or forced air out of the ventilated

segments and allowed them to collapse.

• the pain induced by chest physintlwrapy may have. lead to splinting of the thorax

resulting in a decreased functlonul residual capacity, resulting in collapse

In I.', ucluston to their study they recommended that chest physiotherapy he used

with caution in this patient population and not a~ a routine treatment



In interpreting the results of this study it is of note that during the time period of

this study t 23 patients were admitted for valvular surgery with only 78 patients

included initially, This means that 37% of the valve population were not included ill

the study sample, Exclusion criteria were: haemodynnmic instability (this is not

defined), inability of the patient to perform the pre-operative tests. inability to

obtain informed consent and an intubation time of longer than 72 hours III

conclusion these results confirm that more treatment is not effective in preventing

post-operative atelectasis. 01' improving post-operative lung function.

2, L4 Paediatrigs

One study was found in which the effects of post-operative physiotherapy on

children were discussed. Although the age group discussed is younger than that of

the sllbjects in thls research report it is felt that the findings of this study should be

documented fbr completeness sake.

In it study involving 50 children aged three months to nine years, undergoing

cardiac smgery ill!' congenital heart disease the l1)lIowing results were found (Reins

ct nl. 1l)8~) The group receiving chest physiothcrnpy (postural drainage with

vlbrntlons and cupping) in addition to deep breathing, coughing nnd auctioning

developed atelectnsis slgnltlceutly more frequently thun the non-treatment group

'I 'hey alsn 111lll\d that the chest physiotherllPY group had u signlflcantly longer

posr-operatlve hospital stay, They explufn these sum ling tlndings as f()!lo\Vs~



and this should be considered a vital outcome measure as it is the end point of the

patients acute care phase.

In 1995 no research had been done exclusively on patients undergoing valve

surgery. The question at the start of this study was whether the results of the above

studies would apply to this particular patient population. Since collection of the

data tor this study a new study by Johnson et al (1996) has been published. Their

study involved 7S patients who had «ndergonc valve surgery. The patients were

randomly divided into two groups, One group received a lower intensity treatment

which included education, early nmbulation, and deep breathing exercises, while

the other group received the same treatment with the addition of single handed

percussion (higher intensity treatment),

The patients were monitored fur 5 days post-operatively and chest :<.~rayscores,

lung function tests, duration of the intensive care unit and hospital stay were

recorded. In addition personnel costs were calculated for both treatment groups,

They found no signitlcllnt differences between the groups and they had a 5%

respiratory complication rate. For the purposes of their study a respiratory

complication (pneumonia) was defined as the presence of three out of four of the

fbllowing variables: a. white blood cell count greater than iO')/L; an oral

temperature greater than 38,5°(,; a positive culture fol' n respiratory pathogen in

the sputum and evidence of nil' bronchogrnms 011 chest x~ray,
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A further stu, Iy by Jenkins et al (1994). in which patients undergoing coronary

artery surgery, were simply encouraged to take deep breaths and cough in addition

to being mobilised by the nursing and surgical staff revealed results similar to the

studies cited above. The incidence of respiratory complications post-operatively

remained low (9%) despite the lack of chest physiotherapy. The patients excluded

from this study included those who had had previous coronary artery surgery or

pulmonary surgery, and those that had a pre-operative respiratory abnormality.

In 1995 Stiller et al. investigated whether the incidence of clinically significant

pU1111(1Ila1'Ycomplications had increased since the recornmendatlon that routine

post-operative physiotherapy was not necessary in the uncomplicated coronary

artery surgery patient. The 1995 study included all patients undergoing heart

surgery requiring cardiopulmonary bypass. The only difference in this study Hum

the 1994 study was that it included 13 patlents who had undergone cardiac valve

surgery without coronary artery surgery, Clinically signiticnnt pulmonary

complications wore found in 7,1% (nino out of 127 patients) of the total patient

population, An important consideration ill this st'udy 1S that all patients undergoing

cardiac surgery were included and thus patients with significant pre-operative risk

factors were also included.

When comparing all these studies described above it is clear that not only are the

patient groups very diifcren; but so too are the outcome measures used, A

respiratory complication has many diflbrcnt deflnitions some of which have been

dealt with previously, The length of'post-opcratlve stay is also nut always assessed



If OIlC compnrcd the pre-operative PaO. means fbr the' group as a whole to the day 1 and

daY'f POlO"means there was a si!:',nitit.:untdifference (1' () OS) I Iowever there was no

significant diHcl'cncl.) (P () (ltlt{) between the value« OIl day 1 ami day .•~(tuhle 4 72}

~,lIhi~~tll.

~"-===~= ~-.c!t'~%·='==~~le7;<n=f;o2~~=<I\~;in'Pno~~~-~1;1I:<Pa(:r;=='M~a;a'i)~;();T'

day 1 dllY 4
'<,"P"='~"-I-==<'=T~~"<"~=,<"""",.<c~,="",.

Both

S.D , 10,363

(),QOO

o 09S

P value between pre-opcratlve t>aO.~and day 1 PuO,.

p value between pre-opemtlve PuO,' lind day 4 PaO.~

p value between day 1 I>{lO.~and day 4 PU(),'



,I. '7 Pallia! pressure ot' llxY1L,t'nill earlobe capillary blond (PlIO.J

'l'l:e pre-operutivc vahtl's 1lll' PaO: were not sitJ,lli1kantly dill'crcnt WIWll comparing the

two gnlups On day' one there was no stntlstical rlitlbll,'I1l'l' between thl' two gnlllp:-

however, the "p" value may he of clinical signi1kiUll'1.l (p (I on Till' duv Iour mean

PaO, values were not statistically or dink-ally signilkant WIWll comparing the tw (l

,L\lllUl'S (tabk' ,k7 I)

Group

[>1\'.011 NTR

, Ilt)(l 'I.!I:
!."'"

·i).iY"iCNTI~

nay I TR I 14, J (l NS
--7',".";':-"" ..:.,._.: ,•. , ,

1)av,{ NTR

Dav ·1J'R



There were two patients who smoked in the nou-treatment group. and \11\1: in the

treatment ,lll'OUp. Tll!,!y had pack years lIt' n, .15 and 10 respectively.

4 {I CI.l\!st X"I':lj's

The pre-operutive chest x-ray SCOl'L'S were not signiflcaruly dillcl'lmt (p ()()~ I between

till.' two gnlU;IS One subject in the treatment group had minimal atelectasis in the len

:lIng pre-operutively This did I1llt change throughou: the four pt\:lHlpel'iUiw duvs and

was still present on dny Iour.

The day I. day :.; amI tiny ,I chest x-ray scores were also 1I0t siv,nitkantlv different

between the two groups tn . lH)S) ttuble 4.(1) There was however a signilkam

difference (p () (0)) between the pre-operative chest x-ruys and the day L day 2 and

day 4 chest x-ravs There was no significant difference between thu day 1 and dny ;'1, x-

mys (1) () lOt)), the dllY I and (IIW4 x-rays (p 02.14) or the day 2 and day 4 chest x·

I'll)' S~llres tn () I). The chest x-my scoring systen; may be thund 011pnge ,~5 The raw

data 1111'till! chest x-rnys muv he found in appendix 3 (page 71l)

Gl'()UP score Menu score score Ml'IUl score

<IllY 1 lillY 2. dllY 4

s.n 1;2,Cl7fi

00

!2.107
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Repairs arc reserved for the mitral valve, while homograft» arc used as the replacement

for an aortic valve 11 S(}Il1() patients. Mechanical valve fl.:'placemcnts include both «ortic

and mitral valves which could not be repaired.

4.ill )tlt'ution of HIUI()sthesia1 ctlnliopulmonary bypass1 aortic cross clamp and intubation

There was 110 signiticant difference between the two groups in terms of the durntlon or

the anncsthctic, cUl'dioplIltuomlty bypass, aortic cross chunp 01'mechanical ventilation

(1' ()'05) (tnblc4.4).

(,I'OS!; clamn Itn~1intubltti!!,!!
"" ~_ ... ~,~ ~. """~~_~~","""",,,,,,,,,,,,,,,,,~~.=~,,,=~·~=·o;;;.::.._-":""'~~t"""""_\C:::;~'.:'>"'~"''''I'''~_·''"'''''':"""~_,,<):;=~

VlU'illhlc Group 1! Menn durntimt S.D "p"

(minutes)

A.rni'iii~~si;\%O=-t\ifR·~~~~[ir~-ZsrT4~'-=-~)·m-Q8~··~
I~9.37 NSTIt 16 2.56.25

TIt 110.6Q 130.00 NS

clump time .135.15 NS16 73.31TR

='~'W~""""~·==""=I=*",,=ti~=~'~="T~'~"""~=.=.=,."'~"¢.'''''="',''_~~=,~~"'"'="~~__ ="~~,,~._~__~"''~~~,_,.__ """,~I

Intnbatlon

time- TIt 16 15.0(l 1.2,84 NS



4.1 Type of operation

Tables 4,3,1 nnd 4J. 2 show details of the valves operated Oil and the type of operations

1'111)1('4.3. t. Vnl\,"LW£.I·nt",d Oil

Group' --i!=- A\'=&"-~1vr==MV~~=AV;r;iV:~-·=·AV~&c=~~1v=

MV TV 'fA TV
,>""",.=;"." •.'W~~~

NTR (I 0

TR 16 J 4 (I 0 I)

'"

groupl TIt Treatment group

:J'Il!~I.f_~..J)r)l\ of opN:,.ntion lion I:'

-ll--·~·~-11Imir(~Ivr~1"i;viM_i'''~R;r;Ja7;in~11t·

16 5 o
(>

15

Homograft Mcciumicnl

(AV) (AV QI'MV)



'{'nhlt> 4.1 t\g(" S{'X und "lleinl gl'()llJ)of participants in tilt' sUllly

Agl' NTH.

'1'R

~~~~,~l\1~i~l-·~'t'~'--::J~~-r='tii~;t'"
-.........."""""""_.""-" ..""'"-

28.43 (),()814

16

TR I() Sig

There was no significunt dlfferenec ln height (in met ers), weight (in kilogrnrns: and body

mass index (kg/Ill") betwe- the two groups (p . () (5) (table 4,2),

(nMCl'S)

TR 51 ,S~ NS

TR to 17 NS
""""::'~"=~-'lr-""'~""""';·""'=I"'"'_':,,',,':'''?'''''''''=I''_''',-=,.=.--"t==~-~.>;::>/-~,-~~~~--"+-"",=,=~.-,."

\\'l'ight 4 52,74

(Kilograms) t IS,7\)
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('HAPTlm FO{fR

Iu:sm:I'S

TIlL' mean agc.lllf the purtlcipnnt» in the treatment group was not sigtlitkuntly ditlcmllt ttl

the 11\\.11\11 age Ill' the non-trcntment group (p '(l,IlS) (Table 4.1) The nge runge Ihr the

non-treatment group was 11 yenrs to 50 years with a mean (If 2HA3 wars and in tilt.'

treatment group trorn 11 yenrs to (lJ vears with 11 menn of J 1 years. TI\\.' demogrupluc

data for ench putient can be tound in appendix 1 (page 74),

The dlstriuutlon of males and fomales between tho two gWllpS WlIS signiikulltly different

(P' 0 (5) The non-trcanucu group had 12 females and two males. and till) trcannent

~I ll\IP had dght of ench in it. Of the total study population (,() (l °'0 were female.

In the uon-treutntcnt grnllp nll the sublccts were Blnck while in tho treatment gmup

H1.25°iJ were Black. (125% Aslnn nml t!'5~oWbltu There was however no slgniflcunt

dHlt-l\'I111C bC!\WCIl till.' two gnmps (p . , o.()$) (table 4.1).
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3}) Statistica11U1nlysis:

All the data collected W,t8 statistically analysed by the Medical Research Council of

South Afrlca.

Means, standard deviations and frequency distributions were used to summnrise the data,

Comparlsons were made between the non-treatment and the treatment &'l'OUpS using the

Mann ~Whitney rank sum test, which il; the 110n w parametric equivalent of the student's

"t" test. A non pammctric test was used due to the continuos nature of the data,

Within-subject comparisons were made for repeated measurements, fbI' example 1>aO..

tilling the Wilcoxon test

The chi-square t'~Htwas used to test fbr {lssocintiolls between the relevant variables.

When the fh~\I\H.'l1CYwas less than five, tho Fisher's exact test was used.

A "p" value \lfl~ss than 0.05 was considered to 1)4;;' sltttisticnlly significan; in this research

rep ott.

The sample size was determined USill~~the progrurnme Epi Info 6. The power of tho

Htudywas eulculated and u sample size of 24 was recommended for II confidence level of



.l.H Culculations

i. From the height (m) and the mass (kg) the hody mass index for eaclt patient was

calculated lIsing tbc fbllowing tormuln

Body Mass Index mass (kg)/hdgilt (mY'

ii. From the smoking history the number of pack-years was calculuted

Pack-year (number ofycnrs x number of clgnrettes pCI' dny)/:\)

iii The PaO,./FIO., ratio was cnlculnted in the following way

Partial prcsslll't ..~of oxygen (Pat )?) Pa(),~ (mmllg)......
fraction of inspired oxygen (FlO.)

tv. The P{A-a}O .. difference wns also calculated using the following formuln:

P(A·a)O! . (FlO., (Atmospheric pressure- PlhO)· PaCO., j" Pl!O,.-------------
Respiratory quotient

(

O,ZI x (62f1111il1IJg- 47 I1lIl1Hg) -p.m,' )

(U~

• PaO.>



This scoring system was llsl.:d in n previous study by Stiller et nl (1 (JIJ4) with no

documented disadvantages alld so it was thought to be accurate 1'01' this typ~'of study

There WCl'\! hOW<.Wl'!' some problems with it not being sensitive enough t\l radiologicul

changes. This problem will be discussed in the discussion.

vi. Oil day one the iollowing intra-operative data was collected:

u The type of operation done (valve replacement, repair, annuloplnsty)

b. The type of'valve that was used (homograff. mecluuticnl valve or ring)

c Till.' size of the artindal valve (mill).

d. The duration of'the anaesthetic (in minutes).

c. The duratio» of tile cardlopulmonury bypass (in minutes)

f The nortic CI'l)SS clamp time (in minutes).

vii. The time (in hours) from the end of the anaesthetic to extrbntion \vas also recorded

viii. For the treatment group patients the duration of the physiotherapy treatment was

recorded.

lx. The length of post-operative stay in hospital was recorded for all the patients in rho

research prtlie~~t.

o



v. Chest rudlographs were taken pre-operatively, and on days' one, two and four post-

operatively. Pre-operatively and on days' two and foul', postero-anterior (PA) and lateral

views were taken On the first post-operative day (d,\y one) It portable antero-posterior

(AP) view was taken and there was 110 lateral view, This was as a result of the patients

remaining in the intensive care unit until the rudiographs had been taken as is the policy

or the unit All these chest radiographs were scored by the same radiologist in the

radiology department ofthe University of the Witwatersrand.

The mdiologisr scoring the radiographs was unaware of the group assignment of

individual patients

The same radiologist scored 10% of the x-rays six weeks utter the initiu' scoring and

[00% corrclntlcn was found with the initial scores thus provinp iJlt'.ll'"scorcl' I'l~linl\ilit:v,

The chest radiographs were scored in the following way

Eacl1lung was scored individually and then the totnls were added together, The location

and type of uhnormality WI.lI'I..l recorded and the presence of pleural effusion was

documented,

The scores were allocated as follows:

() No abnormalities wore noted and the lung licltls were assessed to be

radiologically deal

3 Minor colltipse/ consolldatlon at one base, involving I~3 bronchopulmonary

segments.

7 Pronounced colLtpse/ consolidation and/ 01' both at one base involving an entire

lobe.

15 Bilateral collapse and / or consolidation and / 01' patchy mfiltrates were noted.



I. Oral temperature (degrees Celsius) was recorded pre-operatively and daily on days'

one to foul' at 06hOO by the nursing staR'itl the ward and recorded as part of the medical

record.

il Respiratory rate (breaths per minute) was recorded pre-operatively and daily on cays'

one to four prior to treatment or assessment by the researcher. All the respiratory rates

were counted over one flill minute.

iii. A record was kept by the researcher of the patients' pre-oporativc and post-operative

medication up to and including day tom'.

lv. Earlobe capillary blood gases were taken pre-operatively, on days' one and four,

These were taken using a capillary tube and analysed immediately. The sampling

technique used was that described by Spiro and Dowdeswell (1976) All blood gases

were sampled with patient breathing room nil'. i.e. an F[O.~t)fO.21, and sitting h~ long

sitting in bed. If the patient was on supplemental oxygen the blood gas was sampled I5

minutes after the supplemental oxygen had been removed. In group two the blood gases

were taken one hour aftel' treatment.

From these blood gases the lbllowing were recorded: PaOl (mmlfg), PaC02 (mmHg)

and percentage saturation, Calculations were done using the above information to

determine the PaO.~/FlOz ratio and the P'(A-a)()i. difference.



had It smoking history of 10 pack years and was It smoker at the time \1[' the operution.

Again the incidence of smoking in this study is lower than that reported by Stilll'r d al

(1'>94) and Junkins et al. (Jl)~I)). This may be attributed to the contribution of cigarette

smoking to 1'0!'Ol1iu'Y artery disease It would seem logicul to question the role tIl' ptlst-

operative physiotherapy in the presence of llmitcd post-operative risk Iaetors (a/H.'.

obesity aud smoking). and all uncomplicated post-operative COlli~l' lIll\WVI.'L as

cxplained previously, there is often n degree of pulmonary oedema in these patients pre-

operutively. It was this fact that prompted this research project

When considering the chest x-ray scores there were no signiikant diflercnce« between

till' two grllllps for any of the days ( pre-openulvc, day 1. day 2 and day 4) lIOW!.'VCl,

there was a highly sigllilicant diilbn.mce between the pre-operative SCl,!'!,,)!'> lind the day

one, two und tbul' scores fol' both groups. There was no signiilcnllt dim~l'elWe between

the scores tor ally of the post-uperntive days, These lindings nrc in agreement with

previous studies ( Onlo und SI't1l1dcrs, II)HO; Stook et al, 1'>H4; Jenkins ~)tul, IIIHI);

Olkkoncn et ul, 11>91;Stiller et a!. I ()()4. Jnlntson ct al, 19%) When looking at tlw group

mean the right lung, particulurly the lower lobe. was more nflectod titan till' len lung lbl'

till) entire post-operntivc period (sec nppmldix 3. pnge 78) This is in contrast tn the

Jindings by Stiller et nl (!()94) in which tim len lower lobe was jll'cdomin.mtly nllbcled

This dinl1ll:'UI.'C may he due to a dillereuce in t)pcl'llting technique. Pleurnl I.lllhsio[1s were

also noted in 1() patient» and these elther lmproved, or remained 1110 same, throughout

tho duration of the study. The results above would suggest that the radlologica; changes
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Duration of anaesthetic ill this study was considerably 101';,',I'£'(255 14· ,I 5<J.2and 2% !

S9J 7), than that reported by Stiller ct al. in 1994 (!S6 8 + '29. '7. 155 ,I :19:; and 157,5 .f

.11,7) Cnrdiopulmonary bypass time WUi-! (111mlonger in this study at 1()8J6 I :'19,26 and

ll<).(,9 ! 3() as opposed to the longest mean time reported by Stiller at 4J,1 I 21 S Ihis

may have been due to the tilet that ::1.00.0or the patient population had double valve

replacements and a {imhct' ~:t.3'% had valve replacements us well as tin unllu!tll,lasty It

should he home in mind that the patients ill the Stiller et ,.I. study all had coronary artery

surgery and thus direct comparisons (III.' dimcult. There is however lit) data nvailnble fbr

p(lticl1ts undergoillg valvular surgery.

Altlmugh tlte intubatlen time in thl;l litudy was longer than that reported by Stiller et 01

( 1Q(4) it is not thought to he Ilignitknntly longoI'. This longer time may be explained in

purl by the longer nn(l~sthcti~ time. These longer times did not seem to influence 'till'

results in this stmly IlH might haw been expected us increased duration of both

,m(\csth~lsin and intubation "hh m~l~hunicnl vc.ntiln1itm arc known to increase post~

operntivc ccmplicatlons.

5.:1 Smoking hilltory

Only three suhjects in the totnl study population had slllt.king histories, two of whom

were ill the non-trcennent gl'o\l~. They had paek YI.'.lrs of 3Z and 3,5 t'cspccti'Vl.'lyund the

patient with tim {Z pack years had ceased smoking OI1~\yeur prior to the opcrmlon, tlw

mht.ll' patient smoked up to admtsskm into hospitul. One subject il1 the treatment gmup



replncentcuts) Twenty percent of till' patk'lll population underwent douhle valve suruerv

thus L:ontrihutlnt-\ t\1 u 1\1IlJ!.1.'1' cardiopulmonary byp,(ss rime and aortic CI'tlSS damp time

The tY!1I.'l\r surgery pl.'l'l(lrnll:d (II I'lJpairs. ~ hOlllOl,\rail replaccmcnr«, and:; I meclumicn!

vain,' replacements) is typical of the units' policv. Where possible the allh'tcd valve will

Ill' repaired, if this is !lot possihll! a valve replacement will be done Most replal.'l.'lIll.'lIts

all.' dllnl.' wlth mechunlcnl valves hCC,LUSI.' of dilflculty in ll\1tainillg hlllllogralls. 'I'his is not

an ideal ~tllgk.tl 1l1'11'\lIlW whl.'l\ one cunsiders (hut the patk'lIl populatiou is l;lI!~dv

comnoscd (If WC1111iUl of l'Ilildll1.'aring agt~and till' ~'nlhH'ml uuti-coagulation thcrupv J1t1st·

operatively l)tl~ieKa risk dUril1~1 Pl't'gIHItlt:y ami childbirth It also means thnt patients will

haw to comply with thl.! untl-cougulation regime and Il.!gul;!(' protlu omhin inde

monitoring. This may pl)SI,.~ a prohlen: us many of till' pntlents arc classically tiuiu P \1\ II'

socio-economic enviuuunents and Icturu to rural areas with limited :tCl'USS tll IIIedicul

s ,~Duration lll' amlt'stlwsia, l'anliopul1l\I.1I1ary hypass, uortlc t'!'tlss clump and intubuttun

'l'here ,'Vas 11(1lii~mHkilnt dlflerencc between the two gl'!lUpS with Il~ganl to duration of

unaesthetic. curdlopulmonnry bypass and 1l0l'tit.: cross clamp time The two ~~!'(lllpS \VCI ('

thus well mntchcd fo!' their lntrn-opcratlvc detail!..

'I'he length oi'time tl1l.\purients were intubated pnst-operntively wns also not significantly

dinbnmt between the two groups,



ul. ( PHl'}) only looked at male aubjects while Stiller I.'l ul. (l \)1)4) had IlX males and only

22 icnli\k~Hill their stllflt,. and Dull and Dull (1 'J!U) had 11 males and I) tt~Il}'1I::sill their

valve populntlon and .h111l1s011et al ( 1(11)(1) had 35 males and 40 females

('llIlCL'mil1g the race group {If the sublccts, i)()Uil of thv slIhjt'cts were "black" This again

ix tvplcal til! the population in South Ali ira atlc('tcd by rheumatic heurt dist..'t\sl,.·IBnthl\\

11)1):al

S:! Ik'i~bt, weight nnd hody mass index

'I'here was I\U signi1kntlt difference between the two gmup:-; Ill!' euelt 1.11' the allow

variables. Tilt' mean body mass index ii.ll' the two groups was in the desiruble heulthy

rnnge indkatill,\!. that obesity was not an operative risk fhetor, as was till! cuse ill

s!\Idk's inv\\lving coronnrv arterv slll'gury patkmts by Stillur et at (I q(14) and Jenkins l't

ul ( I IJH\)) and the vnlvulnr SUQWIY patients in the Johnson 1.11ul study (11)\)(\)

"J Type of operation

The most commonly uflected valve in this gruup of patients wus the mitral valvo with

HOli o of the patients having surgery of some type to this valve, This again is ill keeping

with the liternturc tlIl rhemuutic vulve diseuse (Barlow, }I)Q2a), However it is different to

the vidYtl !)oplilatin!l deseribed by Johnson 1,.\( (11 (I "I){j) when.' most of the valve

replacements were III tlte aortic valve (4J nortle valve replacement» and 1(, mitral valve
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;\s there were no signiflcum differences in the mean age, weight, height and bodv mass

index of the two groups it may be assumed that the groups were well matched TIll' OUI.!

significant difference between the two "lIPS wns the greater number of females in the

uon-treatment group. This difference is not thought to be of great importance as it is

typk',11 or (hili particular pntlent population.

The mean ages of the subjects in this study (28.43 anti 31) were representative of the

population normnllv nffected by rheumaric heart disease in under' developed countries

(Marcus et al., ll)l)4; Argawal ct al, 1995), Only five of the thirty patients were over 4(l

yeara of age. When comparing this study to those of Johnso» N nl (19%). StilltJr et al

( ll)Q4), Junkins et £\1.(ll)R9) ami Dull and Dull ( 1l)l{3) the mean age is much lower in thls

study The patients who had undergone valvular surgery ill the Dull and Dull study had ;;

mean age runge of SR.7 ::1: 14.4 to (,3A :!: 1() ~ years. and those in the Johnson et nl.~tlldy

lmd a mean age of (Ll ::!: 12 and (ll{ :i: 10 years.

Of tho toml study population 66.6% WCI't.) female. This is again representative of the

population typkally nffected by rheumatic heart disease (Mnrcus, 1994; Agarwal et ul.,

ll)t)5). This factor is also different to the throe studies mentioned above in that Jenkins et



,1.13 LCl1£,thofhn~pjtal stay

There was no significant difference in length of post-operative hospital stay between till'

two groups (table 4.13).

Tllhle 4.13 Mean dtll'ntitlll ntHI s,n, oflength oJ silty in h(lspital

!l StllY

(dllYS)

Treatment lUI t4,b4 NS

III appendix 4 (paw;! 79) the pre-operntlve nnd post-operative medicarlon is listed 1'(,)1'

each patient included in the study.
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The day :2 respiratory rate was significantly different (p 0 (lOU) fr0111 the day 4

respiratory rate but not from the day 3 mean respiratory rate (p oJ 15). and the day 3

resplratorv rate was significantly different (p 0.(19) Ibm the day 4 respiratorv rate

The pre-operative and post-operative respiratory rate lor each patient can be found in

appendix .2 (pag~~77)

In order to establish If tnere is a correlation between atelectasis detectable on chest x-ray

nnd temperature ill this group of patients a correlation !lllalysis was done for 1.'IIch of the

days where both variables were measured. There scorned to be little statistical

relationship between chest x-ray changes and temperature (table 4, J 2),

Table 4,12 Correlntlnn hl't'~Cl'n tl'll111l'l'ntm'l' nne! chest X-l'lI~ scores
-"'q""-""",,,~ ...-,,,

1,2l! "
% "p"

,="""",.~"",=~~.<""
Pre-up ;lCl (),O37 () 192 1() (J () H4(1

Day I 30 ..(), 1no 0..125 32,:;0 0.':>77

Day2 .30 +O,()()6 0.257 25,7 () 729

Oay4 30 -0.225 0.474 47.4 (),232

groupl TIt Treatment group
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When comparing the mean group temperature of day 1. day 2, day 3 and day 4 to the

mean pre-operative temperature there was n significant difference (P 0 (00) for each

of the days. There was also a significant difference in mean temperature between day I

and day 2 (p 0.(09). day 1 and day 3 (p "'; 0.000). and day 1 and day 4 (p 0.0(0).

The day 2 temperature was signlticnntly different (p n.OOo) from the day 4

temperature but not from the day 3 mean temperature (p 0..13). and the day _'l

temperature was significantly different (1' ~" 0.00 I) front the day 4 temperature.

The highest temperatures were recorded Oil day one post-operatively. where 011e patient

in group one recorded a temperature of 38.7 "C and two patients in group two recorded

temperatures of38.6 "C.

The pre-operative and post-operative temperature for each patient call be found in

appendix 2 (page 76),

There was ill: miflcant difference in respiratory rate between the two groups

throughout the duration of the study.

When comparing the mean group respiratory rate of day 1. day 2. day J find day 4 to til(.'

mean pre-operative respiratory rate there was a significant difference (p :~:O.lIOO) for

each of the days. There was no significant difference in mean respiratory rate between

day 1 and day 2 (p ;;::.:0.107) and day 1 and day 3 (p ~:;0.719). Between day 1 and day 4

there was a significant difference in mean respiratory rate (p ": ().()Z7).
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Oil comparing the pre-operative group mean PCA-a)O.! difference to the day 1 and day 4

group mean P(A-a)02 difference, a significant difference (p < 0.05) was found. There

was also" significant difference between the group mean P(A-a)O.~ difference between

day 1 and that of day 4 (table 4.9.2).

Table 4.9.2 Pre-opcrMive, dny 1lmd day 4 group menu mId s.n. P(A-n)O~

Both 30 32.522 44.027

S.D ± 13.377 ±16.513

"p" L_._.~..
"Ill!

____---.,-----i
32.522 53.723

:1:13.377 ;}8.208

: i P value between pre-operative P(A-a)O.'l and day 1 P(A-a)02

I I l' value between day 1 P(A~a)O~ and day 4 P(A-a)02

Oxygen saturation data for each patient can be found in appendix 2 (page 75).

There was no significant difference in temperature between the two groups throughout

the duration of the study.



The pre-operative values for the P(A-a)O,~ difference were not significantly different

when comparing the two groups. On day 1 there was no statistical difference between

the two groups and unlike the previous two values. the "p" value was not of as much

clinical significance (p ~, 0.(9). The day 4 means were 110t stutistically or clinically

significant between the two groups (table 4.9.1).

Table 4.9.1 PI'e-opel'l1tive, d:U:J llnd dny 4 menu lllld S.n. P(A.n)Ol. vaitH's

'--'_' ~-
Group !! Menu S.D. "p"

'--.--- 14 32.79 ,tl5.82Pre..op NTH. 0.9

Pre-rip TR 16 32.28 :1,11.35 NS
- -Day INTR 14 38.19 :t 17.62 0.09

Day 1 TR 16 49.12 :t.14.09 NS

Dny4 NTH. 14 53.13 ±8.84 0.87

Day·l TR I() 54.25 ±7.87 NS
--
j

NTR ...•Non treatment group/ TR:' Treatment group
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On comparing the pre-operative group mean Pa02! FI02 ratio to the day 1 and day 4

group means the-e was a significant difference (p <: 0.05) on both days. However there

was no significant difference (p :;::0.098) between the values on day 1 and day 4

(table 4.8.2).

Tabl~ 4.8.2 Prc-opetMive, riay 1 and rial. " group mean lind S.D. PIl02/FIO~

Both 30

S.D

"p"
"p"

Mean pre-ep Mean day 1 Mean pre-op Mcanday4

PaO;!! FIO:i PaO:dFI02 .PJ10z/ !?IOz PaOz! FlO:!

373.920 311.903 373.920 277.809

±66,392 ±77.922 ;1:66.392 ±40.992

! 1 P value between pre-operative Pa02/FlOz and day 1 PaOz!FIOz

I! P value between pre-operative Pa02/F102 and day 4 Pa021FI02

I I P value between DAY1 PaO~F102, and day 4 Pa02!FI02
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The pre-operative values tor the Pa()2 / FI02 ratio was not significantly different when

comparing the two groups. On day 1 there was no statistical difference between the twc

groups however, as described above, there was a "p" value of clinical significance

(p lJ.(7) The day 4 means were not statistically or clinically significant (table 4 g 1).

Tnhle 4.8.1 PI'e-ollemtive, day t and dny4 mean and S.D. PaO£ !FI02 val\lc~

GI'OUP !! Mean PnOz / Fi02 S.D. "p"

Pre-op NTR 14 375.01 ± 78.2() 0.68

Pre-op TR 16 372.96 ±S6.68 NS

Day 1 NTH..
,_--

14 339,91 ±8222 (J.07

Day l'IR 16 287.39 :1.:67.1.1 NS

Day 4 NTR 14 28n.54 :1:44.13 0.92

Day 4 TR 16 275.41 ±3935 NS

NTR Non treatment group! TR c," Treatment group
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treated \lilly in the presence of signs of a pulmonary compliration. Signs and symptoms

of n plIlmOlHll'Y complication would include

• an otherwise unexplained oral temperature of'more than .185' ('

o rudiolugicnl evidence of pronounced l.'ollapsl' OJ' consolidurion

II clinical evidence or a pulmonary intb,:lioll resulting in prescriptio» or

nntibiotics lill' u chest infection.



CHAl)TEn. SIX

(,ON(,U1SION

A regime of breathing eXl -eises. coughing and mobillsation conters 11<1advantage over

insuuctiun 10 walk alone in the uncomplicnted poxt-operutive valvular surgerv punent

Chest physiotherapy has little impact 011 post-operative hypuxuemia t'l\csl x-ruy changes

and length ot' post-operative stay on patients who have undCI'!V1I1C uncomplicated

elective heart valve Slll'!!lHY

The age. ruce and sex of the participants in this stlldy are typical of the patient populatillll

requiring curdluc valve surgery in the Johannc::;bllrg Hospital. SOlidI Atika

'l'herc Hl!l.'ll1S to he little 01' 110 corrclutlou between temperature and ntelcctnsis d~~te~·tal1h.'

uu ches; xpnty ill this patlent population.

The conclusions drawn from this study cannot be cxtrnpolared to include patlems who

lI11tk!'~1l cml~rgt)!wy \I,\IHJ SllQlCI'j, will) huve it documented respirutorv history or th(ls~

''lith an llll(it.'rlying ncurologicn' conditiun. 'l'hey cun also not Include patients who nre

intubated for longer than 24 hours, have II pose-operative intensive care stay uf longer

than ·IH hours ami those who develop cardiac instnhility 01' neurological prohlcms post-

IlperatiVl.'ly. However it would seem Rntb to conclude thltt routine chest physiotlwrapy

do!,':; not 11n,lJ a pruphyluctlc role III play in the post-operative curdinc patient. A 111(11'1:

sound principle would he that each patient is assessed dnily by it physiothcmpist ant!



iii) All post-operative cnrdiac patients should be mobilised mit or hed on day two post-

operatively or as soon as their haemodynamlc status allows.

iv) Interpreting the cnuse of a post-operative temperature as atelectasis, should be done

with caution and only in the P!\1SCl1Ceof a chest rndiograph to confirm the diagnosis.

v) The time spent treating these patients should be used to educate the patients with

regnrds to exercise regimes post-operatlvelv.

Recommendations ill terms of'further research

i) A further study needs to be carried out where the recommendations of this study nrc

put into practise W determine if the result» and rceommendurloua of this study IlI'C valid

lind accurate

ii) TIll! paediatric population has not been addressed in tenus of their need nil'

[}l'tlphyhll·tk physiothel'llpy ibllowing cardiac surgery. This study needs to be underraken.



cannot be considered applicable ttl other patient populations, Continual post-operatlve

asscssmcn: and walking of the patient as soon as possible is the recommended ClIUI'S\) \11'

action. Continual assessment will allow complicutlons tt, be followed up. and chest

physiotlwrap:v instituted if the need arises.

Another factor to be considered in this research is the role of the pre-operative interview

All patients were interviewed Hlld received some kind ofdirective. It is possible that this

contact with the parienrs prc-operntively played some role in the post-operative outcome.

",12 Rcccnuuendutions

From the results nftllis studv the fbllowing recommendations call be made:

il Patients admitted for elective heart valve surgcry with 110 documented 'listmy of

Imlmllllnry disl,\nSL\ should be assessed daily and nnly treated should a respirutory

complicuttou arise, It is considered that n pre-operative trentrncnt session is unnecessnry.

A PJ'l.H1PCl'lItiw assessment of Iht! paticn~;, pulmnnury status may help to highlight

PllSHiblc post-openulve risk fhctors.

ii) Patients with n documcn. -d histtll'y of puimnnmy disease should be assl.)sHcd daily and

treated ml til(.\ pre~ ami post-operative sltuntiou demands.



The shortest post-operative stay was five days while the longest was 22 days. The latter

patient being the one that developed the large pleural effusion on day four post-

operatively. The mean stays or 1().2C)and 11.3 1 arc comparative to t!1Q studies by Stiller

et al, (19(4) and Johnson et al, (1q(6). Thus in terms of cost etfectivencss, chest

physiotherapy provided no benefit ill terms of shortening the length of post-operative

hospital stay. Since the carty research done in this Held, operative -nd anaesthetic

techniques have undoubtedly improved. Antibiotic cover is also possibly better

understood and more readily available to the post-operative patient. All patients in this

study were prophylactically put Oil Cephazolin (Kcfzol), one gram eight hourly, for a

minimum of 48 hours pOSH'Ipcriltively as is the policy of' the 1111it,Possibly it is a

combination of these factors that has diminished the need Ibr routine post-operative

physiotherapy ill this uncomplicated patient population .

.5.11Cost cffectlvcness of chest physiothcrnp,Y

If one' considers the r:Oflt of a single chest physiotherapy treatment to be R 37..10 in 1997.

then the total cost of treating the patients in the study group would have been 1(J

multiplied by R 37.40 multiplied in tum by six treatments resulting in a total of

It 3 SQ0.40, If the treatments took place over the weekend. the rates are then increased

to R 56.10 pCI' treatment

It is dlfflcult in today's pressuriscd economic situation to justify the ongoing lise of staff

time and state flmding fbI' treatments that nrc incfice,tivc. It should be emphasised that

these results are only applicable to the pllticllt population described in this study and
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The shortest post-operative stay was live days while the longest was 22 days The latter

patient being the 011e that developed the large pleural effusion 011 dlty four post-

operatively, The meal) stays of 10,29 and 11.31 are comparative to the studies by Stiller

ct al, (1994) and Johnson et (Ii. (1996), Thus in terms of cost effectiveness, chest

physiotherapy provided no bcneflt ill terms of shortening the length of post-operative

hospital stay. Since the cat'ly research done in this field. operative and anaesthetic

techniques have undoubtedly improved. Antibiotk~ cover is also possibly better

understood and more readily available to the post-operative patient. All patients in this

study were prophylactically put on Cephazclin (Kefzol), one gram eight hourly, for It

minimum of 48 hours post-operatively as is the policy of the unit, Possibly it is a

combination of these factors that has diminished the need for routine post-operative

physiotherapy ill this uncomplicated patient population,

,5.U,J)lstcffcctjv(.mess of 9JlOSI: physjmherapy

If'ono considers the cost of a single chest physiotherapy treatment to be R 37.40 in 1997,

then the total cost of treating "11eparents in the study group would have been 16

multiplied by R 37.40 multiplied in tum by six treatments resulting in a total of

It 3 590.40. If tho treatments took place over the weekend, the rates (Ire then increased

to R 56. to pet' treatment,

It is dit1icu1t in today's pressurised economic situation to justify the ongoing usc of stafr

time and state fundlng for treatments that oro ineffective. It should be emphasised that

these results arc only applicable to the patient population described in this study and



recorded as a group on day one post-operatively are typical of patients having undergone

cardiac surgery and are thus in agreement with the literature (Roses et at. 1974 and

Wilson et al, [(88).'

One patient in the treatment group spiked a " mperature and showed signs of respiratory

distress on day four post-operatively but these clinical signs were attributed to the

development of a large left pleural effusion which was confirmed on chest x-ray and

ultrasound.

A typical clinical observation by the surgeons in the unit in which this study was carried

out is that of a temperature post-operatively being the result of atelectasis. In order tn

determine whether this assumption was correct a regression analysis was run tor each of

the fhllowing days, pre-operative, day one. day two and day four There was found to be

very little correlation between temperature changes and chest x-ray i1ndings viz.

atelectasis. This J1nding is in ngreement with It study done by Engoren (1l)I)5) in which he

found no ussoclatlon between radiogruphlcally diagnosed atelectasis and fever ill 100

pose-operatlve cardiac surgery patients. It is thus concluded that temperature is not a

sensi live indicator of atelectasis.

There was no dit1bl'encc in length of post-operntlve hospital stay between the two

groups,
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tre.ument and thus a worsening of the hypoxia. The PaOz / FI02 ratio followed the same

pattern as described above. This ratio gives an indication of the degree of intrapulmonary

shunting or physiological dead space, that is alveoli that are perfused but not ventilated.

This would suggest that these patients have areas at' atelectasis ~ a tact that has already

been confirmed by the chest radiographs. It is debatable whether the degree of atelectasis

visible on x-ray can fully explain the degree of shunting as evidenced by the PaO~1FIO~

ratio (Hedley- Whyte et al., 1965).

The P(A~a)O~ difference also followed the trends described above. However, in addition

to the above, there was a significant difference between the value obtained on day one

and that ob~ained on day four for the group as a whole. This calt..eulntiot; gives an

indication of the diifusion characteristics of the lung. Cardiopulmonary bypass is known

to increase the alveolar-arterial oxygen difference (Hewson, 1978). In this study it may

be postulated that the underlying lung "flooding' that is present pre-operatively may be

resolving by day 4 post-operatively as a result or tile corrective operative procedure.

There was no signiHcant difference in the mean temperatures between the two groups for

each of the days recorded. As described in the results there were significant differences in

the mean temperatures tor both groups between post-operative days. The day one

temperatures were the highest for all subjects, with three subjects having temperatures

above 38.5 0C. Although this is defined as one of the parameters for a respiratory

complication. no subject was described by the surgeons as having a respiratory

complication tor the duration of the study period. The higher temperatures, above 380C.



present on day one were not influenced by the addition of chest physiotherapy for the

duration of the study period. This would suggest that physiotherapy provided no

advantage in this group of uncomplicated post-operative patients.

On scoring the x-rays the radiologist felt that the scoring system may not have been

sensitive enough particularly in the grade 0 - 3 category as often the patient was scored a

3 for one day and stilt scored a three the next day when in fact the x-ray had cither

improved or deteriorated but not enough to move into a new score bracket. It is not felt

that this was a major problem as this applied to both groups of patients and the changes

in the x-rays were never great enough to warrant a change in the scoring system used. It

is also considered that the scoring system was accurate enough to pick up significant

changes in the lung fields and that a more accurate system would not have affected the

results in any way.

:L7.,PJ!rti!J]..p.tQ~J?!tt~J1Lmll'Lte>njn~1ll:!~rjllLl?IQ,~.'Ld..(!>.(1.Q~1~.e~Q.!~LHQ,~.nlti~)..l:lncl1!llL!J]ye.9Jl!.~

:·"m:teri~LQ1:'ygg!L<1Wfrl,lng!L(PLA:.nlQ~l

The blood gas values and calculated values all revealed similar flndlnga, A profound

hypoxia was present post-operatively in both groups which worsened with the duration

of the study and on which chest physiotherapy seemed to have little or no effect. The

only effect visible from physiotherapy was ill tact a clinically significant decrease in the

partial pressure of oxygen after a physiotherapy treatment 011 the first post-operative day.

This unexpected decrease may be attributed to the effects of a "vigorous" session of

physiotherapy which often causes pain and anxiety resulting in shallow breathing after
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Duy 1 muoroanon
Pationt Drug 2 Drug 3 Drug 4 Drufl S [lru!J G

1 Slow 1<2M Kuf.wl1n 8/24 clexano 401110 , Coptoplil G.25mn !dB Proomnal 1lld
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11 I{ 2tds l(oflOI1{1 8/24 CIOlWIlO 40mo
13 Sluw II 1btl l(ofloll300mn @/24 CnptupllI G25m!} !tis. PWf)utllul1
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PI'('.nlll'I'ntiv(' Illl'dirlltinll w IHlIl h'l'lltlll('nt gl'cum

group
Pre-op mcdlcatlon

Patient Drug 1 Drug 2 Drug 3 Drug 4 Drug S
1 Laslx SOM Slow k 2tds ROllltcc Smg btl Ampt1ogol 20ml~ Ids
1 Laslx aObel Slow k 2bd Digoxin .25mg
0 Laslx 20bd Slow 1<1bd Digoxin 1,25rn(j COPlop!il 12.5rno/bd
11 t.aslx 40tJd Slow k2tds Kotzol1g 8/24 ciexane 40mo
13 Laslx 40bd Slow k 1bd tanoxln .125mn Einnaipril5mo

I15 l.nsix 4DbcJ Slow k 2bd Actifed 1tds Solpt\yflox tsmts
16 UWIX 40txl Slow 1<2bd
19 Wurfmin
20 Laslx 40bd Slow 1<2tdh cuntoprn 2.5moftds
21 Lnslx aOIJd Slow k 3bd Digoxin a.25m!]
28 LHSix 40brl Slow k 211(1
20 t.nslx 40t)(1 Slow 1<1M Digoxin .25mn
:H l.nmx 80[)d Slow I( 2bd Diooxin .25mo
32 40b<1 Slow k 2tJd Digoxin ,2Brno cioxuno 40mn Isoptin 40m(j

mmlicaUonpatlonT "OOCDruo]'""" =c--'Oru.tl"2~·""-'=~="-Drllrir==:"~'"~"'=])[~nI~r., 6
.,= 'r~" A'Los(x406a"" -~="S1owRT6d""='=c£1litoprrrf2~smol)(i= ~'POfl'VI{2501l1ri l)d

4 tastx 40bd Slow K 2bd Gel\lnmocin aOrng IJd POll VK 20 <3/24 Cloxacillin BOOmo 0
S I,(WIX 40 Slow K =' Cloxacillin SOOmg 6/24
e Lasix 20bel Slow K 1bd POll Vf< 2!iOmn bd
B t.asix 40b<l Slow K 2b(1
12 L1Wix 401)u $Iow K 2M D100xin 0.25mo Pon VK 250m!) I>d
1'1 Llwix 40lJei Slow K 2bd Digoxin 0.25mo
1a Lastx 401)(1 Slow 1<2M Pon VK {'Soma bel Cnpt()pril 12 Sma ()d
22 L,UHlx€10M Slow 1<1bd Diooxin 0.25m!) Amlouarons 200mn
~3 t.aslx 80ll\l Slow f< 3tas
25 t.aslx 40bcl Slow K 1tJcj
20 Molnl 30111[) AIT1Il~acln'750mg Cloxacillin 2.50 6/24 Pon VK SOOmo bcj
27 l,[l~!x 40bcl Slow K 2bd Olgoxln O,ZSmo Pen VK SOOmo Ixl Cluxm:Hlln 1n
30 Lasll<. SObri Slow K 3tld Digclxll1 Q,25mg
33 P!;'11VK Progmnol1!)d

250M
34 L,nsix 4(1)(( Slow K 2IJd Tonorrnin SOma
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-=,~n:-'--D-r'-lIg--1-'I'-:2-Tt,~:~~:q- 0"::4- :---0:'-' '--~r:-
3 l.aslx 10bd t Slow K 1tds II Pro~lurllOl1bel I CE~JlotOI\a.25lds I
4 t.astx 10bd Slow K 1M IGentamllcin 150mp beJI Pon VK gmo 4124 ,Cloxacillin in 6/24
5 Loslx 40bd Slow K 2tJ(] clcxane 40mn : \
e l.aslx 10bd MiS! KCl10rnltld I Pon Vf( 2501110bd II I
o Ltlslx 40bd Slow I(+ • K()fl,ol1 n 8/24 I cloxono 40mn t Pregnmal1l1d
12 I<of;:ol 19 C/24 I I
'17 Rocephlne 20 Cllndamycin 600mo 6/24 i I I
18 t.aslx 10tld Slow K 1 ) Pon VI< 250:,:g bd 1 Cuptoplil !3.26mo b(ll Prooumul1tl(]
22 Laslx 40bd Slow I( 2bej I. Kofl,ol1n8/24 ! clexano 40mo I F'ro{lomal1bd
23 L.aslx 40tld Clexnne 40rn~1 I' I
25 t.uslx 40bd Slow I( 1l1d I ctexano 401119 I Pronamal1 bel I
26 t.aslx 40btl CIOXUll(140mg : Pro(JnmaI1b(j ICaptopril12.!imO bel I,.

27 l.nsix 40bd Slow K 1btl ! Kefzol1 n 8/24 . I

30 Laslx 40bel Slow K 2bd ! !

33 Laslx 40bcl Slow K 2bd ' Pronarnol111d ),1

34 Luslx 40bd Slow I( 211(( I KarlOI '10 8/24 Proonmol '!bll
I ! f'_~=~""",,"'_.\m •.• ~._"".~ __ -~~_~~~'" ;_'*~~~~ __ ~~==~==>'~~~_ ...

Adnlat totds

GentnrrHlGil1'160mo bci



Nontreatme;,~- -1'--'
I DIlY 4 medlcatton I I

Pati~nt Drug 1 Drug 2 Drug 3 Orug4! Drug Ii 1
1 . Laslx 40bd Slow k 2beJ Kefzol1 9 8/24 ciexane 40mn ICaptojJril1,5mo tds i
7 Laslx 40bd Slow 1<:atds Kefzol 'I9 8/24 clexane 40rno II' Progurnul1 bd I

9 Laslx 10bd Slow R2bti captoprlt '12,5m'otds Pon VK 250rnn bel
i1 taslx 40bd Slow k ztds clexanc 40mo Koflex 500mo 'I Proournnl111d
13 Laslx 20bd Slow k 1bd Ctlpt()pril B.25mo Ids Prcqoll)nl1 I !
15 Laslx 4011d Slow 1< ztds ctexane 40mg Preg(lmlll1 btl I Pon VK 250rn9 bd :
16 t.aslx 40l1d Slow k 2bd clexane 40mo C(,I. 'JprIl6.25rno IUSI 1
19 Laalx 40be] Slow k 21ds clexane 40mg Preqamlll1 bd . I
20 L,aslx 40bd Slow k 2bd Captoprlll3.~5mo Ids Pen \/1< 250rno bd ! I
21 Laslx 40bd Slow k 2bd l<efzol1 9 6/24 clexane 4Qmg !Captopril 6.25mg Ids, Pregamal111cl
28 Lastx 40bel Slow k Slds pregufT1ol1bd ! I

29 Laslx 10bel Slow k 1tds clexano 40rno PregHmnl1 bd Pen VK 250mnl)(j 1 caotoprn ~,125lds IAdnlat stds
;~ Ilas1x 40bd Cnploprll12.5mo Ids I '
~~SIX.~b(j j Slow k 2ll~ .........._D_lr_J(_IX_ln_.2.5rng.,...._~IS_o_Pt....l;l_n~~~ _L "_j___~_,_-_J_~m_

Orug 6

Atlt1~~~~~I~tds !

1

Drug 7
utsantc



...,...-'-'" --r-=rreatment Qr'" tp -"--r- -l 0
I . ~I Day 3 madlca.,vll ~

Patient Drug 1 1 Drug l! I Drug 3 I Drug4 Drug 5 Drug G (Jl, S3 t.aslx 10bd Slow K 1tdS! Pregamal1 bd I capoten 6.25tds I f1>

Cloxacillin 1n 6/24\ 0.4 Laslx 1Obd1 Slow K ~!bd ! Gentamacln 150mg bd i Pen VK 2tng 4/24 ....,.,
5 Laslx 40bci Slow K ~!I)d I clexano 40mg I I ~

! '""G t.aslx 10bd Mist KCI1 ()ITllbd I Pon VK 250lnn bd I o·
I ;::I

8 L.oslx 40bci Slow K :atds I Kefzol 19 e/24 . clexane 40mn Progallllil 'Ibel Adalat 101(i5 I

Laslx 40bcJ Slow I( 2bcl! Kafzol '10 8/24 I I ...
12 "'t

17 Laslx 40bcJ Dlooxln 0,5 6124 : Rocephlne 2g CllndrHnycln 600ltlO 6/24 ~...
18 Lnslx 10lld Slow K 1bct I:)on VK 250m!] bd . Captoprll6.25rno bd Prollornal 1bd Kef,wl 300rng 8/24 e

f1>
22 Laslx 40bd Slow K 2bd Kt~fzol 19 ~/24 clexane 40mg Pregamal 1bd centamacin 160mg oct :=.....
23 Laslx 40bd SIowK2bd Kefzol1 9 8/24 clexailO 40mg e;
25 Laslx 40bd Slow K 1bd clexane 40mg Pregl:1ll1al1bel ac::
26 Laslx 40bd Clexane 40mg PrQgtlmal1 bel

f

Captopl'1I12.5mg bd
27 Laslx 40bd Slow K 1bd Kefzol 1g 8/24
30 Laslx 40bd Slow K 2bd ;.(j

3a Laslx 40bd Slow K2L1d PregamHI 1bd I IJl

34 Laslx 40bcl Slow 1< 2bd Kefl.ol1g 8/2~ Pregamal 1bd
~ ~-



Patient
1
7
9
11
13
15
16
19
20
21
28
29
3'1
32

Nontreatment proup---r-- ~---.---r----'
I Day 3 medication I I I

Drug 1 Drug 2 j Drug 3 i Drug4 i Drug 5 I Drug 6 Drug 7
Laslx 40Lld Slow k ;2bd Kefz'll10 8/24 ' clexane 40mg 11 Coploprll1 ,5mg Ids 1

Laslx 40hd Slow I< 2ldsl KQfzol10 8/24 i ctexane 40mg Progamal Ibd l Adalat 10rno Ids
Lasix 10bd Slow k ;21)d1 Ooploprll12,5mg tos I Pen VI( 2501no t)d ; ,
Laslx 40bd Slow k 2tds i olexane 40mo i Keflex 500rnn· 1 Preoamal1 bd
taslx 20bd Slow k 1bd 1 Captoprll e,25mn tds i Preonmul 'I
Laslx 40bd Slow k 2tds 1 Cloxane 40mo i Prog(llnal 'Ibd I Pen VK 250rno bd I
Laslx 401)(,1

1
,Slow k ;2bd! cloxans 40mo : captopru e.zsrnn IdS!, I

Laslx 4Dbd.Slow k Zlds I clexane 40mn I Preqarnal 1bd I i
Laslx 40bd ' Slow I< 2bd IcAptoprll 6.25rng tds 1 Pen VK 250rng bd r ctexane 40mg \ I
Laslx 40bd Slow k 2bd I Kefzol10 8/24 I' Clexane 40mg ,Captopr1l6.25mg IdS

I
' Prooamol1bd !

Lastx 40bd Slow k 2bd I Kefzol1 9 8/24 elexane 40mg 1 Pregarnal 1bd Warfarin 1
Laslx 10b(j Slow k 1tds Clexane 40mg I' Prooamal1bd 1 Pen VK 250mg bd ICaptoprll3.125tds i Adalat 5lds
t.aslx 40bd Slow I< 2tds l<oflOI1g 8/24 I clexane 40mo jCaPlopr1l12.5mo Ids! I
Laslx 40bd Slow k i~lg0Xln ~.~~~) Isopten 40mg I I l__
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frearrr-;e'nrQrOuJl-..,.._-------;-------r-~--
Liliy 2 medication

Drug 2 Drug 3
Slow K 1Ids, Kafzal 1o 8/24 I
Slow K 2bd IGonlmnucln 150mg bel i
Slow K 2bd j l(ofzol1g 8/24 j

Mist KGI1 Omlbd i Karzol soomp 8/24 I

Slow K 2lds I Kotzol 'I9 8/24 I ctoxane 4Dmll
Slow K 2bd 1 Karzal 19 8/24 11 i

Dlqoxln 0.5 6/24 ! . Kofzol111 ~/24 I Cloxalle40m~ j
Slow K 1bd I Pen VK 2S0rn[J bd ICaptoprll 6.25m!;! bd i
Slow I( 2bd I Kefzol10 8/24 I Clexane40mp :
Slow K 2bd Karzol 19 8/24 I clexane 40m~ I

Slow K 1lld i Kefzol1g 8/24 clexane 40mlJ
Slow K 1bd I Karzol '1q 8/24 I clexane 40mp
Slow K 1bd II I(erzol 1II 8/24 I
Slow K 2llci Kafzal 'lg 8/24 I Clexar1f.l40mp
Slow K 2bd I Kofzol1g 8/24 clexane 40rnQ
Slow K 2bcl , Kofl.ol1 9 8/24 Pregumal1 bd

--~- -----~--------~~--------.--~------~--

Patlent
3
4
5
6
8
12
17
1822
23
25
26
2'1
30
33
34

Drug 1
Luslx 10M
t.aslx 10lld
La!\lx 40bd
LU51x20M
Luslx 40bd
Laslx 40bd
tastx 40bd
Losix 20bd
Laslx 40bd
I.aslx 40bcj
t.asfx 40b~
Luslx40bd
Laslx 40bd
Luslx 401)d
Luslx 40bd
t.aslx 40bd

Dru!;l4
clexane 40rng

Pen VK 2rng 4/24
clexane 40m~

DrLlQ5
Pro[Jomal 1bd

i Cloxac~illin '19 6/24
I

Pnmamal 1 bel

Rocophlno 2Q
PregElmsl 1bd
Pn~gf1mlll 1bd

PreQurnal 1bd
Pregumul1 bel

Progurnul 1bel ,
!

Drug 6
canoten 6,251ds

Adalat 1Dlds

Cllndamycln eDOmg 6/24
. Karzel 30Drng 8/24
Gentamacln160mg tid

Captopril12.5mn bQ



Pathmt
t
7
9
11
13
'15
'16
19
20
21
28
29
3'(
32

Drug 1 Drug 2
t.aslx 40bd Slow 1<2bd

!Laslx 40bd Slow k 2tds
t.aslx 10bd I Slow k 2bd
taslx 40bd ,Slow k 2tds
Laslx 20bd I Slow k 1bd
t.aslx 40bd Slow 1< 2lds
Laslx 40bd Slow k 2bd
Laslx 40bd Slow k 2tds
l.aslx 40bd Slow k 2bd
taslx 40bd Slow It 2bd
Laslx 40bd Slow It 2bdI Laslx 10nd Slow k 1Ids

I l.aslx 40bd Slow k 21ds
l.aslx 4011d Slow 1< 21111

Non treatment group
Day 2 medication . .r

Drug 3 I
Ketzo] 19 8/24
Kefzol1g 8/24 \

Caploprll12.5mn tds I'

ctexane 40mg
Kefzol SOOmg6/24 captoprf 6.2tirng Ids
f<efzol 1(J 8/24 olexane 40rng
Kefzol 10 8/24 clexane 40rng
Ketzol 19 8/24 Clexane 40mg
Kefzol1n 8/24 Caploprll 6.25rng Ids
Kefzol1g 8/24 clexane 4Drng
Kefzol1g 8/24 clexane 40mg
Kefzol1 9 8/24 Pregarnal 1bd
Ketzot 19 8/24 clexane 4U1l1;::
Kefzol1 9 8/24 clexane 40rng

Orug4
clexane 4Drng
clexane 40rnn

Pen VK 2S0rng bd

I
Dru~ 5 I

Captoprll i.Smg Ids •
Pronamal 1bd J

Progarnali
Pregarnal 111d

Caplopril 6,25mO Ids
Preqamal 1bd

Pen VI< 250mg bd
captoprf 6.25rng Ids

Pregarnal1 bd
Pen VK 250mg bd

0aplopril12.5mg Ids
, lsopten 40mg

Drug 6
Pregamal '(bd

Acalnt 1Dmg tds

Druy,/

----~----------~--------------------------~---------._------~

Pen VK 250mQ bd

Pregamell 1bd
Warfarin

Caplopril {3 25lds Ada:~t 10lds
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