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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.



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 patients undergo valve surgery due to the remaining high incidence of

rheumatio heart disease in South Aftica,

Thirty consecutive paifents 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 2 non-

treatment sroup. The treatment group received g regimen of breathing exercises,

coughing and mobilisation for 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 for age, helght, weiglht, body mags index and intra-

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

and length of stay were asgessed to determine if there wag any benefit to a regime of |

physiotherapy. The data was analysed usitg non-parametrical statistical tests and the
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membrane oxygenators, The effect of platelet contact with & nonendothelial surface
is s follows (Kirklin, 1993):

i) promotion o’ platelet aggregation which results in platelet emboli and a decrease
it the platelet number and tunetion post eardivpulmonary bypass.

.ii) denaturation of carrier proteins .with resultant breakdown of lipoproteins and
generation of tit amboli,

i) initintion of the humoral amplification svstem which mediates & whole body
inflanmatory response. The Hageman fetor (fretor XITY is activated immediately
after the onset of eardiopulmonary bypass and this results in activation of' the
congulation sascads and the kallikeein caseade amongst others. As 4 result of the
congulation cascade activaton there i evidence of ongoing microvoagulation
despite :ipprupriate heperanisation. The kaltikretn cuseade results in the production
of bradykinin which in turn Ihas the following elfocts; Inceeased vascular
permenbility, arteriole dilatation, initiation of smooth muscle contraetion amd it
elicits pain. Bradykinin is metabalised mainly in the lungs, and so exelusion of' the
- pulmonary  cireulution during cardiopulinonary bypass acts to sustain Digh
cireulating levels of bradykinin. These effects may contribute to the hypoxia and
imercased  alveolar arterid  dilference noted in the post-aperative  patient
Physiotherapy is often requested s a wieany of improving post-operative artorial

blaod gas values.



213 A deseription of the mutients undergoing vilve surgery st the Johannesburg,

Hospital

I the vear T June 1993 to 31 May 1995, 313 patients underwent cardine valve
surgery at the Johanneshurg bospital. The patient papubition wis composed of 239
Blach, 27 White, 14 Asfan and 33 Colotred individuals. OF these 182 were femaly
and 131 wore mide Seventy-six of these patients were under the age of 15 Twe
undred amnd thivty-cight patients had mitral valve surgery and 123 had aortic valve

ULV

Since the frst suceessthl operation in which o patient wax fully supported on
erdivpulmongry bypa:- In [983, many adverse effcts have beon identified. These
imcude damuge to the blovd, in particadar the platelets, altered composition and

pradugtion of surtlistant, and changes as a result of haemeadilution.

221 Inflammagory - process  generted by the  artificial surfiees o the

axtravorporenl circuit

The most inportant surfices are probably thase of the oxygenasing aren, where
larpe amounts of bload are brought inte direet contact with the oxypenating

sutfiee. This surfac bs either, gus in the bubble oxyponators, or o wembrane in the



arterioles and pulinonary artery hypertension, Sho_uld the eause of this not be
carrected the end result is hyperophy and eventual failure of the right ventricle.
The ehronic lelt atrdal hypertension leads to Teit atriad enlargement and degenerative
changes in the atdal wall that may result in sl Sbeillation (Gordin and

Crotdin, 1951},
2.1.2 Clinjeal features of vrlvular heart discase

'I’hé pativnts are commonly youny famales or miples wie complain of dyspaoen on
enuertion, Bitigue or paipitations. Harly on in the course of vatvidar diseuse evidenee
of pulmanary congestion is present, dyspnoes, orthopnoes and a pursistént couple
(‘liuicﬂlty.tiw pimanary liypertension deseribed above may result i'n. the pativ
feeling better, ITowever the signs and symptoms of Jett-sided fhilare are replaced
with those of right-shded ilure nunely, peripheral ocdema and 2 raised jugadar

venous pressure (Austen and Futter, 1981),

On physical exumination, patients with longestanding low cardiac output may by
thin, due to cardine cachexin. They appear frail, and may also have signs of
gyanosis in the Fips, dngors and toes and o malar flush in the cheeks {Austen and

Mutie, 8.



were studied, Their results revenlud thet in one thind of the patients, pure mitral
regurgitation was the lesion. These patients had a mean age of 19 25 11 years, This is in
contrast to the findings in developed countries where haemodynamically  severe
thettmatic mitral valve disense generally presents in or alter the fourth decade as mitral
stenosis, with or without regurgitation, Moreover, the South Aftfean studies have shown
that the miteal valve mmulus is the initial abnormdity caused by the active rhewmatic
process and that the severe mitsl regurgitation results from seeondary projapse of the

anterior mitri) lenfler { Budow et al, 1987, Boadow, 19920 Mureus et al, T99d).
2 1.1 Physiclogy of valvular disense

A normal miteal valve méasurcs 4.0 to 6.0 square ceitinietres in cross-sectional
area. A significant narrowing of the valve area is required before symptos appear.
A wulve orifiee ¥ 2.0 to 2.5 squore centimetres will result in symptoms after
extreime exertion. Ldaderats evertion will produce symptoms i the valve ped i
nasvawed ta 1.0 to 2.0 square centimetres. When thie valve aren is narrowed to 1.0
squere centimetre normal datly activities will produce symptoms (Govlin and
Goddin,€ 1951). At 1.0 square contimerre both the Jeit atrinl pressure and the
puhmonary sapillary wedge prossure nre elovated, often above the level of oncotic
pressure. With this degree of stenosis, n further inerease in the pressure gradient
aeross the itral valve, In an attempt to increase i'nfward flow, will result in
pulmoms: y vedemi.

The eemstant elevation of pulmonary cupillary wedge pressure results in puimtiary

vasoeonstriction, whivh in time leads to structural changes in the pulmonary



Agarwat et al., {1995) reparted ¢hat the prevalence increased with age until the age of 28
yaars. They also found that socio-econontic cles: *rad a direct impact on ihe oceurtence
of theumatie heart disease. Comtmanal living amd overerowding are thought to increase
the incidence hecause elose persenal contact fheilitates the sprewd of streptococeal
infoctions. Tlhis is put forward as one of the theorfes to . <plain the remaining high
incidence of the disease in the third world, Other contributing factors to the continual
spread of the Streptococeal infection include a poar understanding of the consequences
of the disuazse, and the unavailability of accessible medical services and medivines. There
rending, however. o factor, or factors, relatibg to socio-ceonomic living conditions that
are incompleely widerstooad (Bardow, 1992a and 1992h; Marews ct al, 1994, Kaplawy and

Murkowitz, U8},

One o three weeks after the streptococeal infection o pancarditis develops. The
involvement of the valves 15 seen us a series of grey warty vagetations along the edges of
the valve cusps, These vegetations then fuse te form a rough ridge nlong the cusp
mangin. The mitral valve is affected in 85% of the cases and the aortie valve in 508
Within ten years of the aeute disease 50% of the cases develop inte chronic thetmatie
Llisuasu. with a fwther 15% developing the chironie disense after the ten year pariod. The
vegetations result in the formation of adhesions between the valve cusps [eading to

vidviar stenasts (Borman and Gotsman, 1980),

In o retrospective study by Marcus of al. (1904), 748 patients who had had

haemodynamically severe theumatic mitral valve disease requiring mitral valve surgery



2.1 Rheumatic huart disease

Acute rhewmatic fover is @ self Jimiting inflammatory syndrome that sometines folluws
Group A beta-haemolytie streptococenl infections of the throst. It typicaily tends to
recur. Bt is characterised by carditiy, polyarthritis, skin rashes, subcutaneous nodules and
oceasicnally chorea. Jt leads to progressive _dmnag.e of the endocardiom, pativulaly the
cardiae valves and thcil; supporting structures resulting in cither yalwlar stenuosiy or

incompetence (Borman and Gotsman, 1980),

Deformities of the heart valves as o result of vheumatic {over were fivst deseribed by
Murgagni in 1701 from witopsy dissection, However the clinieal deseription of rheumativ
heart disease was only deseribed in 1886, some 120 years later (Borman and Gotsman,

1980},

The incidenee of thermatic heart disease has been on the decline in the developed world
for many yews. The decline is evident in the following satistics for the United States of
Amesien. In S0 the death rate per 100 000 was 14, and in 1093 it was 1.7 (Ameriean
heart association, 1997). The flnal mortality for 1993, a8 » result of rheumatic heart
disense was § 743, of which 1 790 {31%%) was muoles and 3 953 (68.8%) were fomale.
The reported prevalence from o study completed in India, which may be more
comparable to the South Aftlean situation, was 6.4 per 1000 in the general rural
population {(Agarwal et al, 1995), In 1972 Melaren ot al. eonducted a survey of 12 050

Black sehool children in Soweto. They found an overall prevalence rate of 6.9 per J0iK)

with a peak rate of 10.2 per 1000 in childeen aged 15 to 18 years { Melaren et al. 1975).



CHAPTER 'TWO

LITERATURE REVIEW

The relevant literature for this study was located with a CD ROM search on Medlars at
the Universily of the Witwatersrand Medical Libracy, as well as 2 Medline search on the

internet. The following keywords were used; physiotherapy. heart surgery, post

operative, breathing exercises and rtheumatic heart disepse. The articles idemified fron -

these seprches were then fntited to the Boglish Linguage pubfications only.

- The topies covered in this review are important to the reasoning belind this study.
Patients with valvular heart disense, particularly those eaused by rheumatic heart disense,
are no longer treated with such repularity in the first world. Thus little research in
physiotherapy has besn directed towards tﬁis particutar group of patients. The reason for
the dueline in rheumatic heart disease in the first world is the appropriate treatment of
streptococeal throat infections and an overall improvement in socind conditions
{(MaClaren at al 1973 and Barlow 19930). In South Alvica, the fimited nvailability of
health eare practitivners, public tfnnspurt and financial resteaints result in nonsireattment
of streptococeal throat infections. A review of the pathoplysiology, incidence and nature
oft theumatie heart disease has beon included in the literature review. Also incluaded ;irc
the adverse offects of extracorporen! circﬁhtimm These sections are o summary of the
literature and not a eritigue as I do not feel that T hava the backgrownd to give a eritigue
an valvular surgery. A critique of the phtyslotheeapy literature involving post-operative

cardine patients will be included.

Cmaar



In order ta answer the research questions a study was designed to determine whether or
not patients undergoing heart valvalar surgery benefit from rousine post-operative chest

physiotherapy.
1.3 The research hypothesis
Routine post-uperative physiotherapy, which includes a regimen of breathing exercises,

coughing and watking, is of no benefit in the uncomplicated post-operative valvular

surgery patient.
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with rheumatic valve divease, especially those prese iting with active carditis, are young,
black and have refatively underprivileged backgrounds (MeClaren et al, 1975; Badow,

1992a and 19920, Marcus et al, 1994).

Since the first valve replacements in 1961, the operative procedures and the use 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 ix imporant to esablish whether the results of the Jenkins and Stiller research are
applicable to this patient population. It is also relevant to establish whether the need for
rautine past-aperative physiotherapy exists in the light of the improvement in operative

technigues and shortened anzesthetic times.

1.1 The aim of the study

The aims of this study were:

i. to evaluate the necedsity of routine post-operative physiotherapy i a sample of

pasients who underwent uncomplicated valvular surgery.

ii to determine if the resuits obtalned from patients undergoing coronary artery surgery

ware pertinent to patients undergoing vatvular surgery. -



CHAPTER ONE

INTRODUCTION

Physiotherapists working in the cardiotharacic wards, spend a large proportion of time
each duy assessing and treating post-operative cardiac patients. In the Ix-u iwo decades.
much rescarel into different combinations of chest ph_vsiuthempy treatment technigues has
oceurred in an atterapt to establish the most effective combination in preventing post-
operative  pulmonary  complications. Recent research has compated specific chest
physiothergey regimes to 8 programmie of walking the patients as soon as possible post
operatively (Jenkins et al, [989; Jenkins et al, 1990; Stiller et al, 1994; Stiller et al, 1995).
The research by Jenkins amd Stiller has been largely conflned to patients undergoing
coronary artery bypass graft surgery. Patients who have had cardiae valvalar surgery had
not been researched as a separate group at the data collection stape of this project. It Is
thus difficult to determine whether the results from the Jenking and Stiller studies would

apply to this patient population.

A large number of patienté in South Aftica require some form of valvular surgery. This is
principaily a result of valvular 'damage due to rheumatic heart disease. Clinically
rheumatic heart disease seems provalent, however statlstics of the overall current
prevalence are not readily available, Abthough sheumatic heart disease is a chronic
disease, it is uot a chronic lifestyle disease. and thus the patients differ 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 Africa. They do not have the
risk factors associnted with coronary artery disease, for egampl_e smoking, obesity and

. hypercholesterolaemia, which makes them a unique group to study. In the main, patients
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on day two post-operatively and walking from day three. The patients in group 2
were seen pre-operatively and twice duily on days one aid two. and once daily .nu
days three and four post-operatively. At these sessions the patients were treated
with a regimen of deep breathing exercises and conghing. The group three patients
received the same treatuent o described above for group 2. They differed from
group two in that they bad four treatments on days one and two, and two
treatmtents ont days three and four post=operatively. The results from this study
were in agreement with the above twa studies in that the invidence amd severity of
livposaomin,  fever, chest xetay  abnomualities and  significant  pulmonary
complications was not nutably higher for the control group. Patiens excluded from
this study iteluded thase that were mechanivally ventilated for more than 24 howrs
past-operatively, ad those who developed o netrologieat or cardine vomplication
which rendered them unable fo participate In the study. The recommendation of
this stucly i that oll petients be continually assessed for clinieally significant
pulmanary complications, and treated with physiotherapy i and when the need

urises,

Stiller ot al. {1994) make the following point. Although the vontrol group regeived
no presuperative physiotherapy they did watch o video pre-operatively wlﬁuh
mentions chest  physiotherapy. Ih fhe process of giving inforined consent to
participate n the study, the patients were made aware of the rationale for duing
breathing excrcises and coughing post-operatively. It is possible that botl these

thetors may have affected the behaviow of'the control group.
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operative pulmonary complication was too broad thus accounting for between 77%
“and 929 of patients developing such a complication,
In a study of 110 white males undergoing coronary arterv surgery three different
| treatient protocols were assessed (Jenking ot 6l 19849, llﬁlﬂ} The stody
population was divided into three groups. All the study patticipants were seen pre.
operatively by a physiotherapist and were taught hufling. coughing with sternal
support and active upper and lower Bmb exercises. The need to move about post«
operatively and expectorate bronehial secretions was also explained. This was the
only physiotherapy that the patients in the control group meceived post-operatively,
The patients in the other two pgroups received cither localired breathing exereizos
(with vibrations and percussion i a postursl drainape position i deemed
necessary) or incentive spirometry. The patients in both these groups were taught
their respeetive techniques pre-aperatively and encournged to practice them. They
found that addbng breathing exereises or incentive spirometry to the programme pi‘
the control group, did not alter their trepiment outeome. The authors
recommended that the uneomplicated coronary artery surgery putieﬁt be taupix,

and helped with the mobility regdmen.

Stiller et al. {1994) inchided o control group in their study which received ne pre-
or poskoperative physiotherapy. This was the tirst study in which physiotherapy
wns completely exeloded. The study population was made up exelusively of
patients undergoing coronary artery surgery. The control group (group 1) followed

the normal mobitisation protocol of the huspital which included sitting out of bed



kit

2,13 Muohilisatjon

Pull and Dull (1983} compared early mobilisation alone to early mobilisation plus
reathing exercises or fneentive spirometry. Hauly mobilisation was defined as:
‘wnkle cireumduetion, tange of motivn to all extremities, three masimal coughs,
and encouragenent and assistanee to tuen from side to side, sit up, or stamd ap.”
The study group included 249 patients who had coronary artery suguery and 20 wha
hadd vatve ceplacement surgery. They found that tielther of the “rdded” modalities

(incentive spironwtry or breathing exercises) were beneficial to the auﬂy
mobilisation progeamme alone. s ﬁ(iditiuu, none of the threy programues

improved the g fioetion chianges seen post=operatively.

For the purposes af this study & pulmonary cumr.licutiuﬁ wa detined as;

o o tenperatury elevition of 4 T ghove the mean pre-operative tempetaiure

o tempeniture devation of 2 to 3" I abuve the mean pre-opotative tamparature

in aelilition tv sboormal auseulaory findings

s purtttent spum,
Using these definitions the authors found that 7% of' the patients wiee underwem
Coronaty ity sneaery aod 93% of the valvalior surgery patients developed o poste
aperative complieation during thelr respective treatment progigmmes They thus
voneludied thut nene of the reatment programmes was effective at proventing poste

opertive pulmonary complications. 1t is possible that the definitien of o posts
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veeurred every two waking hours for the first three post-operative days, This could

lead to confounding results as it is felt that in clinieal practice the effegt of

traatinent shoukl be evaluated on the clinieat outeames of thiat treatment and nat be
detesnined by a time period. They concluded that neither conservative vhest
phyaiutherapy. incentive  spirometry of continuous  positive  airway  pressury
improved the restrictive lung fonerion defect within the first 72 hours post-

apergtively.

From the studies diseassed above it is dilfieult te draw conclusions. Some of these
tiffieulties have been hiphlighted afready, However, some of the fetors nat
nretitioned will now be diseussed. The patient groups fur the different studies were
ot standurdised. Same groups consisted of patieats undergoing different kinds af
surgical procedures, while others were pationts ail undergoing the same provedure.
This may be o confounding vadable when trving to compare the studies. The
inchusion and exelugion criteria wre not always clewrdy stated and differ between
studios. Ax bas bean mentioned previously, walking tim patient has not been
addrossed, and thus I8 » poudy voatrolled varinble, Patient position for
“Plystotherapy™ technlgues  are also not consistently recorded and thas ¢ould play
4 role In the restlts of these studies. Chest physiotherapy it would seem bas
hmltiplc definitions as no two studies used the sune chest phys'iutherapy togime,
Control groups whe did not recelve physiotherapy were never considered, and thus

it 15 dfilticult to iswlate the offet of physiotherapy.

o i ——— i & = e
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had less post-operative atelectasis on chest roentgenograms throughout the fiess

four post-operative days thun the other two groups. This was thought t be due to

the Spirocare having an additional visual stinmlus to hold maximem inspiration for

three seeonds. With the Triflo spirometer the halls will rise when o relatively snall
valume is inspired rapidly, and inspiratory hold s not encoaraged (Oulton et

al. lugly.

It should be noted thet postural dratnage positions and patients’ position while
using the spirostetes were not deseribed. In addition, no infornsation is given
about patient mobility post-operatively. The authors state that after five patients
bad been entered into cach growp it was obvious that the spirocare group was
Faring the best. In interpreting this it {s important to note that the groups were not
well matehed for age and this may have influenced the results The mean age of the
chest physiotherapy prous was 48 years while the group using the Spirocare had a

meun age was 0l years,

.Stuck el al. (1984 cohlpm'éd contihuous positive airway pressill'e. neontive
spirometry and conservative therapy in a group of elective open heart surgery
patients, OF the sample of 38 patients, only five paticnts lind valvular surgery while
towr had 2 combination of coronary artery surgery and valvular surgery The
remainder afl hnd coronary wrtery surgery. Congservative thornpy was consideied
fonr (o five masimal inhalaticns, hufling and instruction ta "“coupl heartily™. No
Jetails wore given about patient positioning for treatment or how soun the poatients

were made to walk or sit out of bed. Bach treatment lasted fifteen minutes and
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Oikkonen et al. (1991) found similar results in a study in which cither intermistent
positive pressure breathing or incentive spirometry, were given together with
conventional chest physiotherapy in a group oF 82 coronary arlory surgery pativnts,
The conventional chest physiotherapy consisted of *breathing techniques, deep
diaphragmatic ventilation and efficient coughing’. The patients were traibed in
these techniques for twa days pre-operatively. Post-operatively the patients
received this conventional physiotherapy a minimum of snee a day. They ulse
received intermittent positive prassure breathing on four oceasions duing the day
or, incentive spiromtetry every alternate waking hour. They concluded that the
ineidenve of atelectasiy in both groups inereased duwring the study periad. In ather
words, neither intermittent positive pressure breathing or iheentive spirometry
when wdded to conventional chest physiotherapy were able to prevent or nprove
the pest-aperative atelectasts that ogeurs following open heart surgery. Onee ugain
this researeh does not mention 8 bed exercise programme or at what stage the
patients sat aut of bed or walled. ‘The position in which i physiuthgmpy wis

done in is also pot included in the methadology.

Oulton ot af, (1981) considered whether dilforent incentive breathing devices added
any benetlt to a regimen of standard chest pliystotherapy in a group of corunary
artery surgery patients. They compared che Adutherapy alone (wlﬁch consisted
of eneouragement o cough, deep breathing, postural dminnge, vibration and
pereusston) to chest physiotherapy phuy either a Triflo spitometer or o Spirm:m'é
spirometer. All 'patientk were taught how to use their chosen device pres

operatively. Their results showed that the group using the Spirecare spircmeter
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uroups, a result of o change in operative procedure. Had the incentive spirometry

group nat had this confounding factor their results may have been ditferent.

Gale and Saunders (1980) contpared a Bartlett - Edwards incentive spirometer to
inteyinittent positive pressure breathing in & group of patients wha had undergone
open heart surgery. The total sample of 109 patients was made up of 74 coronary
artery surgery patients, 32 valvular surgery patients and 2 “11'1_i5ccllanuuus"
operations. A regime of pre-operative training i the use of the modality that they
would use post=operatively was followed. Post-operative treatment consisted of
tour hourly use of this maodality for a minimem of three days They concluded thit
ineentive spirometry is not significantly better than intenn.itwnt positive pressure
breatiing in preventing post-operative atclectasis. Following both formg of
treatment there was o trend to hypoxaomia that way slightly greater in the

intermittent positive prossure breathing group.

The results of this study are difficult to compare to other studius as no details are
given concerning chest physiotherapy. It {3 thus presumed that the patients
received io chest physiotherapy treatment. Thore is niso no mention of walking or
getive bed exercise progeanunes that the patients may have followed during this
time. Tt sooms unlikely that o regimen of ten incentive spirometry breaths, or
twe.nt,v interimittem posiiive pressure breaths alone, i a twenty minute treatment

sesgion is sufffient to have an effeqt on atelectasis.



2.3,.2 Intermittent positive pressure hreathing (IPPB), incentive spirometers {I5)

and hlow battles

Iversan et al. (1978), it & study of 145 patients undergoing cardine surgery,
researched the effect that intermittent positive pressure breathing, ineentive
spircmetry and blow bottles nd on atelectasis. The study poputation was
compaosed of 5(1 patients who underwent valvular surgery, 89 coronay artery
surgery patients, and six patients who had “miscellaneous™ operations. All patients

received pre-operative instructions in thoracic expansion exercises and voushing,
in addition to one of the above modalities. The results showed that the infermittent
positive pressure bresthing group fared the worst with the greutest number of
respiratory complications postoperatively. The group using biow bottles had the
Fawest complications. The results also showed that none of the above techniques
prevented the atelectasts thom oesurring or improved it during the 72 howr study

puriod.

Onee again interpretation of the following results showld be made with the
following factors tn mind, No mention is made of the patients’ position during
these treatments, or whetler or not the patients were walking wlone or with help at
any stage, The definition of o pulmonary complication is not clearly stated and this
nmkés compitisons to other studies dilfiouls, The findings for the group who used
incentive spirometry should be viewed with caution. The authars state that the

punip times for this group were signiticantly longer than those of the other two
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sulgery patients and ten coronary arfery surgery patients) into three groups, The
patients in all three groups were pre-oxygenated and suctioned. For the patients in
group one this was the only (reatment they received. The patients in group two
were matwally hypcﬁnf]uted six times and then suctioned. Those patients in group
three received six manna! hyperinflations together with chest wall vibrations,
“administered during the expiratory phase, plus suctianing, Mﬁnual hyperintlation
and vibrations have been shown to recruit collapsed lung units (Menkes and
Traystman, 1977). It would thus follow that, in the presence of decreased breath
souitds, & repwn to normal vesicular breath sounds may be expected on
auscultntion. These respective treatments were continued until the patients were
clinieatly clear of secretions on nuscultation. Unfortunately the post-treatient
auscuitation findings wete not recorded in the results, and thus no conelusions can
be drawn for the effectiveness of the above techniques in altering auscultation

findings.

The re_.-iutts reported showed ne - significant difference in effective dynamic
complisaee, Pa0); and the PaQy FIO; ratio hetwcen_uhy of the three groups. They
thus concluded that o single physiotherapy trentinent to the Intubated post-
operative carding patient was of no benefit, In keeping with the Ondings of the
Bales of al. (1995) research, the patients in this study were not treated while still

intubated.
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They concluded that the use of breathing exercises in high risk patients reduces the
incidence of post-operative pulmonary compfications, but is of no benefit in the low risk
group.

The following factors should be borne in mind when interpreting this research. The
toutine ward procedure is far in excess to any programme that might be ad_hemd to in the
state hospitals in South Africa and so the conclusions may or may not be similar. It is not
stiputated in the methodology whether the control groups reccived any iiput from the
physiotherapist either pre-opemtively or post-operatively. In this study perentaneous
catheters were used to assist in lung clearance in patients with excessive seeretions who
were (huble to cough effectively. In the experinental high risk group, none of the
patients required the use of a percutpncous catheter, in contrast six out of thirteen
putients in the high risk control group required their use. It is possible that the need to
use percutaneous catheters arose 0s 4 result of the patients’ lack of training or instivction
i goughing, and not as a result of the thoracic expansion exereises. Lastly, the
researchers omitted to mention the amount of active exercising in bed or walking
whether independently or assisted by the therapist, that the patients did post-operatively.

The missing data from this resenrch study moy affect the interpretation of the resalty,

2.3, 1 Physiothernpy in the intubated post=operative cardiae patient

On retwn from theatre, cardiac surgery patients typleally spend the first 12 to 18
hours inubated and ventilated in the intensive care unit. Eales et al (1995)
condueted 2 study to determine iff routing physiotherapy for the inubated patient

was necessary. They divided their pasient population of a7 patients (27 valvular



2.3 Chest physiotherapy techniques

In a study done by Varciu and Varcin (1977), a sample of forty patients uidergoing open
heart surgery was divided into o high risk and low risk group, Patients considered at high
risk for developing post-operative complications had one or more of the following
features:

¢ smokers or thﬁse who had ceased to smoke in the previous six weeks

o an FVC [ess than 80% and 8 FEV/FVC less than 75

s older than 60 years of age
The tow risk group included the remainder of the sample who did not have any of the

above fealures.

Each of the above two groups was tnen further divided into an experimental and a
contfnl group. The experimental group were ssen by o physiotherapist once pre-
operatively for instruction in lateral and posterior basal expansion, diaphragmatic
breathing and coughing, Post-operatively these patients were seen twice daily for the first
tour days aller extubation by the physibthernpist. At these sesslluns the patients were
treated with the tlmfacic expansion excreises mentioned nbove in side lylax and supine
with the head of the bed raised 43 degrees. They were encouraged ta cougl_r both during
.ancl at the end 6i’the treatment session. In addition they also received the ward regimen
| - that included; incentive spirometry two hourly, tiebulisation four hourly and turning,
deep breathing and coughing every hour as administered by the nursing staffl The control

group participated in the ward reginen only.
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The affects of haemodilution are due primarily to ¢ decreased coiioid osmotic
pressure caused by the crystalloid priming solution used for extracorporeal bypass
cireults, the colloid most affected is albumin (Webber and Garnett, 1973; Sanchez
Deleon et al |982). In the studies done it has been difficult to determine the
significance of a low colloid osmotic pressure due to the simultancous
microvaseular injury incurred duting cardiopulmonary bypass (Smith et al, 1987),
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 ventilation - perfusion mismatehing that oceurs afler extracorporesl

support.

These factors added to the well known ones of hypoxia due to the lungs not being
perfused, collapse of the lung during extracorporeal circulation, direct trauma from
retraction of the hung and the effects of anaesthesia on vhe lupgs combine to result in
pulmonary ingufficiency after open heart surgery (Hownll and Hill, 1978; Bourn and

Jenking, 1993,

The above tindings present themselves clinically as an increased alveolar arterial oxygen
difference (P(A«0)(2). n reduced arterial oxygen tension (Pa0;), decreased oxygen

saturation and an inerensed intrapubmonary shunt (PaQa / FIO;) (West, 1990).
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expansion foltlowed by passive uxpiration with a vih spring st the end of exphiation
to stimulate « deep ispiration. Supported eoughing included o pillow or the
patients’ hands being held against the incision site to sapport the wound during
coughing. This combination of breathing exercises and coughing was continued
until the physiothernpist as."-l._'sscd that the auscultation findings were clinieally clear
ot improved from the prestreptment findiogs and that the pattets’ cough was
effizetive and unproductive. IF the patients” chest was assessed as elinically ¢hear
prior to treatment the patient did net reeelve  rreatment. In this study no patienls’
wore pssessed as cinically elear prior to treatment. The same procedure was

followed during the second treatnent in the atterneon.

iv. On day two, aiter the removal of the niediasting and intercostal drains, the
patients were walked "around the ward” (a distance of 45 meters) in addition to the
trestrnent described above, The seme treatment was repetted in the altemont. On
day three the treatment was the same as that deseribed for day two, exseet the
distance walhed was incrensed to W neters. The patients wore allowed to walk s

el as they wanted to, exeluding stairs. during the remeinder of the day.

v. (I day four the treatment was the same as that deseribod abiove for day thiee.
Treatorent was discontinued alter day four and the poatients were instructed to

continge walking and coughing as nocessary.

vi. As with the nen-treatment proup, the patients were monitored daily untif

discharge ax is routinely done in the unit.

S
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3.0.2 Non<Tremiment Ciroup

i The following signs were assessed on each oceasion by the resenrcher
Temperantre, respiratory rate, ausealttion of the thorax, chest radiograph i

present and shoulder rnge of movenient,

i The prationts wers seen twice by the researelier on days’ one and two (onee cach
in the munting and the aftetnoon} and once daily on davs' three and four (in te

morning) post-uperatively.

i, The patients were monitored daily for any past<aperative complivation as is the

routine i the unit uniil diseharge.
303 Troatment Gmup
i. Assussed in the same manner as deseribed for the non-treatiment group.

it Following the assessment session the pationts received physiothetapy us

described below.

fil. Tl treatment involved the patient supine in ded with pillows behind the back
and the hewd, The degres of Dead and trunk clevation wits 4 mininum of 49
degrees. The physiotherapist taught the patient "deep breathing exercises” wnd

supparted coughing. Deep hreathing exercises wore defined as luteral costal



32

heen transferred to the ward yet. Those patients in the non-treatsient group were

assessed fur the first time after extubation.

Finally a notive saying "Sue's MSe, pationt” was placed in the patient's {ike so that
all the ward staff and visiting plivsiotherapists would know that the patient was
art of o study. This was done to prevent other therapists on the waed treating the
putients in wither group. All the physiotherapy tratiments were done Dy the s
phvsiotherapist working on the wied to insure that ench patient in the treatment

group received the same treatment.

Duging the postsoperative peried the patients wete assessed  daily by the
cardiothoraciy surgeon responsible for them. The surgeons invelved were unaware

as to which of the two groups the patients belonged.

A putient was considered t have a respirptory complication it all three of the
fillewing Faetars were present;'

» he tentperature was greater than s '<'.“

¢ there was radistogleal evidence of eonsolidation or collapse,

« there was gvidence of resplratory infection clinieally and on quscultation os

decided by the cardiothoraeic surgeon,

For the purpose of this study “chest chinicaily clear” refors to avscultation findings

of normal brepth sounds with no added sounds,
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*Coloared”, aor "Asian®. The smoking history for patients still smoking at the time
of the interview included the numbey of cigarettes smoked per day and the nmunber
of yeirs for which the patient had smoked. “Past® smoking history inchuded the

abave information and the length of smeking cessation.

Shoulder range of novetaent of all patients was tested pre-operatively. The test
wis sinply noting and vecording active range ol shoutder flexion and abduction.
The ramge of these nverments was estimated and tot measured as this is the

routing in the unit.

Patients in the ponstreattment group Wcre instructed that they should try and congh
regulirly. In addition, on the second post-operative day they should, together with
the belp of the wird nursing stadl, got out of bed and walk acound the ward, They
were intormed that they wonld be routinely assessed throughout their stav in

haspital by the doctors and the researcher,

The treatisent group patients were instructed that they would be seen on days’ one
to four post-operatively and trught breathing exercises, assisted coughing and

hedped with watking on day two.,

The firsy trestinrent Tor this group only commonsed post-oxiubition as treatiem
during. intubation in this patient population has been found tn by po more
successiil than suetiontng alone {Cales o al, 1995). The padents why wore

extubated were irepted Ror the first time in the intensive care unig if they bad nt



P

i

1.0 Procedyre:

Fach patient participating in the shaly was ssigoed o nunther in sequential order of
aclmvission {pationts’ £=36} This was done to ensure patient conlidentinlity, as the patient
daty was then collected and recorded under the patiens munber. The patients were then
andomiy assigned to one of two groups. An equid mimber of red and blue coloured
tiddlyvinks dises were placed in a bag. A colleague of the researcher who was
uninvolved in the study then selected & dise for cach paticit. A red dise resulted in the
putient being placed in group one (non-trestment groupd and @ bliee dise in proup two
frresttivent group). This resafted in the cesenrcher knowing prior to the pm-npgmi\_'u
interview to which group the pattent bad been assigned. Al the patients receivixd their
post-nrerative instrugtions at this imerview which was conducted by the resewrcher Tl
patients in the treatment group were told that they would be seen the morning niter

SUPHLLY,

3 0.1 Pre-operative procedore

The presupesative interview ok place 2. o 48 hours before the patient was
scheduled fur surpery. At the presoperative interview, the tbllowiag patient datx
wis collocted: rge, sex. racial group, height (n meters), weight { in kilograms),
past medical amd surgical history, smoking history, present history and pre-
operative medieation, Reclal grouping was classified aceording to the inf rmation

on the adwmisdion sticker of the patient and wes either "Black®, "White",

:}}?
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this study. However it was not signitlcantly ditferent tom the data ebtained for the otlwer

30 putients.

Twenty-one females and nine males aped between eleven years and sixty-three yoars of
age with @ mean age of 29.72 yours made up the study population, During the stindy
periedd an additional two pationts were admitted thr valvulee suigery who were not
included in the study. The reasons for exitusion were documented bistories of paltnonary

tubereulusis,

3.8 Materials wsed:

i A Detﬁctu seate and ruler were used for afl hieight and weight messurements.
ii. A standard oral thermometer was used for all lemperature readings.

fil. Fardobe capiliay blood was tahon using a hepwvinised glass capillary tube

(Y837, 81 30 linitube).

fv. Blowd pay analysis was done in o CibaeCoring 288 blood gas system machine that

wias calibrated at O8ROD each moming according to the manuficturers' instructions.



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

regutd,
ii. A presoperative neurologival diserder (for example, a eergbrovaseulr aceident).

i, Pationts who wore intubated for fonger than twenty-four hours after anaesthetie, as

profonged intubation is a known risk for the development of pulmonary complications.

iv. Patients who returned from theatre with neuralogicat or cardine complications which

rendored then unable o participate in the study.

v. Palients who spent more than forty-ight howrs i the intensive care unit. as this

suggrested that the patient Mad not lad @ stable post-operative vourse,
3 4 The study population

Thirty-six subjects were included i the study of which six (17 %) wate withdrawn
during the post-operative stedy period. Three of the patients suifered a corebrovaseulur
gecitent during surgery or in the hmnediate aeute posteoperative period. One patient wis
intubapod for longer than 24 heurs, and the other two patients remained in the intensive
care unit for longer than 48 bours due to catdige instability. The prosoperntive daty

enllected for those six patients iv not included in the statistical analysis o' the results of
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CHAPTER TUREE
MIETHODS

3.1 Location

Thix study was carried out in the cardinthoracic unit of the Johannesburg hospital,
Ciauteng, South Afvien. Patients requiring cardiothoracie surgery are admitted to this wnit
from other hnspitals in the Gauteng region, with many of the relerrals eoming from the
Cluis Hani Baragwanath hospital in Soweto, Subsequent to the stut of this study ethicol
clearance from the Committes for Research on Hugan Subjeets of the §iniversity of' the

Witwatersrand was obtained (clearance number: M9303 1),
3.2 Inclysion eriteriy

.. All patients aged 10 years and older admitted for elective cardiae valve surgery, o the
abowve unit, between 12 June 1995 and 1 Septomber 1995.
fi. Written inforined consent was obtained {rom the patients themselves, or fiy the cose of'

minors, consent way ubtained fhom the parent or legal gaardian,
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¢ Jung compression fram pereussion over the child's compliant thoras, may have
caused physical collapse of the airways or foreed ait out of the ventilated
sepments and allowed thent to collapse.

« the pain induced by chest physiotherapy may have lead to splinting of the thorax

resulting in & decreased funetional residual capacity, resulting in collapse

In ¢ aclusion to their study they recommended that chest physiothecapy be used

with caution in this patient population and nat as & routine teatment
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In interpreting the results of this study it is of note that during the time period of
this study 123 patients were admitted for valvular surgery with only 78 ﬁntients
included initially. This means that 37% of the valve population were not included in
the study semple. Lxclusion criteria were: haemodynamic instabifity (this is maf
defined), inability of the patient to perfortn the pre-operative tests, inability to
obtain informed consent and ai intubation time of longer than 72 hours. In
conclusion these results confirm that more treatment is not effective in preventing

posteuperative ateldctasis, or inproving post-operative lung function,

2.3:4 Paediatrics

One study was found in which the effects of post-operative physiotherapy on
childrens were discussed. Although the age group discussed is younger than that of
the subjects in this research report it is felt that the findings of this study should be

documented for completeness sake.

In 8 study fnvolving 50 children nged three months to nine years, undergoing
cardinc surgery for congenital heart disense the following resuits were found (Reins
et al. 1982) The group receiving chest physiotherapy (postural drainage with
vibratiots and cupping) it addition to deep brenthing, soughing and suctioning
developed atelectasis significantly more frequently than the non-treatment group.
They also found that the chest physiotherapy group had a significantly fonger

past=operative hospital stay. They explain these startling findings us follows;
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and this should be considered a vital outeome measure as it is the end point of the

patients acute care phase,

In 1995 no research had Leen 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 for this study # new study by Johnson ef al (1996) has been published. Their
study involved 75 patients who had andergone valve surgery. The patients were
randomly divided into two groups. One group rcccivr_:d # lower intensity treatment
which included education, catly ambulation, and deep breathing cxereises, while
the other 'group received the same treatment with the addition of single handed

percussion (higher intensity treatment),

The patients were monitored for 5 days post-operatively and chest -ray scores,
lung fonetion tests, duration of the intensive care unit and hospita! stay were
recorded. In addition personnet costs were caloulated for both treatment groups.
They found no significant differences between the groups and they had 2 5%
respiratory complication ate, Fm' the purposes of their study a respiratory
complication (picumonia) was defined as the prosence of three out of four of the
following varigbles: a white bloud cell count gremter than 10°4; =n oral
tempernsture greater than 38.5 °C; a positive culture for & respiratory pathogen in

the sputum and ovidence of air bronchograms on chest x-ray.
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A further study by Jenking et al (1994), in which patients undergoing coronary
uetery surgery, were simply encouraged 10 take deep breaths and cought in addition
to being mobilised by the nursing and surpical staff revealed results similar to the
studies cited above, The incidence of respitatory complivations 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 iespiratory abnormality,

In 1995 Stiller et al. nvestigated whether the incidence of clinfeally significant
pulmonary complications had incrensed since the recomunendation that routine
post-operative physiotherapy was not necessary 1o the uncomplivated coronary
artery surgery patient. The 1995 study included all patients undergeing heart
surgery requiring eardioputmonary bypass. The only difference in this study from
the 1094 study was that it included 13 patients who had vadergons cardiac vaive
surgery without coronary artery  sutgery. Clinicalty significant pulmonary
complications were found iﬂ?’.l% {nine out of 127 patients} of the total patient
population, An important consideration in this stody is that alt patients und&rgoing
cardine surgery were included and thus patients with significent pre-operative risk

factors were also included,

Wien comparing all these studies described above it is clear that not only are the
patient groups very difforent but so too are the outcome measures used, A
respiratory complication has many different definitions some of which have been

dealt with previously, The length of post-operative stay Is glse not always assessed
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If one compared the pre-operative Pal): means for the group as a whole to the day 1 and

day 4 Pa6), maeans there was & significant ditference (p <~ 0.05). However there was no

significant diiference (p 0.098) between the values on day 1 and day 4 {rable 4.7.2),

Table 4.7.2 Pre-opeentive, doy L and day 4 mean_aud 8.3, Pad

1 Menn FaOy  Wean PaQs | Mea 4 P40, Mean PuQ; |
pre-op day 1 pre-op tay ¢
Both K1} 78.820 03,444 78 520 38.340
8.0 +13.042 +10.363 JER - +B.008
g {,,m_d»ﬁ.ﬁgﬁ“ 4 oo

1 p value betwesn presoperative Pa0, and day 1 Pa0Q,

povatue between pre-operative Pa0) and day 4 Q).

L1 p value between day 1 Pa()s and day 4 Pa0).
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4.7 Bartial pressare of oxygen incarloby capillary Mond (PaQ)y)

The presoperative vidies for Pa)s were not significantly dittirent when compariag U

two groups. On day one there was 1o statistical ditference between the twa groups

however, the "p” value suy be of clinteal significance (p -

0, values were net statistivally or clinteally significant when comparing the teo

sroups (table 2.7 1),

!a]mlg .71 Presopeeaipyve

F, EL R LT YRTan

0.07), The day four mean

d iy 4 mean and S0 I:_g )2 value

R N

23T e,

“Group T Moml Paly 8D R
Pre-up NTR | RTEE + 10,43 Gew
Pre-op TR 16 732 1140 NY
ey TNIR T 14 T8N A i
ity | TR H{ )38 11410 NN
Dy NIR T TR Ay T
Day 4 TR 1o 5983 V8.2 NS

NTR  Non teatment prowny/ TR

Trogtment Rroup




There were two patients who smoked in the non-treatment group, and one in the
treatment group. Ty had pack vears of 32, 1.5 and 10 respectively.

4 tr Chest Xerays

The pre=nperative chesl x-ray scores were net significandy different (p - 0.05) between
the two groops. One subject in the treatment group lid minimal atelectasis in the et
iun.g pre-aperatively  This did not change throughout the four posi-operative days and
wits still present on day four,

The day 1. day 2 and day F chest x=rav scores were also pot signiticantly difleront
between the two groups (p -+ 0.0%) (ble 4.6). There was however n significant
differance (p - 0.001) betweon the pre<operative chest x-rays and the day I, day 2 and
day 4 chest x-rays There was no significant difference butween the day 1 and day 2 x-
rays (p o 109, ihe day 1 and day 4 x-tays {p - 0.234) or the day 2 and day 4 chest x-
ray seores (p - 40.1). The chest x-ray scoring system may be found on puge 35, The rew

dati for the chest <=rays may e found in appendix 3 (page 78).

Table 4,6 Chest x-1ny seores for ail patients, bresoperntive to day 4

Group n Moni score ~ Moan score  Mean score  Mean score
presop day 1 day 2 | iy 4
All A0 .10 1.6k 2.200 2.t
s.D 20,54 #2.19 12.078 +2.107

NTR™ New treatment group/ TR« Treatment group




Repairs are reserved for the mitral valve, while bomografts are used a5 the replacement

for an qortic valve 1 some patients. Mechanical valve replacements itctude both qortie

and mitral vilves which could nut be repaired.

4.4 1uration of anaesthesia, cardiopulmoniry bypass, wortie cross clamp and intubation

There was no signiticant difference botween the two groups in terms of the duration of

the anaesthetie, eardiopulmonaty bypass, aottic cross elumipr or mechanical ventilation

{p = 0.05) (table 4.4).

Table 4.4 Mean dumtiog and 5.0, of augesthesin, cardiopulmongry bypass, aortic

eross clamp and intubation

Varinhle Group ] Mean duration 8D "p"
(miimutes)
Anacsthesia NTR 14 255.14 15920 0.8
™ 16 256.25 +59.37 N§
cre NTR 14 108.36 +39,20 (.87
TR to 110.69 +39.00 N§
Avrtic cross NTR 14 74.03 £34.29 0.79
cinmp time TR 16 73,31 13515 NS
(lours)
Intubation NTR 14 12.86 293 0.1
time TR 16 15.00 £2.84 NS
NTR - N'un treatotent group/ TR - Treatment proup



4.3 Type of uperation

Tables 4.3.1 and 4.3.2 show details of the valves operated on and the type of operations

done.

Table 4.3,1. Valves operated on

Group n AYE MV & MV AVMVE  AVE AV
My TV TA v
NTR 14 2 5 b 1 4 {
TR 16 3 4 b -0 l 2

|
AV = Aortie valve, MV - Miiral valve, TV - Tricuspid valve, NTR - Nont treaitnent

group/ TR - Treatment group

Table 4,3.2 ¢ of oneration done
Grbup B Repatr (MV)  Replacoment  Replacoment
Homograft Mechanical
(AY) {AV or MV)
NIR i G 3 6
TR 16 5 0 | 15

NTR = Non treatment groupf TR~ Trentmont group
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Table 4.1 Age, sex and raeial_ group of participants tu the study

| Variable | Group n Mean Lo it
Age NTR 14 28.43 K .08
TR 16 1 £15.21 NS
I n Male emale U
Sex NTR 14 2 © Dol
TR 16 § 8 sig
)] Black Asinn White "p*
17 Race NTR 14 4 D i 0.24
| ™R 16 13 I 2 NS

NTR =« Non treatment groupy/ TR

.2 Height, weipht and body mass index

s Treatment group

There was no significant difference in helght (in meters), weight (in kilograms) and budy

s ttddex thg/m ) betwer - the two groups {p - U.05) (table 4.2),

Tuble 4.2 Nean heinht, weoiglt and hody mass index of participar. o the stady

NTR - Non treatment group/ TR < Treatment group

Variable Grovp [} Mean s Hpt
Thelghtt NTR 14 152 0,09 016
(Mmetery) TR 16 .56 .17 NS
Weight NTR 14 53,74 + (3,08 4
{Kitograns) TR 16 51.83 18,79 NS
BMI NTR 14 2z.40 44,10 .24

| KpmH ™ o 20,59 »i B N§




M

CHAPTER FQUR

RESULTS

4.1 Age, sex mnd racial group

The mean age of the participants in the treatment group was not signitieantly differont o
the mwan nge of the nonstreatment group {p ~ 0.05) (Table 4.1). The age range for the
Bot-lreatinunt group was 1 yenrs to S0 years with o miean of 2843 vears and in the
treatment group thom U1 years to 63 years with a moan of 31 yenrs. The demographic

data for each patient can be found in appendix 1 (page 74).

The distribution of males wid females betwaen the two groups was significantly different
i+ 0.0F) The nonstreatment group bad 12 fomales and two males, and the treatiment
woup had vight of caeh in it Offthe total study population 00.6 % were 1-‘0hmle.

In the nonetreatment group afl the subjects were Black wiile in the treatinent group
K1.28% wore Block, 6.25% Asian ond 12.5% White. Thoere wis however no signiticant

dillerence betwoen the two groups (p o .08} (table 4.1).
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3.9 Statistical analysis:

All the data collected was statistically analysed by the Medical Research Council of

South Aftica,

Means, standard deviations and frequency distributions were used to sumtmarise the data.
Comparisons were made between the non-treatment and the treatment groups nsing the
Mann - Whitney rank sum test, which is the non « parametric equivalent of the student's

"" test. A rion parametric test was used due to the continuos nature of the data,

Within-subject comparisons were made R repeated measurements, for example PaQ,

using the Wilcoxon test.

_‘The chi-square test wag used to test for wesocintions hetween fhe relevant viriablos.

When the freguency was less than five, the Fisher's exact test was used.
Y

A "p"” value of fess than 0.05 was considerad to b statistically significont in this research

report.

The sample size was determined using the programme Epi Info 6. The power of the
study was caleuluted and o sample size of 24 was recommended for a confidence level of

Wiy,
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3.8 Caletlations;

i From the height () and the mass (ke the budy ‘mass index for each putient was

caleulated using the following fermuata:

Body Mass Indes = mass (kg)height {m)*

it. From the smoking history the nomber of pack-years was caleulated:

Pack-vear - (number of years x number of cigarettes per day)/ 2o

fii. The PrOLEIO. ratio was ealeulated in the followtng way.,

Bartial prossure of oxygen (Pa(),) Palyy (mimlIn)
fraction of inspired oxygen (FIQ.) F10»

iv. The P{A=2)(), difference was also eadewlated using the following formula:

BA-a)()s - FIO, (Atmospheric pressure - PEO) - Pal (), _ O\« Pa0),

Respiratory gquotiont

PlA-a)02: £ (020 x (620 bl « 47 nuntly) Pl « [fa0),

i

08

.-‘?

ol

e

-
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This scoring system was used in a previous study by Stilier et sl (19 with no
docuntented disadvantages and so it was thought to be aceurate for this type of study.
There were however some problems with it not being sensitive enough to radiologieal

changes. This problem will be discussed in the discussion.

vi. On day one the following intra-operative data was collected:

L The type of operation done (vitve replacement, repair, amloplasty).
b The type of valve that wes used (homograit, mechanical valve or ring)
¢ The size of the artilicial valve tmm).

d The duration of the anaesthetic {in minutes),

2. The duration of the cardiopnlmonary bypass (in minutes).

i The aortie cross elamp time (in minutes),

i or

vil. The time (i Dours) fram the end of the anaesthetic to extebation was alvo reearded.

vifl. For the freatment group patienty the dueation of the physiotherapy trontment was

recordul,

ix. Thu length of post-operative stay in hospital was recorded for alt the patients in the

researeh projevt.

e e b e

- et Ly, g 4

e —;f“_‘\“‘""'}“"”f"""m‘ R
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v. Chest radiographs were taken pre-operatively, and on days' one, twe and four post-
operatively. Pre-operatively and on days' two and four, postero-anterior {TFA) and [ateral
views were taken. On the first post-operative day (day one) & portable antero-posterior
(AP) view wits token and there was no lateral view, This was as o result of the patients
remaining in the intensive care unit until the radiographs had been taken as is the policy
of the wait All these clhest radiographs were scored by the same radiologist in tw
radiology department of the Hniversity of the Witwatersrand.

The i'zldiulugist' scoring the radiographs was unaware of the group assignment of
individual patients.

The same radivlogist scored 10% of the x-rays six weeks after the initial scoring wixd

1010% corvelation was found with tie initial scores thus proving intar-scorer refiability.

The chest radiographs were scored in the following way:

Ench lung was seored individually and then the totals were added tagether. The location
and type of sbnormality were recorded and the presence of ﬁleural effusion was
doeamented,

Tlie scores were allocated ns follows:

0 No abnormalities were noted and the lung fiolds were assessed to be

radiolegically clear,

3 Minor collapse/ consolidation at one base, involving 1-3 bronchopulmonary
segmeonts.

7 Pronounced collapse/ consolidation and/ or botl at one base involving an entire
Tobe,

15 Bilateral collapse and / or consolidation and / or patchy mflltrates were noted.
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3.7 Data collected

i, Oral temperature (degrees Celsius) was recorded pre-operatively and daily on dayy'
one to four at 06100 by the nursing staff in the ward and recorded as part of the medical

record.

it. Respiratory rate (breaths pur minute) was recorded pre-operatively and daily on days’
one to four prior to treatment or assessment by the researcher. Al the respiratory rates

were counted over one full minute.

iii. A record was kept by the researclier of the patients’ pre-operative mnd post-opurative

medication up to and including day four.

iv. Barlobe capillary Dlood gases were taken pre-operatively, on days' one and four.
These were taken using o 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 air, i.e, an FIO, of 0.21, a_ucl sitting in long
sitting in bed. IT the patient was on supplemental oxygen the blood gas was sampled 19
minutes after the supplemental oxypen had been removed. In group two the blood pases

were taken one hour after treattient,

~ From these blood gases the following were recorded; Pa0; (mmHg), PaCO; {ramHy)
an percentage saturation. Caloulntions were done using the above information to

determine the PrO/FIO; ratit and the P(A-n)Q;: difference.
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had a smoking history of 10 pack years and was & smoker at the time of the opermion,
Agrain the ineidence of smoking in this study is lower than that reported by Stiller et al.
(1994) and Jenking of ol (1989). This may be attributed to the conribution of cignrette
smoking to enronary artery disease. It would seem logieal to question the role of puost-
operative plysiotherapy in the presence of limited posteoperative tisk factors (ape.
obesity and smoking), and an uncomplivated post-operative course  Tlowever, ds
explained previously, there 1s oflen a degree of pulinonary oedema it these patients pres

vpetutively, Tt was this et thot prompred this researcly propect.
5.6 Chust x-rays

Wlieu considering the chest x-riy xeores there were no significant differences between
the two proups fbw any of the days { presoperative, day 1. day 2 and day 43, However,
there wang a highly significant difference between the pre-operative scurés und the day
ofte, two and four seores for both groups, There was no signifivant difforence between
the spotes for any of the post-operative days. These findings wre in agreenient with
previous studies { Gale und Seunders, T980; Stock ot al, 1984 Jenkins of wl, I‘lﬂlii
Oikkonen et al, 1991; Stifler ot al, 1994, Johngon et al, 1996). When Itft)kiﬂg at the group
mean. the right lung, particalarly the lawer lobe, was more afftted thian the et lung for
the entire post~operative period (see appondic 3, page 78). This iy in contrast o the
Aidings by Stiller et wl (1994} in which the lelt tower lobe was predomiuanﬂy_aﬂ“cutcd,
This diffecence may be due to a diffbrence in operating technique. Pleural effusions were
abso noted in 10 patients and these either Improved, or remained ihe same, thﬁmghtmt

the duration of the study. The results above would suggest that the radiologienl changes
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Duration of anaesthetic in this study was vonsiderably losiger (255,14 1+ 50.2 and 250 +
59.37), than that reperted by Stifler ot ab. in 1994 (156.8 + 20.7, 155 » 39.5 and 1575 +
A1.7). Cardiopulmonary byposs time was olso longer in this study at 108,36 + 39.26 and
11009 + 39 qg opposed 10 the lomzest mean time reported by Stiller at 43.4 « 215 This
may have been due to the fhet that 20% of the patient population had double valve
teplacements and o further 33.3% hnd valve replacements as well as ap anmdoplasty. It
should be bortie in mind that the pationts in the Stiller ¢t ). stody all had coronary artery
surgery and thus diveet comparisons are ditfieult. There is however nio duta available for

paticats underpoing valvular surgery.

Although the intubation time in the: study was longer than that reported by Stilfer ot al.
(1904) it is not thonght to be sipnificantly longer. This Jonger time may be explained in
part by the Tonger anaesthetic time. These lonper times did not seem to indinence the
l‘estdts. in this stady ne mipht have been expected o8 incroased duration of both
anaestheslo and intubation with mechanical ventilation are known to incrense post-

operative complications.
8.5 Smuking history

Only three subjects in the total study populntion had smeking histories, two of whom
were in the non-freatment aroup. They bad pack voars of 32 ontd 3.5 respectively vnd the
paticnt with the 42 pack years had ceased smoking one year prior to the operation, the

other patient smoked up to admission inte hospital. One subject in the treatmont group
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replavenients Twenty pereent of the patient population underwent double valve surgery

thus contributing to a longer cardiopulmuonary bypass tine wnd sortic eross cliamp time.

The type o' surgery perftemed (11 repairs, 2 homuogradt replacemoents, mnd 21 meclwnical
valve wplavenents) is typical of the units” polivy. Where possible the allected valve will
be repaired. it this is aot possibe o valve replacement will be done. Must replucenterts
are dune with mechanival vatves beeause of ditficulty in obtaining homografls. This is not
an ideal surgical ovteame when one considers that .ihc. patient population is Lapely
composed of wornan of childboaring ape and the enforesd anti=coagufation therapy post-
uperatively poxes a risk during pregaancy awd childbivth, 1t alse means that patients will
have o comply with the aotbeongulution regime and regulae prothrombin indes
monitoring. This may pose o problem as many of the patients are classically fom jmur
sectvsuconumic envirvmments aud refurn to caral areas with limited aceess to mediva

e,
83 Duration of esthesta, eardiogutosnnry Bypass, aortie eross clamp and intubation

Thete was ne signifleant difference botween the two geoups with regard o dargtion of
miesthetie, cardiopahnonary bypass and aortie eross elamp time. The twe groups were
thus well matehed for their intra-operative details.

The length of tdme the pationts were intubated post-eperatively was also not significantly

diflerent Detween the two groups,
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al. {198} only looked at male subjects while Stitler et al. 19947 had Y8 males and only
22 femmndes ty thweir stuete, and Dull and Dol (1983) hasd 11 males and 9 fenales o their

valve populution and Johnson ¢t of (1990) Iud 35 males and 40 females.

Coneerning the race group of e subjects, 90% of the subjects were "black”. This again
is typical For the population in Soush Afiicr affected by rhevinatic heart disease (Barlow.

19024).
8,2 Height, weight and hody mass index

There wis no significant differesee betwween the two groups for eael of the above
m-iahléx. The mean body mass indes far the two groups was in e desirable healthy
ringe indicating that obesity was not an operstive risk factor, & was the case in .
shudies involving coromy artery surgery patients by Stiller ot al. ([964) and Jenkins ot

al. (1989 and the valvolar sucgery patients in the Johison et al study (T900).
5.3 Type of operation

The most comnoply atfected valve in this group of pnticntﬁ wis the mitead valve with
808 of the patients having surgery of some type to this valve. This agnin is in keeping
with the literature un theamatic valve dixease (Bardow, 1992a). However it is different to
the vidve popudation desgribed by Jelinson of ol ((996) where most of the valwe

replacenents wore o the aortie valve (43 aortie vitve roplacements and 16 mitral valve
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CHAPTER FIVE

DISCUSSIC

As there were no significent differences in the mean age, weight, height and body mass
index of' the two groups it may be assumed that the proups were well matehed. The one
significant diflerence hctwéen the two  sups was the greater number of t‘cmaﬂes in the
non-tregiment geoup. This difference is not thouglht to be of preat importance as it is

typical of this particular patieat population.,
5.1 Age, sex and ragiol group

The mean ages of the shhjects in this study (28.43 und 31) were representative of the
population normally atfected by rheumatic heart disease in under developed countries
(Muarets of al., 1994; Argawal ct al, 1995), Only five of the thirty patients were over 40
years of age. When compariug this study to those of Johnson et al. {1996}, Stiller ot al.
(3994), Jenkins et al. (1989) and Imll and Dull {1983) the mean gge is much lower in this
study. The putients who had undergone valvular sargery in the Dull and Dull stucly had &
mean age range of 58.7 2144 1o 63.4 210.5 years, and those in the Johnson et alstudy

haed & mean age of 63 2 12 and o8 &= 10 years.

- OF the wotal sfudy papulation 66.6% were female. This is agnin representative of the
population typically affected by theumatic heart disease (Marcus, [994; Agarwal et al.,

1995). This factor is alse different to the three studies mentioned above in that Jonkins et
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+.13 Length of hogpital stay

‘There was no sigaificant difference in length of post-operative hospital stay between the

two groups (table 4.13).,

Group n Mean stay 8.D "p"
{days)

Nuon=treatnent 14 10.39 £ 3 4y R

© Treatment 10 1. v 0d NS

In appendix 4 (page 79) the pre-operative and post-operative medication is Hsted for

ench patient ineluded in the study.
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The day 2 respiratory rate was significantly different (p = 0.000) from the day 4
respiratory rite but not from the day 3 mean respicatory vate {p < 0.315), and the day 3
tespiratory rate was significantly different (p = 0.019) from the day 4 respiratory rate.
The presuperative and post-operative respiratory rate Tor each patient can be found in
appendix 2 (page 77),

4,12 Relationship between temperature and chest x-rays

In order to establish 1f there is & correlation between atelectasis detectable on chest x-ray
and temperature in this group of patients a corvelation wnalysis was done Tor cach of the

days where both vaiables were measured. There scemed to be little statistival

relationship between chest x-ray chatges and terperature (table 4.12).

Table 4.12 Correlation between temperature and ehest x-1ay scores

n v r % vp*
Pre-op 30 +0.037 D102 19.0 0.846
Day 1 30 0,100 0,325 32.50 0.577
Day 2 0 000 0.257 257 0,729
Day 4 30 -0.225 0.474 47.4 0,232

T cnrrf_:latinu coeflicient; 1 = coefficient of determination, NTR = Non treatment

group/ TR = Treatment groug
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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 b significant difference { p = 0.000) for each
of the days. There was also a signiffeant difference in mean temperature between day |

and day 2 (p = 0.009), day 1 and day 3 (p = 0.000), and day [ and day 4 (pp = 0.000),

~ The day 2 temperature was significantly different { p = 0.000) from the day 4

temperature but not from the day 3 mean temperature (p = 0.33), and the day 3
temperature was significantly different (p = 0.001) from the day 4 temperuture,

The highest temperatures were recorded on day one post-operatively, where onie patient
in group one recorded a temperature of 38.7 *C and two patients in group two recorded

temperatures of 38.6 °C.

The pre-operative aad post-operative temperature for each patient can be found in

appendix 2 {page 76).

4,11 Respira -y rate {breaths / minute)

There was e miflcant difference in respiratory rate between the two groups
throughout the duration of the study.

When comparing the mean group respitatory rate of day 1, day 2, day 3 and day 4 to the
meun pre-operative respiratory rate there was a significat. difference (p = 0.000) for |
each of the days. There waé no signiﬁcant difference in mean respirstory 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  significant ditference in mean respiratory rate (p = 0.027).
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On compating the pre-opaiative group mean P(A-a)0; difference to the day 1 and day 4
group mean P(A-a)0; difference, a significant difference (p < 0.05) was found. There
was also & significant difference between the group mean P{A-0)0; difference batween

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

Table 4.9.2 Pre-operative, day 1 and day 4 aroup mean and 5.0, P{A-a)0-
n Mean pre-op  Meanday 1 { Menn pre-op  BMean day 4

P (A-n)0a P (A-2)0: P (A-2)0: P (A-n)0a

Both | 30 32.520 44.027 32.522 33723
5D - +13377 16513 13,377 #8.208
. 5 i s e

H p value batween pre-operative P{A~2)0; nnd day 1 P{A-0)0;
(t pvalue between pre-operative P(A-a)0; and day 4 P(A-)0;

i p value between day 1 P(A-a)0; and day 4 P(A-2)0,
Oxygen saturation data for each patient can be found in appendix 2 {page 75).

4.10 Tempersture (° C)

PEAAT AT,

There was no significant difference In temperature between the two groups throughout - |

the duration of the study.
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4.9 The alvealar - arterial oxygen difference (2(A-2)0»)

The pre-operative values for the P(A-a)0; difference were not significantly different
whien compuring the two groups. On day | there was no statistical diﬁ‘erence berween
the two groups and unlike the previous two values, the "p" value was not of as nwch
clinical significance (p = 0.09). The day 4 means were not statistically or cliﬁi::al[y

sigoificant between the two groups (table 4.9 1),

Table 4.9.1 Pre-operative, day 1 and day 4 mean and 8.0, P(A-8)0, _values

Group 1} Mean S.D. p't

Pre.op NTR 14 32.719 +15.82 0.9

. Pre-op TR 16 32.28 £11.35 NS

Day I NTR 14 38.19 217.62 (.04

" Doy 1 TR 16 - 492 £14.09 NS

Day 4 NTR 4 CREN 384 087
Day 4R 6 5425 4787 NS

NTK = Non treatment group/ TR = Treatinent group
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On comparing the pre-operative group mean PaQs / FIO; rativ to the day 1 and day 4
group means thee 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).

] Mean pre-op  Meanday 1l | Mean preop  Meun day 4
Pa0:/F10;  PaQ:/FIO: | Pa0y/FI0;  Pa0y/ FIO;

Both | 30 373.920 311.903 373.920 277.809
S.p £66,392 +77.922 £66.392 +40.992
vpt | | 0.002 ' 70,000 T
i _ e

i1 p value between pre-operative Pa0; /FI0; and day 1 PaD,/FIO,
It ¢ value between pre-operative PaDyTI0; and day 4 PaO/FIO;

t p value between DAY 1 PaQy/F1Q; and day 4 PaO,/FIO;,
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4.8 PaQ, ( F10, ratio

The pre-operative values for the PaQ, / FIO; ratio was not significantly different when
compating the two greups. On day | there was no statistical difference between the twe
groups however, as deseribed above, there was a "p" value of clinical significance

{p = 0.07). The day 4 means were not statistically or clinically significant (table 4.8 1),

Table d.8.1 Pre-operative, day | and day 4 mean and 8,0, PaQ; /F10; values

CGroup | n Mean Pa0; / FIO; SD. "
Pre-op NTR 14 375.01 27836 0.68
Pre-op TR 16 37296 +56.68 NS
Day | NTR 14 ~339.01 8232 0.07
Day 1 TR 6 287.39 £67.13 NS
Day 4 NTR 1 780,54 4413 002
Day 4 TR 1 275.4] £3935 NS

NTR = Non treatment group/ TR = Treatment group
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treated only in the presene of signs of & pulmonary complivation, Signs and symptoms
of  pulmonary complivation would include.

e an otherwise uncx.plaincd oral temperatire of more than 38 37 ¢°

» radivtogical evidence of proncunced eollapse or consolidation

e cliniewl evidenee. of 4 pulmonary infection resulting in preseription of

- antibioties Lor g elwest infection,
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CHAPTER SIX

CONCLUSION

A regime of breathing exe -efses, couphing and maobilisation conlers so wdvantage over
instruetion to walk alote in the uncomplicated posteoperative vilvular surgery patient.
Chest physictherapy has littie impact on post-operative hypoxaemia. chest s-ray changes
and length of post-operative stay on patients who have udergone uncomplicated

vlvetive heart valwe surgury.

The age, nwee and sex of the participants in this study are typical of the patient population

requiring cardiae valve surgery in the Johannesburg Hospital, Soud Africa,

There seems to be little or ne correlation betwees temperntire and atelectasis deteetable

~on ehest x=ruy in this patient poptrdation.

The evnelusions drawn from this study canitot be extrapolated to includie patients who
nndergo emergency valve surgery, who have a documented respivetory history ar those
with an underlying newrologien] condision. They can also not include patients who are
{ntubated for Jonger than 24 hours, have a post-operative intensive care stay of lotger
than 48 hours and those who develop cardiae instrbility or neurological problems posts
iaperativcly. However it woukt seem safe to conclude that routine chest physiotherapy
dovs not Tnve o prophyluetie role to play in the post-uperative cardioc patiéut. A more

suund prineiple would be that each patient is assessed duily by n plysiotherapist and
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iii) All posteoperative cardine paticnts should be mobilised out of bed ot dav two post-

pperatively ar as soon as their hasmodynamic status allows.

ivy Interpreting the vause of a post-operative temperatute as ntelectasis, should be done

with caution and only in the presence of a chest radiograph to confinm the diagnosis,

¥) ‘The time spent treating these patients should be used to educate the patients with

rogards to exereise regimes post-operatively.
Recommendativonyg in terms of further tesearch;
¥ A furtler study needs to be earried out wliers the recommendations of this study are
put inta practise to determine if the results and recommendagions of this study are valid

and aoeuride.

i) The pacdiatric population has not been nddressed fn terms of their need fur

prophylsetic physiotherspy folfowing cardiae surgery. This study needs to be undertaken.
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cannat be considered applicable to other patient populations. Continual post-operative
wisessment wnd walking of the patient as soon as possible is the recommended course of
aetion, Continual assessment will allow complications tu be followed up, and chest

plysiotherapy instituted if the need arises.

Another factar to be vonsidered in this researels is the role of the pre-operative interview
All patients were interviewed atid received some kind of directive. It s possible tht this

contaet with the patients pre-operatively played some rofe i the post-operative outeome,

3,12 Recommendations
From the results of this study the followingz recommendations can be made;

i) Patlents admitted for elective heart valve surgery with no ti{{ulllnuntcd Listory of
pulmonary disease should be assessed daily and only treuted should o .respimtury
complication arise. It i considered that o pre-opbmtive tivatnsont session iy unnecessary.
A presuperative assessment of the patients pulmonary stptus may help to highlight

possible post=uperative risk therors,

ii} Patients with a documen-od history of pulmonary disease should be nssessed daily and

trested ag the pre- and post=operative situation demands.
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The shiortest post-operative stay was five days while the longest was 22 days. The latter
patient being the one that developed the farge pleural cfusion on day four post-
operatively. The mean stays of 10.29 and 11.31] are coraparative to the studics by Stiller
ct al, (1994) and Johnson ot al, {1996). Thus in terms of cost effbctivencss, chest
physiotherapy provided no benefit iu terms of shortening the length of post-operative
hospital stay. Since the carly research done in this ficld. operative and anaesthetic
techniques hove undoubtedly improved. Amtibiotic cover is alsu possibly better
understood and more readily available to the post-operative patient, All patients in this
study were prophylactically put on Cephazolin (Kefzol), one gram eight howly, for a
minitaum of 48 hours post-operatively as is the policy of the unit. Possibly it .is o
combination of these factors that has diminished the need for routing post-operative

physiotherapy it this uncomplicated patient population.
5.1 Cost cifectiveness of chest physiotherapy

If one considers the eoat of'a single chiest physiothmﬁy treatment to be R 37.40 in 1997,
then the total cost of treating the patients in the study group would have been 16
multiplied by R 37.40 muiltiplied in tum by six treatmonts resoltiog in a totad of

R 3 590.40. If the treatments took place over the weekend, the rates are then increased

to R 56.10 per trentment

It is difficalt in today’s pressurised coonomic situstion to justify the ongoing use of staff
time and state funding for treatments that are ineficetive. it should be empliasised that

these rosults are only applicable to the patient population deseribed in this study and
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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 effuision on day four post-
aperatively. Thé mean stays of' 10.29 and 11.31 are comparative to the studies by Stiller
et al, (1994} and Johnson et aL {199¢), Thus in terms of cost effectiveness, chest
physiotherapy provided no benefit in terms of shortening the length of post-operative
hosﬁital stuy. Since the early research done in this ficld, operative and amaesthetic
techﬁiques 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 prophylacticﬁlly put on Cephazolin (Kefzol), one gram eight houtly, for a
mintmum of 48 hours post-vperatively as is the policy of the unit. Possibly it is o
combinetion of these thctors that bus diminished the need for routing post-operative

physiotherapy in this uncomplicated patient population,
5,11 Cost cffectivencss of chest physiotherapy

1 onc considers the cost of'a single chost physiotherapy treatment to be R 37.40 in 1997,
then the total cost of treating fhe patients in the study group would have been 16
multipliod by R 37.40 mwltiplied in turn by six treatments resulting in a total of

R 3 590.40, If the trentments took place over the weekend, the rates are then increased

to R 56.10 per treatment.

It is difffeult in todey’s pressurised cconomic situgtion to justify the ongoing use of staif
the and state funding for freatments that are ineffective, It should be emphasised tht

these results are only applicable to the patient population described in this study and



ol

recorded as a group on day one post-operatively are typical of patients having undergone
cardiac surgery and are thus in agreement with the fiterature (Roses et al. 1974 and
Wilson ot al, 1988).

One patient in the treatment group spikedt &+ mperature and showed signs of respiratory
distress on day four post-operatively but these clinical signs were aftributed to the
development of a large left pleural effusion which was confirmed on chest x<ray amd

ultrasaund.
5.9 Relationship between temperature and chest x-rays

A typical clinicat observation by the surgeons it the unit in which this study was carried
out s that of & temperature post-operatively being the result of atelfectnsis. In order to
determine whether this assumption was correct o regression analysis was run for each of
the following days, pre-operative, day one, day two and day four. There was found o be
very little correlation between temperature chianges and chest x-ray fndings viz. |
atelectasia. This finding 18 In agreement with a study done by.Engorcn {10938) i which le
found no association between radiographically disgnosed atelectasts and fever in 100
post-aperative cardine surgery patients, It is thus concluded that tempoerature is oot a

sensitive indicator of atelectasis.

5,10 Lenpth of post-operative hospital stay

There wis no difference in lfeogth of post-operative hospital stay between the two

groups.
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treatment and thus a worsening of the hypoxia. The PaQ, / FIO: ratio followed the same
pattern as described above; This ratio gives an indication of the degree of intrapulmonary

| shunting or physiclogical dead space, that is alveoli that are perfused but not ventifated.
This would suggest that these patienfs bave areas of atelectasis - a fact that has airendy
been vonfirmed by the chest radiographs. It is debatable whether the degtee of atelectasis
visible on x-ray can fully explain the degree of shunting as evidenced by the PaOy/ FIO;
ratio (Hedley-Whyte at al.,, 1965).

The P(A-a)(; difference alse followed the trends deseribed above. However, in addition

to the above, there was a significant difference butween the value obtained on day one

and that obtained on day four for the group as a whole, This calcnlation pives an
indication of the drifusion charaeteristics of the lung, Cardiopulmbnnry bypass iz known
to increase the alveolar-arterial oxygen difference (Hewson, 1978). In this study it may
be postulated that the underlylog tung “Hooding” that is present pre-operatively may be

resolving by day 4 post-operatively as a vesult of the corrective operative procedure.

P i L s T e et

There was no significant difference in the mean temperatures between the two groups for
each of the days recorded, As describied in the results there were significant differences in
the mean temperatures for both groups between post-operaiive days. The day one
temperatures were the hiphest for all subjects, with three subjects having temperatures

above 38.5 OC. Although this is defined as one of the parmmeters for a respiratory

complication, no subject was deseribed by the surgeons as having o respiratory

complication for the duration of the study period. The higher temperatures, above 18 °C,

BB, s Pt
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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 storing the x-rays the radiologist felt that the scoring system nay not have been
sensitive enough particularly in the grade 0 - 3 category as often the patient was scored a
3 for ohe day and stiil scored # 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 ag this applied to both groups of patients and the changes
in the x-rays were never groat enough tu watrant a change in the scoring system used. It
is also considered that the scoring system was accurate enough to plek up significant
changes in the lung fields and that » more accurate system would not have affected the

results in any way.

5.7 Partin] prossure of oxypen i arterial blood (Pa0s), PaQ, / FIO, mtio and the alveolar

o

- arterial oxyaen difference (P(A-n)0;)

The blood gas values and caleulated valuos all revealed similar findings, 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 litfle or no effect, The
only effect visible from physiotherapy was in fact a clinically significant decrease in the
partial pressure of oxygen after a physiotherapy treatment on the first post-oparative day.
This unexpected decrease may be atirlbuted o the effects of a "vigorous" session of

physiotherapy which often causes pain and anxiety resulting in shallow breathing after
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Data for respiratoyy rate - non trealment grouys

Non Treatment group
Regpiralary rate (breaths/min)
Patiant No. Prasop | Dayi | Daya | Days | Dayé
T 12 34 32 28 24
T 18 20 22 24 20
] 36 20 36 56 38
11 24 28 24 24 24
13 2z 24 21 24 22
18 15 a2 30 28 24
18 15 an 28 35 . 24
19 12 21 24 22 24
20 14 24 20 20 20
21 10 22 20 20 24
28 10 20 24 20 20
29 12 22 20 16 18
a1 10 28 40 24 24
a2 16 22 20 20 18
Datn for respirntory pate » preatiment group
_Troatment Group
Roapiratory Rate (braaths/min)
Patlont No. Bro.op | Day3i | Day2 | Days | Day 4
3 12 . 14 24 18 18
4 18 36 2 28 32
. B 12 24 24 24 20
g 20 24 24 28 :
8 14 20 - 18 32 20
12 22 2 24 22 20
17 10 24 38 40 36
18 20 3¢ - 44 24 36
I 18 18 24 15 18
23 13 20 21 18 20
25 14 20 20 20 18
28 15 22 28 24 20
i 12 22 24 22 18
.30 12 20 22 20 - 18
33 12 22 20 45 18
T34 14 24 22 2 20
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Datg for ten periiere - nop frentment group

_Non Treatment
Tomperature
Patient No, Pre-op | Day 1 Day2 | Dayd ;, Day4
T 36.80 | 3820 | 3840 1 3730 | 37.00
T 3,30 | 3710 | 3750 | 36.40 | 36.80
8 36.50 | 3680 | 37.20 | 3750 | 39.40
1A 36,70 | 3780 | 38.00 | 236.20 | 3r.20
13 3630 | 3730 ] 8760 | 3790 | 38.80
18 3640 | 3760 7 3800 | 3710 | 3720
16 36.70 | 3740 | 4720 | 38.00 | 38.50
19 36.10 | 3710 | 37,00 | 3690 | 36.50
20 3820 | 3660 | 3820 | 3700 | 30.80
21 3650 | 3840 1 37.00 | 37.00 | 37.00
28 3660 | 3700 | 3800 | 38.50 | 3850
P _ 3620 | 3780 | 3770 | 36.50 | 3680
3 3640 13870 | 4710 [ 3770 | 3850 |
32 3640 | 3810 | 37.80 | Br.10 | 37.80
Duta for femperature = treniment group
Treatment Group N
Tomperattire
[ Patjent No, Pra-op_ | Day1 .| Day2 | Days | Day4
3 3600 | 37.50 | 3760 | 8720 | 37.00
4 37.20 | 37B0 | 3800 ( a7.00 | 3680
5 36.80 | 37.80 | 9700 | "37.00 | 36.80
8 3570 | 37.80 | 37.60 | 37.50 | 36,00
8 3660 | 3880 | 87.50 | 87.20 | 98.50
12 36.00 | 38.80 | 3700 | 3840 | 3§50 |
17 3600 | 3860 | 87.80 | 38.00 | 37.00
18 3800 | 3860 [ 3800 | 3780 | 3740 |
- 36.30 | 3740 | ¥770 | 4550 | 3070
2 3850 | 87.80 | 3670 ] 87.10 1 .30
|« 3660 | 370 | 3720 ] 37.00 | 3670
) 37.00 | 38000 | d7.00 | 3820 | 3710
& 3850 | 87.40 | @720 | 8720 | B7.00
30 36,60 | 86,80 | 3880 | a7.60 | 86.80
a3 36,50 | 3820 | 3780 | 3750 | 36,80 |
34 36.30 ) 3840 | "37.70 | "37.80 | §7.80

i

.
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Data for oxysen satitration « non frepiment group

75

Non Treatimont
Group

Cixygen Saturation

 Patiant No. Bre-op | Dayi | Dayd
1 07.30 87.80 81.10
Y 9820 | o840 | @820
- 8520 | 0880 | 87.30
L §730 | 9810 | 9700
13 9740 | BEBQ | 08.70
— 15 g7.70 | @700 | B1.50
18 9710 | 9840 | 6420
L 96.30 | 985G | 8370
a0 97.80 09.70 91.60
21 9600 | 08.80 | 0320
8 $6.00 | 98,60 67.20
29 §7.50 | 97.20 | 06,80
31 8480 | 9650 } 8220
32 8410 | &710 | 87.60 ]
Datp Tor oxygen saturation = teentment group
) Fraatment Group
-_Qxyeien Soluration
Potient No, Proop | Dayi | Day4
' 3 97.70 98,10 82.80
4 " | B880 | w810 | 98.00
D 92.60 §6.40 91,20
g1 9310 | 8800 | 0880
8 87.20 97.50 83,30
12 06,40 96,70 88.60
17 88,40 09,20 £9.60
i8 94,80 96.00 g68.40
a2 B6.80 | 0610 1 89.20
23 8450 | 8570 | 9210
[k 97.00 | 6570 | BA70
a8 . 87.70 | 0710 | 88.20
i g7.80 | 8260 | 6210
a0 98,30 | 6740 | 64.20
33 9740 | 9740 | "93.10
34 #7.10 87,90 90.30
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APPENDIX {
Demaographic data fur the non treativent sroup
Non treatment group neid

Patlent No.| Age Sex Race Height (m) | Weight (Kg) BMF{Kgmﬁ’
i 28 E B 184 | 6730 28.38
7 50 E B 1.5 57.00 24.08
g 11 e B 126 22.50 X
11 48 = B 1.59 50.20 16.86
13 12 F B 1.38 50.10 1558
i5 35 F 18 758 67.80 21.26
18 a8 F B 1.58 go.50 | Bag
18 25 3 B 162 85,30 A28
20 & F B 144 Lo - X
21 28 E B TE6 | 43,00 1787
28 40 E B 181 4080 1 21.08
2 i5 F ] T84 4620 | 1048
3 30 M B 1.61 53.80 2076
22 38 F B 1,568 §4.70 22.48

f

Demogranbic data for the treatment gronp

Treatment group 0= 16
Patlant No, |  Age Sax Race | Halght (m} | Welght (Ka} i BMI (Ke/m2)
3 18 F B 1,28 36,70 2423
4 18 toj Q 1,38 28,10 15.28
] 44 F B 1.60 84.20 32.59
) 11 M g 1.28 22.00 13,80
8 £ F B 1.60 50,30 16,65
12 iz [ F A 187 | 70.10 3535
17 23 F B 1.63 52,20 19,66
18 2 LM B 134 26,60 14.28
22 32 o B 1.68 44.10 18.36
23 40 M B 1.54 48.00 20.24
26 () M W T84 | BE8&0 3528
P 23 M B 178 87.40 21,76
37 4D E B 7,60 48.30 18,87
30 a3 M B 184 | 6i.60 23.18
33 = F W 1.68 14,90 7,71
ad 27 M B 1.72 ~ B6.00 18.83
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