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ABSTRACT

Introduction:

Physiotherapy treatment is an essential component in the management of patients after open thoracic
surgery in order to prevent respiratory complications and improve shoulder and thoracic cage mobility
(Reeve, 2008). To date, limited research has been done on patients who have had open thoracotomy
surgery. The body of knowledge and evidence on physiotherapy management of thoracotomy patients
need to be addressed. The aim of this research report was to establish which physiotherapy treatment

modalities are used in the management of thoracotomy patients in Gauteng.

Methods:

A self-administered questionnaire was used to obtain the data for this descriptive, cross sectional
study. A sample of convenience was used and questionnaires were distributed to all physiotherapists
registered with the SASP (South African Society of Physiotherapy) in Gauteng. Ethical clearance was
obtained from the University of the Witwatersrand Human Research Ethics committee. An expert
panel established the content validity of the questionnaire. The provisional questionnaire was piloted
electronically via survey monkey. Invitations for participation in the main study were sent out after
amendments were made to the questionnaire following the pilot study. Data for the main study was
collected over a period of two months.

Results:

The questionnaire was distributed to 1389 physiotherapists registered with the SASP in Gauteng.
Three hundred and twenty three physiotherapists (23.3%) responded. Only 141 of the responders
were eligible for inclusion in the study. Ninety-five respondents indicated that they only see
thoracotomy patients while still in hospital, 25 said they see these patients only after discharge while
21 respondents treated these patients both during and after hospital stay. The majority of
physiotherapists who treat thoracotomy patients were females between the ages of 23 to 69. Results
indicated that pre-operative physiotherapy management was most commonly determined by the
patients’ risk profiles and consisted of information and respiratory techniques. Prophylactic post-
operative management was high and in accordance with studies from Reeve et al (2007) and Agostini
et al (2013). The modalities used most commonly were respiratory techniques with deep breathing
exercise (97.6%: n=83), coughing (95.3%; n=81) and ACBT (82.4%: n=70), scoring highest. Exercise
interventions used were early mobilistation (95.3%; n=81), trunk- (85.9; n=73) and upper limb mobility

exercises (91.8%; n=78). Limited modalities focused on treating pain with OMT (11.8%; n=10) and



\

transcutaneous electrical nerve stimulation (12.9%; n=11), being the modalities of choice. Post-
hospital discharge physiotherapy management was uncommon with only 32.6% (n=46) of
respondents treating patients during this phase. During the first six weeks after discharge the main
focus of treatment was on respiratory difficulties (64%; n=41). After six weeks the focus moved to
treating pain (57.8%; n=37). Management choices during all phases of contact with patients
undergoing open thoracotomies were influenced by personal experience and established practice

protocols as mentioned in the questionnaire.

Conclusion:

High quality evidence regarding the management of patients after open thoracic surgery still seems to
be limited when compared to other high risk surgery groups (Reeve, 2008). Considering this, it seems
that physiotherapists in Gauteng are using the relevant techniques to prevent and manage
postoperative pulmonary complications (PPCs) in patients that undergo open thoracic surgery. Pre-
and post-operative techniques most commonly used were respiratory techniques and early
mobilisation. Management choices seem to be predominantly affected by experience and established
practice protocol. There is a lack in pain management for these patients both during and after hospital
stay.
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BACKGROUND AND NEED

INTRODUCTION

An open thoracotomy is a surgical incision in the chest wall to gain access to the pleural cavity
and mediastinum in order to visualize, do a biopsy or treat a lesion (McGraw-Hill, 2002;
Courtney et al, 2012). The indications for this kind of surgery are the resection of the whole, or
part of the lung (segmentectomy, lobectomy, pneumonectomy) due to malignancies or benign
diseases which include chronic lung infections, bronchiectasis, tuberculosis, emphysema and
pneumoconiosis (Weber, Stammberger and Inci, 2001). Patients presenting with trauma
related chest injuries might also undergo an emergency thoracotomy in order to apply internal
fixations to broken ribs or to manage injuries sustained (Bartlett, 1998; Hunt et al, 2006). A
lesser known use of this type of incision is for anterior spinal fusions in scoliosis-patients (Burd,
Pawalek and Lenke, 2002). More recently open thoracotomy is also used for non-sternotomy
approaches for valve procedures (minimally invasive procedures) (Sharony, Grossi and
Saunders, 2006). Post operatively patients often present with complications associated with
major surgery. These complications include pulmonary and non-pulmonary complications
(Courtney et al, 2012). Pulmonary complications include, but are not limited to atelectasis,
consolidation, pulmonary collapse, decreased mucociliary clearance, abnormal gas exchange,
and a decrease in functional residual capacity (FRC) (Burd et al, 2002; Reeve, 2008; Agostini,
2009; Reeve et al, 2010; Reid et al, 2010). Non-pulmonary complications include sepsis,
cardiovascular distress (Khuri, Daley and Henderson 1995), hemorrhage, (Khuri, Daley and
Henderson, 1995; Burd et al, 2002) pain (Khuri, Daley and Henderson, 1995; Khan et al, 2000;
Reid et al, 2010), arrhythmias (Pipanmekaporn et al, 2014), decreased exercise tolerance and
functional capacity (Reid et al, 2010; Arbane et al, 2011).

Open thoracotomy is widely regarded as one of the most painful surgical procedures

(Bethencourt and Holmes, 1988, Khan et al, 2000); some of the reasons being:

1. Forceful retraction of the ribs during surgery which causes pressure on the intercostal
nerves, causing acute intercostal neuritis;
Damage to intercostal articulations;

3. Costochondral dislocation;



Costovertebral damage;
Muscular damage to latissimus dorsi, serratus anterior, pectoralis major and intercostal
muscles, and

6. Movement of the incision site due to breathing, coughing and moving (Hughes and Gao,
2005; Hopkins and Rosenzweig, 2012).

Management of thoracotomy patients take place by means of a holistic team approach which
include a cardiothoracic surgeon, intensive care nurse, physiotherapist and dietician (Numan et
al, 2012). Depending on the reason for the thoracotomy, other role players may include
physicians, cardiologists and oncologists (Numan et al, 2012). Management is centered on
cardiovascular and respiratory support, as well as maintenance of renal function, nutritional

state and pain management.

Physiotherapy treatment post-thoracotomy usually focuses on prevention of pulmonary
complications during the acute recovery phase and improvement of thoracic and shoulder
mobility, focusing on the recovery of shoulder range of motion (ROM), muscle strength and
function before hospital discharge (Reeve, Denehy and Stiller, 2007; Arbane, Tropman and
Jackson, 2011; Agostini, Reeve and Drommand, 2013). Physiotherapy treatment modalities
include airway clearance techniques such as deep breathing exercises (DBE), incentive
spirometry (1S), active cycle of breathing technique (ACBT), manual chest clearance
techniques e.g. percussions and body positioning (Reeve, Denehy and Stiller, 2007; Orman
and Westerdahl, 2010; Reeve et al, 2010; Agostini et al, 2013). Improvement of thoracic- and
shoulder-mobility is managed with shoulder exercise-programmes and thoracic cage exercises
(Reeve, Denehy and Stiller, 2007; Reeve et al, 2010). There is currently limited evidence to
support some of the routinely utilised pulmonary treatment techniques in the prevention of
post-operative complications; however they are still widely used in practice (Reeve, 2008;
Reeve et al, 2010). Pain is mainly managed by analgesics during the acute phase (Hopkins
and Rosenzweig, 2012; Khelemskey and Noto, 2012) and in limited cases with

Transcutaneous electrical nerve stimulation (TENS) (Fiorelli et al, 2012; Sbruzzi et al, 2012).

To date, only limited studies could be found which reported on the physiotherapy treatment
provided to patients after open thoracic surgery (Reeve, Denehy and Stiller, 2007; Reeve et al,
2010; Agostini, Reeve and Drommand, 2013; Arbane et al, 2014). These studies were mainly
conducted on low risk elective patients with cancer and in a minority of patients with respiratory

diseases (Reeve, Denehy and Stiller, 2007; Reeve et al, 2010; Agostini, Reeve and
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Drommand, 2013). They confirmed the use of respiratory techniques and mobility exercises
while patients are still in hospital, but identified lack of pain management techniques from a
physiotherapy perspective, both during the acute phase and post hospital discharge (Reeve,
Denehy and Stiller, 2007; Agostini et al, 2013). Improvement of thoracic mobility and post-
operative management for pulmonary rehabilitation and pain management through
physiotherapy treatment is rarely taken into consideration after discharge of the patient
(Reeve, Denehy and Stiller, 2007; Agostini et al, 2013). No studies could be found which
focused on physiotherapy management of thoracotomy patients falling in high risk groups, e.g.
those with the human immunodeficiency virus (HIV), tuberculosis (TB) and malnutrition.
Similarly, no studies could be found which reported on the physiotherapy management for non-
elective thoracotomy patients after trauma. Thoracic surgery in developing countries are
however more common in non-cancer patients, with 60% of these patients presenting with

severe lung infections (Pipanmekaporn et al, 2014).

Post hospital discharge medical management includes antibiotics, any medication pertaining to
the reason for the thoracotomy (e.g. Rifafour for treating tuberculosis), and pain management
with analgesics as the main concern (Numan et al, 2012). Follow up appointments are booked
depending on the surgeon’s preference (Shields, 2005) as well as the level of health at
discharge.

PROBLEM STATEMENT

Physiotherapy treatment is an essential component in the management of patients undergoing
open thoracic surgery in order to prevent postoperative complications. Due to the limited
available evidence, best practice guidelines regarding management, during all post-operative
phases, to address postoperative complications are not available. Due to the high prevalence
of TB and trauma cases in South Africa it is likely that open thoracotomies are more prevalent.
It therefore needs to be established which physiotherapy treatment techniques and modalities
are currently being used to address post-operative complications, in order to compare them to

current literature.

RESEARCH QUESTION
Which physiotherapy treatment modalities and techniques are currently being used in the

management of thoracotomy patients in Gauteng?
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AIM OF STUDY
The aim of this study is to establish which physiotherapy treatment modalities and techniques

are used in the management of thoracotomy patients in Gauteng.

Objectives of Study

The objectives of the study are:

1. To establish the profile of physiotherapists managing thoracotomy patients;

2. To determine the physiotherapy treatment modalities and techniques which are used to
manage thoracotomy patients both during hospital stay and after discharge as out patients;

3. To determine the factors that influence the choice of modalities and techniques used to
treat thoracotomy patients; and,

4. To determine which post-operative complications are addressed from a physiotherapeutic

point of view.

SIGNIFICANCE OF STUDY

This study will enable us to describe the current treatment modalities and techniques being
used by South African physiotherapists when treating patients who have undergone a
thoracotomy procedure. Additionally, it will highlight the physiotherapists’ reasons for choosing
specific treatment modalities and techniques as well as uncover possible differences in
treatment options. It will also enable comparison of physiotherapeutic interventions used in
South Africa, to internationally published literature. Similar studies have been done in Australia
and the United Kingdom (UK), and therefore it is important to repeat this study in South Africa
as there is a large group of patients falling in a high risk group locally as indicated supra.
Furthermore, a large group of patients receive non-elective open thoracic surgery due to
trauma (Von Oppell et al, 2000). These limited available studies on open thoracic surgery were
mainly done on low risk elective patients. The study will investigate the current treatment
modalities and technigues used to treat thoracotomy patients and which factors influence the
choice of said modalities and techniques used. Furthermore this study will allow us to
determine which post-operative complications are addressed from a physiotherapeutic
perspective, and will assist in highlighting the areas where education and interventions are

needed to address discrepancies in areas of neglect.

Chapter 2 consists of an in-depth discussion of the literature on the current surgical and
physiotherapeutic management, as well as on the complications associated with patients

receiving an open thoracotomy.



CHAPTER 2

2.

2.1

2.2

2.3

LITERATURE REVIEW

INTRODUCTION

Sources used to review the literature included Cochrane, Medline, PubMed and Pedro
databases. The following key words were used in the search strategy to generate the literature:
open thoracotomy, complications, management and physiotherapy. During management of a
patient who had an open thoracotomy, several factors need to be considered. The literature
discussed in this chapter is structured using the following subheadings to provide the

background to the study:

2.2 Definition of thoracotomy

2.3 Indications for thoracotomy

2.4 Incision types used for open thoracotomy

2.5 Alternative to open thoracotomy

2.6 Complications following a thoracotomy procedure

2.7 General principles of post-operative care

2.8 Physiotherapy management of a patient who had an open thoracotomy procedure
2.9 Conclusion

DEFINITION OF THORACOTOMY

An open thoracotomy is a surgical incision in the chest wall to open and gain access to the
thoracic cavity in order to explore, do a biopsy or treat a lesion (McGraw-Hill, 2002; Courtney
et al, 2012). The Merck Manual (2013) defines an open thoracotomy as a procedure done to
evaluate and treat pulmonary problems when non-invasive procedures are non-diagnostic or

unlikely to be definitive.

INDICATIONS FOR THORACOTOMY

There are several reasons which warrant the need to open the thoracic cavity (Doan et al,
2014). Thoracotomy is used to gain access to perform the following procedures: pulmonary
procedures (Doan et al, 2014), anterior spinal fusions (Burd et al, 2002) and valve replacement
surgery (Sharony, Grossi and Saunders, 2006). A less common indication includes hiatus
hernia repairs. Because open thoracotomy is an incision used to perform such an array of

different internal procedures, it is difficult to establish the prevalence thereof. However a study
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done in 2007 indicated that 56.5% of units across New Zealand reported up to five open
thoracic procedures per week for pulmonary procedures (Reeve, Denehy and Stiller, 2007).
Similar results were reported by Agostini et al (2013), indicating 52% of units across the UK

treat five open thoracic procedures per week after different types of pulmonary resections.

Calligaro et al (2014) stated that thoracic surgery is considered a critical part of management
of TB but especially in multi-drug resistant TB (MDR-TB). The aim of the surgery is to remove
lung cavities which may contain active organisms to prevent ongoing disease from spreading
when these patients are reintegrated into the community. The World Health Organization
(WHO) reported that 1.8 million people die annually from TB (Peter et al; 2012). In 2013,
South-Africa reported more than 250 000 new pulmonary TB cases (World Health Organization
Global Tuberculosis report, 2013). In addition the WHO indicated that MDR-TB is on the rise
especially in Africa with 500 000 new MDR-TB cases being reported bi-annually (Bryant et al,
2013; Calligaro et al, 2014).

Penetrating chest wounds are very common in South Africa (Von Oppell et al, 2000). Von
Oppell et al (2000) reported that between 1982 and 1997 up to a thousand patients were
admitted to Groote Schuur Hospital annually with penetrating thoracic injuries. In 2009
Nordberg et al (2009) estimated the average in-patient cost of a gunshot wound patient at
$US385 per day with state hospitals treating more than 127 000 of these cases per year.
Although Clarke et al (2011) reported, in their study of 1186 patients, that only 9% of
penetrating thoracic trauma patients required emergency thoracic surgery, (this could be
higher depending on the type of trauma, for instance injuries prevalent in areas with a higher
crime rate) one could not dismiss the high frequency of open thoracotomies in the trauma

patient population.

Even with the statistics of the prevalence of open thoracotomy not being available, the author
is of the opinion that it is likely that open thoracotomies are more prevalent in South-Africa.
This is due to the high prevalence of TB, MDR-TB and trauma cases added to the normal case

load of thoracotomies performed for other reasons.

Pulmonary Procedures
Thoracotomy incision is used to perform several types of pulmonary procedures to treat
respiratory diseases. These diseases can lead to diminished quality of life and an increase in

patient morbidity (Owen, 2013). If untreated they can lead to life threatening sequelae including
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empyema and sepsis. The procedures include pneumonectomy, lobectomy, segmentectomy,

and pulmonary wedge resections (Bao, Ye and Yang, 2014).

Pneumonectomy is the removal of the whole lung and is performed after end-stage lung
destruction. End-stage lung destruction can either be caused by benign diseases including
pulmonary tuberculosis, invasive opportunistic infections, emphysema with severe
hyperinflation and chronic suppurative lung diseases, or malignant infiltrations of the lung
(Owen, 2013).

Lobectomy is the removal of a full lobe of the lung due to damage caused by benign or
malignant diseases, and is the standard surgical treatment for stage one lung cancer (Bao, Ye
and Yang, 2014). Bao et al (2014), concluded that segmentectomy, together with resection of
associated hilar lymph nodes, is as effective as lobectomy in patients with stage 1 tumours

smaller than 2cm in diameter.

Segmentectomy is the limited resection of lung tissue and, in contrast to lobectomy, is less
commonly used to excise malignant lesions. As this type of resection lacks supporting data
and is still considered controversial and associated with poor rates of cancer-specific- and
overall-survival rates (Bao, Ye and Yang et al, 2014). A meta-analysis by Bao et al (2014)
concluded that the poor survival rates associated with segmentectomies might be due to a

different type of limited resection, namely non-anatomical pulmonary wedge resection.

Pulmonary wedge resection is the limited, non-anatomical resection of a piece of lung tissue,
that does not allow for effective dissection of the associated hilar lymph nodes (Bao et al,
2013). This type of resection is usually reserved for patients without the reserves to tolerate a

lobectomy (Grogan and Jones, 2008).

Anterior Spinal Fusions

Anterior thoracotomy is often used to gain access to the thoracic cavity in order to perform
anterior spinal fusions (Burd et al, 2002). This thoracotomy approach offers advantages over
posterior paraspinal access during deformity corrections like scoliosis. These include: less
bulky anterior instrumentation, saving of motion segments, better spreading of forces across
each segment of the spine, and in the long term, a decrease in degenerative changes to the
spine. Further advantages of the thoracotomy approach include the saving of para-spinal

musculature and a decrease in back pain (Burd et al, 2002).
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Since the first minimally invasive valve repair via thoracotomy in 1996, this approach has
progressively been gaining popularity. Previously, full median sternotomy was the standard
approach for valve surgery, but anterior thoracotomy has been found to be an excellent

alternative in order to gain access to the cardiac valves.

Mihaljevic et al (2004), in a study of a thousand cases of valvular surgery via minimally
invasive procedures, found decreased cardio pulmonary bypass time and shorter aortic cross
clamp time in the minimally invasive group. This resulted in a statistically significant decrease
in the incidence of cerebral complications compared to the full sternotomy group. In_addition
they reported shorter length of hospital stay with a corresponding decreased burden on the
available healthcare resources.

Rodrigues et al (2014) reported similar results with a decreased duration of intensive care stay
when comparing anterior thoracotomy for aortic valve replacements with the standard full
sternotomy approach. Minimally invasive valve surgery via thoracotomy seems to be
associated with comparable results together with less cost and higher patient comfort due to
limited surgical trauma (Mihaljevic et al, 2004; Rodrigues et al, 2014). Other advantages to this
approach were reported by El-Fiky et al (2000) as better cosmetic results, shorter operating

time, less blood loss and no risk of sternal infection.

Mihaljevic et al (2004) concluded that this approach allows for all types of complex valve
procedures without additional risk. The main concern with this approach remains the limited

exposure of some structures.

INCISION TYPES USED FOR OPEN THORACOTOMY

Access to the thoracic cavity with open thoracotomy can be done using several different types
of incisions. The three basic approaches include posterior lateral thoracotomy (PLT), muscle
sparing thoracotomy (MST) and limited anterior- or lateral thoracotomy (Shields, 2005; The
Merck Manual, 2013). Entry into the cavity is most frequently gained through the fifth
intercostal space but the fourth to seventh intercostal spaces can also be used (Bethencourt,
1998; Shields, 2005; Athanassiadi, 2007). The incision is made in the lower part of the
intercostal space to prevent damage to the neurovascular bundle that runs just inferior to the

rib (Shields, 1996). The type of incision used is mostly guided by the surgeon’s preference and
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by the exposure required. Post-operative recovery potential and cosmesis are other important

factors that are considered (Athanassiadi, 2007).

Although no specific written definitions for each type of thoracotomy incision exist, the incisions

are described according to their relationship to the latissimus dorsi muscle.

Posterior Lateral Thoracotomy

PLT is the most common incision used to perform open thoracotomy and widely regarded as
the standard incision used for pulmonary procedures for the past ninety years (Athanassiadi,
2007). This incision gives easy and speedy access to the chest cavity and can be extended if
better visualisation is needed. It results in excellent exposure of the lung, hilum, pleurae and
mediastinum (Merck manual, 2013). Although the total operating time has been found to be
similar to that of MST in a prospective trial by Athanassiadi (2007), the time spent to open the
chest is faster than the MST, making it the incision of choice for trauma cases.

The PLT incision has the patient positioned in a full lateral decubitus position with the arm
elevated and secured on an arm board. The bed is tilted 30 degrees in the midsection in order
to lift the thorax_and allow better opening of the intercostal spaces which in turn might assist in
decreased damage to the intercostal nerves. The skin incision is designed to allow upward
retraction of the scapula. The incision starts in front of the anterior axillary line at the anterior
border of the latissimus dorsi muscle and passes three to six centimeters below the scapula tip
and extends posteriorly and cephalad, ending midway between the anatomical posterior
midline and the medial border of the scapula. During the PLT the Latissimus dorsi muscle is
always cut across its full width to gain access. Sometimes other big chest muscles including
serratus anterior, rhomboids and trapezius might also be split during opening of the chest
(Shields, 2005). Bethencourt (1988) found that PLT leads to marked post-operative pain and
disability with impairment of major muscles in the back and shoulders. Athanassiadi (2007)
confirmed that PLT resulted in an increased prevalence of shoulder muscle dysfunction

compared to MST but that pulmonary function was not influenced by the type of incision.

Muscle Sparing Thoracotomy

The MST incision was devised to produce less post-operative pain and reduction in soft tissue
injuries (Athanassiadi et al, 2007). Although MST gives less and possibly compromised access
to the chest cavity (Athanassiadi, 2007), several authors have noted that the procedure can

rapidly and easily be converted to a muscle splitting approach if better visualisation is required
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(Bethencourt, 1988; Athanassiadi, 2007). A retrospective study by Khan et al (2000) indicated
that conversion to muscle splitting is rarely needed.

The MST incision has the patient in a similar intra-operative position as the PLT but the patient
is slightly tilted posterior from the full lateral position (Bethencourt, 1988) with the arm raised
higher than the head than with PLT (Martinez-Barenys et al, 2011). During entry into the
thoracic cavity the lattisimus dorsi and serratus anterior muscles are spared through slow
dissection of skin and muscle flaps (Bethencourt, 1988). It was postulated that this incision
would decrease post-operative pain and complications and as a result improve functional
recovery. Khan et al (2000) found that MST resulted in 24% better shoulder adductor strength
than PLT but no difference in acute or chronic wound pain. A randomised clinical trial by
Athanassiadi (2007) found that MST was superior to PLT regarding intra operative blood loss,
and post-operative chest drainage volume but concluded that acute and chronic pain and
morbidity were similar for PLT and MST.

The single definite advantage of MST over PLT involves the preservation of chest wall
musculature. The benefits however are twofold as the use of MST leads not only to better
cosmetic results, but the intact muscle can later be used if needed in repairing complications
like bronchopleural fistulas (Athanassiadi, 2007).

Limited Anterior or Lateral Thoracotomy

A smaller incision than the PLT is made when using this approach and gives good access to
the anterior structures in the pleural cavity. The patient is positioned supine with the arm
padded and tucked to the side or placed over the patient on an arm rest. The skin incision
begins just lateral to the sternal edge and follows the infra-mammary crease up to the anterior
axillary line. The dissection is carried down to the chest wall dividing the pectoralis major and

minor, and the medial edge of the serratus anterior muscles (Shields, 2005).

As indicated above the advantages include a smaller incision site together with good
visualization of anterior pleural structures. It is however, a limited incision and therefore not

applicable to all surgical interventions.

ALTERNATIVE TO OPEN THORACOTOMY
In the early 1990’s reports about the use of the thoracoscope to perform pulmonary surgery

emerged (Grogan and Jones, 2008). Definitions and techniques were standardised to give rise
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to what we now commonly refer to as VATS (video assisted thoracic surgery) (Grogan and
Jones, 2008). This type of surgery was developed as an alternative to open thoracotomy in
order to try and reduce trauma during surgery as well as post-operative morbidities (Ohmori et
al, 2013).

Video-assisted Thoracic Surgery (VATS)

According to Grogan and Jones (2008) the initial techniques used during VATS varied and
made comparison to open thoracotomy difficult. Efforts to standardise techniques have
however resulted in more meaningful comparison due to uniform procedures. Limited trials are
available and most data is in the form of both case studies (Weber et al, 2001) and small

retrospective studies (Sawada et al, 2009; McElney et al, 2013).

Weber et al (2001) found that VATS was better when comparing operating times than open
thoracotomy but not statistical significant. This was confirmed by Sawada et al (2009) when
they concluded that although open thoracotomy is more invasive than VATS the choice of

procedure does not seem to have an influence on the short and long term outcomes.

Comparison of complications after VATS and open thoracotomy have been shown to have
similar patterns but VATS is associated with a reduced rate (Grogan and Jones, 2008; Erus et
al, 2014). Major considerations when deciding which procedure to use is firstly the possibility of
tumour seeding and spreading of infection with VATS (Weber et al, 2001) and secondly the
fact that VATS surgery missed 2-3% of lymph nodes during resection in cancer patients
(Grogan and Jones, 2008). The_causes for high conversion rates of VATS to open thoracotomy
should also be considered. Weber et al (2001) reported a conversion rate of 15.9% in a study
of 64 patients. Reasons for conversion is not mainly dependent on surgical skills (Rocco et al,
2014). Other common reasons for conversions include lymph node metastasis (Weber et al,
2001), parenchymal or pleural scarring and adhesions (Weber et al, 2001; Grogan and Jones,
2008), hemorrhage (Grogan and Jones, 2008) and tuberculosis (Weber et al, 2001). The latter
resulting in a 50% conversion rate (Weber et al, 2001). This is very relevant in South-Africa

especially when considering the TB statistics and management mentioned in section 2.3.

A retrospective study by McElney et al (2013) showed that even with VATS as a surgical
option, 40.5% of patients still received first choice elective open thoracotomy lobectomies and
that the remaining 59.5% VATS group presented with a 9.4% conversion rate to open

procedures. VATS is however considered an acceptable alternative to open thoracotomy in
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certain populations, for example in patients with stage 1 non-small cell lung cancer (Grogan
and Jones, 2008) or bronchiectasis (Weber et al, 2001). The choice to use the challenging
VATS procedure and the evaluation of the patient’s eligibility ultimately resides with the
surgeon (Weber et al, 2001; McElney et al, 2013).

COMPLICATIONS

Patients receiving thoracic surgery are deemed a high risk surgical population due to their
increased possibility of complications after surgery (Owen et al, 2013; Mans, Reeve and
Elkins, 2014). Major complications have been reported as high as 38% (Reeve, Denehy and
Stiller, 2007; Owen et al, 2013). Post-operative complications lead to increased mortality,
morbidity and length of hospital stay (Agostini et al, 2011; Owen et al, 2013; Mans, Reeve and
Elkins, 2014). Complications will be discussed under the following headings:

2.6.1 Postoperative Pulmonary complications (PPCs)

2.6.2 Non-pulmonary complications

Postoperative Pulmonary Complications (PPCs)

Pulmonary complications have been defined by O’'Donohue (1992: p174) as “...a pulmonary
abnormality that produces identifiable disease or dysfunction that is clinically significant and
adversely affects the clinical course”. Co-morbidities that increase the risk for developing
pulmonary complications after surgery include smoking, obesity, diabetes mellitis, underlying
lung disease, pre-existing cardiovascular disease, poor exercise tolerance and advanced age
(Reid et al, 2010; Pipanmekaporn et al, 2014). Further risks for pulmonary complications
include extended mechanical ventilation period (Mans, Reeve and Elkins, 2014) and a longer

surgical procedure duration (Pipanmekaporn et al, 2014).

Post thoracotomy pulmonary complications have been stated to have an incidence of 15%-
59% (Agostini et al, 2009; Reid et al, 2010; Owen et al, 2013). This significant variation can be
due to different definitions and measurement tools used to determine and describe the
complications (Agostini et al, 2009). The different diagnostic tools that are used comprise of
radiological-, haemodynamic- and clinical findings (Reid et al, 2010; Mans, Reeve and Elkins,

2014), including the presence of fever and purulent secretion.

These complications include but are not limited to pneumothorax, atelectasis, pleural effusions,
pneumonia (Burd et al, 2002), FRC and a reduction in vital capacity (VC) of up to 15%-40%

(Doan et al, 2014). Reid et al (2010) recorded the following percentages for specific pulmonary



2.6.2

13

complications: atelectasis (95%), lung collapse (40.5%), and consolidation (57.1%). Although
atelectasis (the most frequent complication) was not considered a serious complication, it was
considered an early identifier of significant lung collapse at a later stage and a major
contributor to ventilation/perfusion mismatch resulting in hypoxemia (Reid et al, 2010; Doan et
al, 2014).

After major surgery, of which open thoracic surgery forms part, patients present with high
levels of pain (Athanassiadi et al, 2007; Reid et al, 2010; Mans, Reeve and Elkins, 2014) and
altered respiratory mechanics (Doan et al, 2014; Mans, Reeve and Elkins, 2014). These may
not only lead to a reduction in maximal inspiratory pressure, but also impede on physiotherapy
treatment, (Athanassiadi et al, 2007; Reid et al, 2010) predisposing these patients to post-
operative pulmonary complications (Mans, Reeve and Elkins, 2014). Elevated pain levels may
lead to decreased mobility and chest expansion. This in turn might amplify the incidence of
complications due to decreased coughing effort and secretion clearance, which can lead to
infection and progressive atelectasis (Reid et al, 2010).

Non-Pulmonary Complications

Owen et al (2013) cited medical complications of 64% and surgical complications of 20%. With
the most common major complication being cardiac arrhythmias in 17% of patients.
Pipanmekaporn et al (2014) did a retrospective review of one university hospital and confirmed
the most common cardiovascular complications as arrhythmias and myocardial ischemia. Of
the 719 patients included in this study, all of whom received thoracic surgery for non-
cancerous lesions, 6.7% presented with cardiovascular complications. Risk factors for
developing cardiovascular complications include a longer operating time, intra-operative
hypotension, intra-operative blood loss, advanced age and diabetes. No association could be
found between the development of cardiovascular complications and the type of surgery or the
surgical approach. They concluded that appropriate pre-operative screening and evaluation of
patients are needed to identify cardiovascular risk factors. Morbidity and mortality rates can be

reduced if medical interventions are applied to optimise the patient’s condition before surgery.

Owen et al (2013) stated post pneumonectomy empyema and bronchopleural fistulas are two
of the most dreaded surgical complications after open thoracic surgery and have been
associated with high morbidity and mortality rates. The incidence of post pneumonectomy
empyema was reported between 5% and 41.2%. Hemorrhage leading to reoperation was only

reported in 6% of patients.
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In a review by Doan et al (2014), acute post-operative pain after thoracotomy was said to be
moderate to severe and described as stabbing, shocking and burning. The pain usually
presented in and around the incision area but can refer several rib levels up or down from the
surgical site. The reason for acute post-surgical pain is attributed to multiple factors including
trauma from the skin incision, inflammation of chest wall structures including acute
costochondritis, rib injuries and damage to the pleurae. Post-surgical acute pain is also
associated with the stress response due to an increase in catecholamine and catabolic
hormone secretions. This in turn results in tachycardia, hypertension, hyperglycemia and an
increase in coagulability contributing to deep venous thrombosis and ischemia of the

myocardium (Doan et al, 2014).

Post-operative ipsilateral shoulder pain and dysfunction was reported to be commonly
associated with open thoracotomy, especially with the MST approach as the arm needs to be
raised higher than the head to allow a better surgical view (Martinez-Barenys et al, 2011;
Ohmori et al, 2013; Doan et al, 2014). Martinez-Barenys et al (2011) reported that up to 62.5%
of post-thoracotomy patients have some degree of shoulder pain. Ohmori et al (2013)
supported this high incidence of shoulder pain with a 52.9% incidence of shoulder pain in a
group of 70 patients after MST. In the Ohmori et al (2013) study, 70% of patients reported pain
in the infraspinatus and supraspinatus regions with 43.2% also presenting with trigger points
and myofascial involvement of said areas after MST. However, Martinez-Barenys et al (2011)
reported that phrenic nerve infiltration supplied significantly better shoulder pain alleviation
than suprascapular nerve block, suggesting a visceral origin of shoulder pain rather than
myofacial. Considering the anatomy and that the suprascapular nerve only innervates motor
supply to the supraspinatus and infraspinatus muscles and sensory innervation to the posterior
part of the shoulder, nerve block of suprascapular nerve might not decrease pain produced by
these muscles or reduce anterior shoulder pain, typically reported after thoracic surgery.
Supraspinatus and infraspinatus trigger points cause both anterior and posterior shoulder pain
whereas phrenic nerve refer pain to the 3",4™ and 5" cervical dermatomes also causing
anterior shoulder pain (Simons and Travell, 1999; Moore, Dalley and Agur, 2010). The
explanation for shoulder pain after thoracotomy is ascribed to diaphragmatic irritation and
referral from the phrenic nerve, although musculoskeletal causes have not been investigated in
full and can therefore not be excluded (Hirayama et al, 2003; Ohmori et al, 2013). Although

shoulder pain seems to be a temporary problem as 89% of patients with shoulder pain report
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full resolution by discharge (Martinez-Barenys et al, 2011), it can still be severe and debilitating

and can contribute to the development of other complications.

Khan et al (2000) determined that all patients in their retrospective study suffered varying
degrees of long term post-surgical pain and that 50% of patients still used analgesics one year
and longer after surgery. They postulated that most of the post-thoracotomy pain was likely to
be induced by the rib spreader causing pressure, crush and stretch injuries on the intercostal
nerves and that some of the pain may be due to trauma to joints, ligaments and paraspinal
muscles. Karmakar and Ho (2004) reported that 30% of patients still experienced pain four to

five years after surgery.

Post thoracotomy pain is defined by the IASP (International Association for the Study of Pain)
(1986) as pain not relating to metastasis or other identifiable causes that recur or persist along
a thoracotomy scar for at least two months following surgery. It is commonly described as post-
thoracotomy pain syndrome (PTPS) (Hopkins and Rosenzweig, 2012; Doan et al, 2014) or
chronic post-thoracotomy pain (CPTP) (Yarnitsky et al, 2008). Yarnitsky et al (2008) reported
a 58% (36/62 patients) incidence of PTPS in their study. However a prospective study by
Guastella et al (2011) found that from the 54 patients evaluated, 49 still had pain two months
after surgery and that a staggering 38 patients still had pain after six months, indicating a
minimum incidence of 70% of chronic post-surgical pain. Of these only 29% could definitely be

ascribed to neuropathic pain.

Both CPTP and PTPS are described as burning and stabbing (Doan et al, 2014). Allodynia and
abnormal pseudo-motor activities are often part of the symptom list and indicate a change in
conduction and central processing (Bogduk, 2009; Doan et al, 2014). The pain is usually
elicited with movement including coughing and with palpation of the scar. In severe cases pain
might even be present at rest and in inclement weather. Furthermore, both CPTP and PTPS
lead to significant impairment of quality of life with 50% of patients reporting sleep
disturbances, 60% activity limitation and 38% depression and anxiety (Doan et al, 2014). Risk
factors for developing PTPS include the female gender, pre-operative pain and extensive

surgery (Doan et al, 2014).

GENERAL PRINCIPLES OF POST-OPERATIVE CARE
According to Shields (2005) the post-operative care of the thoracic surgery patient is divided

into four main categories namely; care of the cardiovascular system, care of the respiratory
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system, drainage and obliteration of the pleural space and control of post-operative pain.

Shields (2005) made the following brief comments:

Care of the Cardiovascular System

Fluid management is of utmost importance to prevent intravascular fluid overloading that may
result in heart failure. Careful and intensive monitoring of the patient, including central venous
pressures, are suggested to evaluate cardiac oxygen consumption and to recognise early
signs of arrhythmias and ischemia. Electrolytes need to be observed and abnormalities should
be treated aggressively in order to prevent rhythm disturbances due to hypokalemia and

arterial hypoxemia (Shields, 2005).

Care of the Respiratory System

Attention is focused on prevention of pulmonary complications. Full pulmonary function testing
and blood gas readings need to be considered in the case of dyspnea, as it is a predictor of
mortality. The patient should be taught to generate an effective cough with necessary support.
Proper positioning of the patient is important to allow gravity to assist in keeping the diaphragm
depressed. Physical therapy is considered a vital part of the post-operative regime to assist
with secretion clearing. Prolonged intubation and ventilation might be considered in patients
who have abnormal blood gas values or who struggle with respiratory insufficiency due to
impaired pulmonary function after extremely long procedures. Decreased FRC is considered

the most significant cause of post-operative morbidity (Shields, 2005).

Drainage and Obliteration of the Pleural Space

Due to the normal negative pressure in the pleural space all patients undergoing a
thoracotomy are left with some degree of pneumothorax and the potential to develop a residual
pleural space. Drainage tubes are placed in situ to afford evacuation of air, blood and other
accumulated fluids from the pleural space. The site of drain incision is determined by the

surgeon’s preference (Shields, 2005).

Control of Post-Operative Pain

During the last decade, following the awareness that uncontrolled pain contributes to most
post-operative complications, major advances have been made in the control of post-operative
pain (Shields, 2005). Several high quality studies have compared different interventions in pain
management strategies including epidural vs systemic analgesia (Tiippana et al, 2014),

cryoanalgesia vs parenteral opiates (Moorjani et al, 2001), paravertebral vs epidural
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catheterisation (Gulbahar et al, 2010), gabapentin vs normal analgesia (Grosen et al, 2014).

However, no agreement has been reached on the ‘gold standard’ of pain management.

A review by Joshi et al (2014) stated that adequate management of acute pain does not only
lead to a decrease in complications in the early period after surgery but may have long term
consequences in preventing chronic pain. Although the intensity of acute pain does not always
directly correlate with the intensity and incidence of long term post-operative pain, it was
suggested to use preventative analgesia in order to avoid central centralisation. Benefits of
optimal pain control are not disputed, with massive advances especially in analgesic
pharmacology. Hence, even with clinical guidelines available, pain management remains a
major challenge. This might be due to the generic approach of suggesting the same set of
guidelines for pain control after any type of surgery. Joshi et al (2014) suggested a procedure
specific pain management (PROSPECT) approach to overcome this problem. PROSPECT
recommends multimodal analgesic strategies after all surgical procedures including
thoracotomy. Multimodal analgesic suggests a combination of analgesics with different
mechanisms and action sites. It is common clinical practice to use three or more analgesics of

which opioids form part of, but limited data is available (Joshi et al, 2014).

The management of PTPS is multimodal and include pre-emptive strategies, regional
techniques, pharmacology, intra-operative strategies, and non-pharmacologic strategies of

which physiotherapy forms part (Doan et al, 2014).

PHYSIOTHERAPY MANAGEMENT OF A PATIENT THAT HAD AN OPEN THORACOTOMY
PROCEDURE

The aim of physiotherapy management is to minimise and to help with quick resolution of post-
operative complications (Reid et al, 2010). Several peri-operative interventions are utilised
(Mans Reeve and Elkins, 2014) to reverse atelectasis and decrease secretion retention
(Agostini et al, 2009). Management strategies available for physiotherapy all emerged from
international studies and up to date no relevant studies could be found regarding
physiotherapy management specific to this population of patients in South Africa. Management
of the open thoracotomy patient will be discussed under the following headings:

2.8.1 Pre-operative management

2.8.2 Post-operative management
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2.8.1 Pre-Operative Management

In two similar surveys done by Reeve et al (2007) and Agostini et al (2013) to ascertain the
service provision by physiotherapists to patients after open thoracic procedures, pre-operative
care was indicated to be provided by 35% and 87% of physiotherapists respectively. This
included a face-to-face assessment of patients and the teaching of the following respiratory
manoeuvers: huffing and coughing (89%), DBE (70%) ACBT (63%), IS (27%) and pre-
operative pulmonary rehabilitation (23.9%-45%)._The Reeve et al study (2007) used a
purposed designed questionnaire that was distributed to the senior physiotherapist at 40
identified cardiothoracic surgical facilities across the UK. A response rate of 78% (n=31) was
obtained. Agostini et al (2013) distributed an adapted form of the questionnaire to the senior
physiotherapists to 57 thoracic unit across Australia and New Zealand and reported a
response rate of 81% (n=46). Both studies sought information regarding pre- and post-
operative service provision as well as physiotherapy management after discharge from
hospital. Factors which influenced service provision were also ascertained.

Mans et al (2014) reported in a systematic review and meta-analysis that pre-operative
inspiratory muscle training was effective in preventing post-operative pulmonary complications
(PPCs). Inspiratory muscle training is implemented by applying resistance during inspiration in
order to increase muscle strength and endurance. The results indicated that pulmonary
function was significantly improved in the early post-operative period leading to a 50%
reduction in pulmonary complications. Length of hospital stay was not statistically affected by
this intervention but a mean reduction of 1.7 days could certainly be considered clinically
important. They concluded that when considering cost and effort of implementing inspiratory
muscle training as routine, they would preferably recommend clinicians to implement this

intervention only for high risk patients.

A small study by Reid et al (2010) found no significant difference when pre-operative
education was added to standard care between the treatment and control group. They reported
that the addition of only pre-operative education to normal hospital care did not alter the
incidence or pattern of post-thoracotomy pulmonary complications. The education strategy
followed in this study included information and demonstration on deep breathing exercises,
splinted coughing, shoulder range of motion exercises and ankle pumps to prevent thrombosis.

A summary of all the information was given to each patient in the form of a pamphlet. They
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suggested that a more active rehabilitation programme should be included together with the

pre-operative education.

Although studies done in other major surgery groups (abdominal and coronary artery bypass
grafts (CABG)) have found that tailored pre-operative physiotherapy interventions drastically
reduced post-operative pulmonary complications (Hulzebos et al, 2006; Dronkers et al, 2008),
literature relating to open thoracic surgery in this regard is sparse. Unsurprisingly,
physiotherapists indicated that their pre-operative management was primarily influenced by

personal experience (Reeve et al, 2007; Agostini et al, 2013).

Post-Operative Management

Inspiratory and expiratory muscle weakness have been demonstrated to be present up to
twelve weeks after cardiothoracic surgery (Mans, Reeve and Elkins, 2014). Respiratory muscle
weakness has been shown to be a predisposing factor to post-surgical pulmonary
complications (Mans, Reeve and Elkin, 2014). As stated supra physiotherapy is considered to
prevent the incidence of both pulmonary and other complications associated with decreased
mobility. Post-operative physiotherapy management will be discussed under:

2.8.2.1 Management during hospital stay

2.8.2.2 Post discharge management

2.8.2.1 Management during hospital stay

Agostini et al (2013) and Reeve et al (2007) both reported that 97% of physiotherapists
indicated that they see all patients post-thoracotomy (Reeve, Denehy and Stiller, 2007;
Agostini et al, 2013). Prophylactic treatment was rendered by 63%-81% of physiotherapists
across New Zealand and the UK, irrespective of the patient’'s presentation (Reeve, Denehy
and Stiller, 2007; Agostini et al, 2013). However, post-operative physiotherapy may not add
benefit - except for early mobilisation - in reducing complications, as emerged in other high risk
surgery groups (Mackay et al, 2005). It still needs to be determined if this level of early stage
prophylactic intervention is necessary in the open thoracic surgery population (Reeve, Denehy
and Stiller, 2007). A high percentage (80.4%) of respondents indicated that they already
started treatment on the first day after surgery providing respiratory physiotherapy, and
mobilising patients (Reeve, Denehy and Stiller, 2007). Respiratory techniques commonly
utilised by physiotherapists during post-operative management were indicated as the following:
coughing (97%), DBE (90%), forced expiratory techniques (FET) (84%), ACBT (71%), IS
(35%) and sniff (23%) (Agostini et al, 2013). Incentive spirometry, although still widely used,
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was demonstrated by Gosselink et al (2000) to have no benefit in preventing post-thoracotomy
pulmonary complications. An older study by Weiner et al (1997) reported that although the
reduction in post-surgical complications was not documented, IS resulted in faster
improvement of lung function after surgery. Mobilising activities that were routinely instituted by
the physiotherapist included sitting out of bed (90%), early assisted mobilisation (71.7%),
marching next to bed (13%), shoulder range of motion exercises (93.5%) and mobility
exercises of the thorax (73.9%) (Reeve, Denehy and Stiller, 2007; Agostini et al, 2013).

Agostini et al (2009) conducted a systematic review on the use of incentive spirometry
following thoracic surgery. There seems to be conflicting evidence about the effectiveness of
incentive spirometry with some for (Varela et al, 2006) and some against (Gosselink et al,
2000) the use of said devises. Agostini et al (2009) concluded that the minimal amount of
available literature does support the effectiveness of post-operative physiotherapy with or
without incentive spirometry when compared to no physiotherapy input. Incentive spirometry
mimics the physiological requirements for lung re-expansion with deep breathing exercises,
namely a slow and long inspiration with an inspiratory hold at the end. The incentive spirometry
device offers added benefit of visual feedback. This in turn can encourage patient compliance

as it allows measurement of effort and can lead to improved technique.

In a randomised controlled trial (RCT) done by Reeve et al (2010) to determine the incidence
of PPCs after pulmonary resection via thoracotomy, 76 participants were enrolled in their
single blind trial. It was a parallel group comparison with 42 patients allocated to the treatment
group and 34 to the control group. The treatment group received daily respiratory interventions
that included deep breathing exercises, coughing exercises and progressive shoulder and
thoracic cage mobility exercises, until discharge. The control group received only standard
medical and nursing care involving a clinical pathway. Both groups were subjected to early
ambulation instituted by different members of the health team, which included sitting out of bed
and walking. Although the treatment group could mobilise over ten meters significantly earlier
than the control group, this did not translate to a reduction of PPCs or length of hospital stay.
The results from this study indicated that targeted post-operative physiotherapy did not
decrease the incidence of PPCs or length of stay when compared to a ‘no physiotherapy’
group. Care needs to be taken when extrapolating these results to other populations, as the
group had a much lower rate of PPCs (3.9%) than the 15%-46% reported by other authors
(Reid et al, 2010; Owen et al, 2013). This might indicate the possibility of an accidental low risk

group of patients, or possibly the Hawthorne effect on nursing staff and patients alike. The
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latter leading the observers to improve or modify their behaviour in response to change in their

environment or being observed, leading to temporary increases in productivity.

Reeve et al (2010) conducted a randomised trial on 76 patients to determine the efficacy of a
supervised post-operative shoulder exercise program to decrease pain and increase function
and quality of life. The results indicated significant reductions in total pain scores at discharge
as well as at the one and three month follow up in the experimental group. The latter also fared
significantly better when comparing scores from the Shoulder Pain and Disability index, a
recognised standardised outcome measure. Range of motion, muscle strength and quality of
life however did not show statistically significant differences between the treatment and control
group. Though quality of life did not show statistical significant changes between groups, the
fact that the experimental group scored 4.8 points higher on the physical component at three
month follow-up is clinically significant. The clinical relevance of the rest of the results need to
be considered if it is taken into account that most of the patients (both groups) returned to their
pre-operative levels at the three month follow up.

Early exercise intervention was tested in two randomised trials by Arbane et al (2011, 2014) to
assess the effect on improvement of quality of life, muscle strength and exercise tolerance.
Although strength training has been shown to limit muscle strength decline, no effect was
found on quality of life at four weeks post-operative. All subjects returned to their pre-operative
base line scores regardless of intervention or not. This is in contrast to studies done by Spruit
et al (2006) and Cesario et al (2007) which reported significant improvement in exercise
tolerance in the experimental groups, although both studies subjected the experimental groups

to more intensive, lengthier interventions with higher cost implications.

Acute post-operative pain management is not considered the physiotherapists domain, with
pharmacological analgesia being the option of choice as discussed in section 2.7.4. However,
Fiorelli et al (2012) demonstrated that TENS is effective in reducing acute pain during the first
five days post thoracotomy. They assigned 25 patients to the TENS group, which received 30
minutes of stimulation every four hours for 48 hours. For the consecutive days, up to the 5
post-operative day, stimulation was limited to twice a day for 30 minutes. The 25 patients
assigned to the control group received the same periods of therapy, with a TENS unit that
looked identical and also displayed the same operating lights, but received no electrical
current. Transcutaneous electrical nerve stimulation has been used to treat acute and chronic

pain since the 1970’s and its’ effectiveness to treat post-surgical pain has been shown in
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several surgical populations including abdominal surgery (Dronkers et al, 2008). Results from
Fiorelli et al's (2012) study indicated reduced cytokine levels, a significant decrease in visual
analogue scale (VAS) scores, reduced analgesic consumption and better recovery rates of
forced vital capacity (FVC) and forced expiratory volume in one second (FEV1) in the
experimental TENS group. Several studies concurred regarding the efficacy of TENS for
management of post-thoracotomy pain (Erdogen et al, 2005; Solak et al, 2007; Fiorelli et al,
2012). This is in contradiction to Benedetti et al (1997) who reported that TENS was not
effective for pain control in patients undergoing PLT. This could be due to different parameters
and techniques used in the older study. Although results may seem conflicting, most indicate
benefit to the patient and is furthermore considered to have limited or no side-effect, compared

to drug therapy making it a viable option for pain control.

Despite evidence that might in some instances indicate otherwise, post-operative service
provision after thoracotomy is still deemed beneficial by thoracic surgeons (Varela, 2010).
Varela (2010) also cautioned that results indicating post-operative physiotherapy as ineffective
should be evaluated with care, and not be used by hospital administrators as ‘evidence based’
justification to incorporate savings. He concluded that while in some countries health facilities
have abundant personnel to help with early patient ambulation and coughing, in others
instituting these activities would solely be the responsibility of the physiotherapist.

2.8.2.2 Post discharge management
Physiotherapeutic interventions provided to patients after discharge are reported to be
infrequent (Reeve et al, 2007, Agostini et al, 2013). Reeve et al (2007) reported that more than
half of respondents indicated not supplying post discharge pulmonary rehabilitation. This,
regardless of the evidence emerging that post discharge pulmonary rehabilitation is of benefit
to the patient, even though it needs to be mentioned that all the available studies have been
done in the cancer population. A great concern is the fact that relatively few respondents
offered assessment or management of ongoing problems after discharge. The limited number
of respondents offering post discharge management indicated the use of scar tissue

mobilisation, thoracic mobility exercises and TENS.

Hirayama et al (2003) treated a series of eight patients that still had pain 14 days after
posterolateral thoracotomy. They postulated that due to the limited shoulder and thoracic cage
movement post-surgery, muscles shortened and caused further restriction in range of motion.

The treatment was aimed to decrease muscle tension and ultimately, pain. The patients
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received weekly treatments for three consecutive weeks that consisted of stretching and
pressure friction. The muscles that were targeted during the treatment included latissimus
dorsi, serratus anterior, rectus abdominus, external oblique and pectoralis major. Passive
movements were used to measure and reassess range of motion and a 10 point visual
analogue scale (VAS) for pain. Serratus anterior was found to be the most painful and
restricted muscle after open thoracotomy. The results indicated a VAS reduction from 10 on
the VAS (10/10) pretreatment to 4-6/10 after the treatment - an increase in range of motion
was not tabulated. All eight patients were on oral non-steroidal anti-inflammatories before and
during the treatment period. This case series showed significant reduction in pain measured
with the VAS and alludes to the possibility that manual therapy has the potential to assist in
longer standing reduction in post-thoracotomy pain, especially if used concomitantly with

analgesics.

Reeve et al (2010) reported on the efficacy of a post-operative shoulder rehabilitation
programme. This study, as discussed under 2.8.2.1 supra, administered an active
physiotherapeutic program during hospital stay. After discharge, continued management of
shoulder pain and dysfunction was left to the patient. Patients received an exercise sheet and
diary from the physiotherapist on discharge from hospital and was expected to continue on
their own. This approach of exercise advice at discharge with no outpatient follow up, is
consistent with the management across Australia, New Zealand and the UK. (Reeve et al,
2007; Agostini et al, 2013).

Acupuncture as an alternative pathway to obtain optimal analgesia was tested by Deng et al
(2008). Needles are widely known and used as a complementary treatment during pain
management. Although the needles in this study were applied by acupuncturists,
physiotherapists are qualified to apply needles using the ‘dry needling’ technique in South
Africa (South African Society of Physiotherapists, 2012). The study only measured pain with
the brief pain inventory (BPI) on day 10, 30, 60 and 90. They found no significant benefit to the
acupuncture group in alleviating pain at any stage of measurement. This is in contrast with
results from a RCT done by Kotani et al (2001) on patients receiving abdominal surgery. They
reported greater pain control in the experimental group. Severe pain at rest on day one post-
operative was present in only 47% of patient’s in the experimental group (acupuncture) vs 72%
in the control group (no acupuncture). Furthermore patients in the experimental group had 25%
less need for morphine during the first four post-operative days. Supporting the efficacy of

acupuncture, a meta-analysis by Linde et al (2001) indicated that acupuncture can be
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beneficial in the treatment of acute and chronic pain. Although results are conflicting or
inconclusive there seems to be a group of physiotherapists that have good clinical results for

pain relief after thoracotomy with dry needling in practice.

Transcutaneous electrical nerve stimulation, as discussed in 2.8.2.1 supra, is also utlised by
physiotherapists to manage ongoing post-thoracotomy pain after discharge (Reeve et al,
2007).

CONCLUSION

There are several different incision types for open thoracotomy including PLT, MST and limited
anterior or lateral thoracotomy. Open thoracotomy access to the chest is used for an array of
internal procedures for example spinal fusions, cardiac valve replacements and pulmonary

procedures like lobectomies. An alternative to open thoracotomy is VATS.

Post-operative care after open thoracotomy incisions include support of the cardiovascular and
respiratory systems, as well as drainage of the pleural space and pain control. Non-pulmonary
and pulmonary complications are high in this surgical group and prevention is of high priority in
this phase.

There is conflicting evidence as to the efficacy of pre-operative physiotherapy interventions in
the open thoracic surgery patient. Pre-operative physiotherapy provision seems to match the
evidence available as the percentage of patients receiving interventions before surgery vary.
Physiotherapy supplied to a high or low risk patient during hospital stay is mainly focused on
preventing respiratory complications. Even though most studies do not show a huge/significant
advantage of physiotherapy, it is still supplied to most patients and is deemed necessary by
thoracic surgeons. Post discharge physiotherapy appears to be of little concern to the medical
team as most interventions are discontinued at discharge, leaving the patient vulnerable to

develop functional disabilities and chronic pain.

It is evident from the literature review that available evidence for physiotherapy management
does not reflect the unique South African population. It is therefore imperative to determine
which physiotherapy treatment modalities and techniques are currently being used in the
management of thoracotomy patients in Gauteng to give a glimpse of current practice in South

Africa.
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Chapter 3 consists of a discussion/lay out of the methodology used to design and conclude the
study.
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CHAPTER 3

3.

3.1

3.2
3.2.1

3.2.2

METHODOLOGY

STUDY DESIGN
This was a descriptive, cross sectional study using a self-administered questionnaire.

STUDY POPULATION
Source of Participants
The population for the study comprised of all physiotherapists registered with the South African

Society of Physiotherapists (SASP) working in the Gauteng province.

Sample Selection and Size
A sample of convenience was used and included the 1389 physiotherapists registered with the

SASP in Gauteng province.

3.2.2.1 Inclusion criteria

3.3

3.3.1

The following individuals were included:
= Physiotherapists working in the Gauteng province, registered with the SASP
= Physiotherapists involved in the treatment of thoracotomy patients

MEASURING INSTRUMENTS
The measuring instrument used in this study was a self-administered questionnaire. The

details of the questionnaire will be outlined below.

The Questionnaire

A self-administered questionnaire was used to obtain the data (Appendix A). The questionnaire
was developed with the aid of the current available international literature and by adapting the
standardised questionnaire used by Reeve, Denehy and Stiller (2007) and Agostini, Reeve and
Dramond (2013) (Appendix B) in similar studies done in New Zealand and the United Kingdom
with permission from the author MS J. Reeve (Appendix C).

The questionnaire comprised of the following sections:
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3.3.1.1 General information
Section one of the questionnaire collected demographic data of participants including age,
gender, highest qualifications, previous continuous professional development (CPD) activities

attended and employment information.

3.3.1.2 Service provision
Section two consisted of questions enquiring about the amount of thoracotomy patients seen
by each participant. It also included questions regarding types of surgery undertaken in the unit

participants worked in and average length of stay of patients.

3.3.1.3 Pre-operative physiotherapy management
Section three comprised of questions that aimed to collect information on the percentage of
patients seen pre-operatively, the procedures routinely used by physiotherapists during pre-
operative care and the procedures used to educate patients. Participants were also questioned
on how much their patient management was influenced by a list of factors (Appendix A). Likert

scale responses were used in this question.

3.3.1.4 Post-operative physiotherapy management
Section four comprised of questions relating to the care given to patients post-surgery while
still in hospital. Questions included the frequency of treatment, day of commencement of
treatment and procedures routinely used during post-operative care. Participants were also
guestioned on the post-operative day that they started with certain type of mobility exercises

and what influenced their post-operative patient management.

3.3.1.5 Post hospital discharge physiotherapy management
Section five included questions on the frequency respondents referred and/or treated patients
after hospital discharge. Information was collected to ascertain what the main reason was for
treatment post hospital discharge as well as the treatment interventions utilised during this

period.

Participants were given an opportunity to comment, share any concerns and ask questions

before they completed the survey.

The questionnaire went through a content validation process as set out in section 3.3.2.
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3.3.2 Validity of the Questionnaire
The content validity of the questionnaire was established through an expert peer-review panel.

3.3.2.1 Objectives of expert peer-review panel
= To determine the content validity of the questionnaire

= To omit unnecessary questions in order to reduce the length of the questionnaire.

3.3.2.2 Inclusion criteria for the expert peer-review panel
= Physiotherapist registered with the Health Professions Council of South Africa (HPCSA);
= Physiotherapist qualified for five years or longer;
= Physiotherapists who, on a regular basis treat patients who had a thoracotomy procedure,
and
= Supervisors of the study

3.3.2.3 Methodology of content validation of questionnaire
Physiotherapists meeting the inclusion criteria were invited to participate in the review process.
Eight experts were invited to participate in the content validation of the questionnaire but due to

other obligations four declined.

The expert peer-review panel was comprised of four physiotherapists with experience in both

academic and clinical fields.

The expert panel comprised of the following members

= Dr. R Roos - Qualifications include: BSc Physiotherapy; MSc Physiotherapy
(Traumatology); Cardiopulmonary Physiotherapy course (CPT1) and Orthopedic Manual
Therapy course (OMT1). Dr. Roos is a member of the Cardio-Pulmonary Rehabilitation
Group (CPRG) and has 18 years of experience treating patients with cardiopulmonary

impairments.

= Ms. V Naidoo — Qualifications include: BSc Physiotherapy; MSc Physiotherapy (Orthopedic
Manual Therapy (OMT)) and OMT1. Ms Naidoo is a member of the Orthopedic
Manipulative Physiotherapy Group (OMPTG) and has 18 years of experience treating
patients with a primary focus on orthopedic patients but also general cardiopulmonary

impairments.
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=  Ms. M Wilson — Qualifications include: Diploma Physiotherapy and OMT1. Ms Wilson is a
member of the CPRG group and have been treating patients with cardiopulmonary

impairments for 36 years.

= Ms. M Swansea — Qualifications include: BSc Honours and BSc Physiotherapy. Ms
Swansea has been qualified as a physiotherapist for 25 years with a main focus on treating

patients with cardiopulmonary impairments.

A draft of the questionnaire was sent out to each expert prior to the discussion in order to have
each expert familiarise themselves with the questionnaire. The expert panel convened at a
meeting on 27 May 2014 at The University of the Witwatersrand Physiotherapy Department,
which was facilitated by the researcher. Each question was discussed to determine both the
content validity and the clarity of the question. Input and suggestions were incorporated into
the questionnaire and unnecessary questions were omitted to reduce the length of the
guestionnaire. The amended questionnaire was emailed to all experts for further review. The
additional suggestions made by the experts were included. The provisional questionnaire was
converted to a Survey Monkey format and piloted to test the practical application thereof, after
all experts were satisfied with the content.

PROCEDURE

3.4.1 Pilot Study
3.4.1.1 Objectives of the pilot study

= To test the practical application of the questionnaire;
= To determine the amount of time it takes to complete the questionnaire, and

= To determine if any ambiguity exists.

3.4.1.2 Methodology of the pilot study

A total of 12 physiotherapists who met the inclusion criteria of the study were asked to
complete the questionnaire. A link to the Survey Monkey questionnaire was emailed to each
individual and they had one week to complete the questionnaire online. They were asked to
provide feedback via email as to how long it took to complete and any problems that they

encountered while completing the questionnaire.
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3.4.1.3 Results of pilot study

Feedback included one spelling mistake in question 29 and a question logic problem
associated with on-line questionnaires. The question logic option did not skip the pre-operative
and post-operative physiotherapy management sections for participants that indicated that they
do not treat post thoracotomy patients during hospital stay. Time indication varied from three
minutes for a participant that did not treat post thoracotomy patients to 20 minutes for
participants that treated post thoracotomy patients both during hospital stay and post hospital
discharge. Amendments were made after analysing results and prior to the commencement of

the main study.

3.4.1.4 Implications of the pilot study

3.4.2

No significant amendments were made to warrant the pilot participants to be excluded from the

study.

Main Study
The aim of the research report was to establish which physiotherapy treatment modalities and
techniques were used in the management of thoracotomy patients in Gauteng.

3.4.2.1 Objectives of main study

= To establish the profile of physiotherapists managing thoracotomy patients;

= To determine the physiotherapy treatment modalities and techniques which were used to
manage thoracotomy patients both during hospital stay and after discharge, as an
outpatient;

= To determine the factors that influence the choice of modalities and techniques used to
treat patients undergoing a thoracotomy; and

= To determine which post-operative complications were addressed from a physiotherapeutic

point of view.

3.4.2.2 Procedure

The questionnaire was loaded on to Survey Monkey and a link was created. Permission was
obtained from the operational manager of the SASP to distribute the questionnaire link to their
members registered in Gauteng via bulk email (appendix D). A request for a reminder email
was submitted at the same time and again two weeks after the original email was sent out. The
request for a reminder email was only granted three weeks after the first email was sent out.

The questionnaire was redistributed via email. Participants were given a month to reply from
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the first email being sent out. In order to increase the reply rate, the special interest groups
(SIGs) of the SASP were targeted after this month. The chairpersons of the Cardio-Pulmonary
Rehabilitation Group, Orthopedic Manipulative Physiotherapy Group and Pain SIGs were
contacted to obtain permission to email the Survey Monkey link to access the questionnaire to
their members registered in Gauteng. The decision to include the OMPTG and Pain SIGs was
made because of the possibility that these might be the physiotherapists that treat patients
presenting with complications at an outpatient level. The link was emailed and respondents
were given one month to complete the questionnaire. Each participant was requested to

complete the questionnaire only once, even if they received multiple emails.

ETHICAL CONSIDERATIONS

Ethical clearance was applied for, and granted by the University of the Witwatersrand Human
Research Ethics Committee (Number M140414) prior to commencement of the pilot study and
the main study (Appendix E). Participants were informed that completing the questionnaire
would be considered as consent to participate in the study. No identifying information was
obtained during the completion of the questionnaire to ensure confidentiality and all information
obtained will remain confidential. Results of the study will be made available to the participants

on request and via journal publication.

DATA ANALYSIS
The SPSS Statistics 22.0 statistical software was used to analyse the data from this study.
Categorical parameters were summarised using frequencies and percentages. Means and

standard deviations were determined for the demographic factors of age and years qualified.

Chapter 4 consists of an in depth analysis of data according to objectives set out in section
3.4.2.1.
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CHAPTER 4

4.
4.1

4.2

RESULTS

INTRODUCTION

In this chapter the sample and the results relating to each one of the four research objectives
will be discussed.

The results will be given under the following subheadings:

4.2 Sample size

4.3 Objective 1: The profile of study respondents

4.4 Objectives 2 and 3: Study results related to physiotherapy management provided in
hospital

4.5 Objectives 2 and 3: Study results related to physiotherapy management provided after
discharge from hospital

4.6 Objective 4: The post-operative thoracotomy complications that are addressed from a

physiotherapeutic point of view

SAMPLE SIZE

There were 1389 physiotherapists registered with the SASP in Gauteng at the time data
collection commenced. The questionnaire was distributed to all registered physiotherapists.
Three hundred and twenty three participated in the study, which translates to 23.3%. One
hundred and forty one respondents (10.2%) met the inclusion criteria. Non-participation could
be attributed to emails not being delivered, subject of email leading to biased patrticipation and
general unwillingness to participate in a time consuming non-profit activity. The poor response
rate could furthermore be due to individuals refraining from participation due to the fact that
they don’t treat this kind of patients and thus the study did not pertain to them. Of the 323
respondents, 43.7% (n=141) indicated that they treated patients who received open thoracic
surgery. Table 4.1 shows the distribution of physiotherapists who treat and don'’t treat patients

after open thoracic surgery.
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Table 4.1: Response rate of respondents regarding the management of patients after
open thoracic surgery (N=323)

Frequency (n) | Percent (%)

Physiotherapy management during hospital stay only 95 29.4
Physiotherapy management after hospital discharge only 25 7.7
Physiotherapy management during hospital stay and after

hospital discharge 21 6.5

Do not treat patients who had thoracic surgery 176 54.5
Sub-total 317 98.1
Non-response to question posed 6 1.9
Total N (%) 323 100.0

Because the objectives of this study was based on physiotherapists that treat open thoracic
surgery patients, the remainder of the results will mainly focus on these respondents feedback
(n=141).

OBJECTIVE 1: THE PROFILE OF STUDY RESPONDENTS

Age Distribution of the Study Population

The age analysis of the study population of 141 participants (physiotherapists who treat
patients after open thoracic surgery) revealed a mean age of 35.9 years (x 11.1). The

youngest participant was 23 years old and the oldest participant was 69 years old.
Gender Distribution of the Study Population
Table 4.2 indicates the gender distribution of the study respondents who treat patients who

received open thoracic surgery.

Table 4.2: Gender distribution of study respondents (N=141)

Gender n (%)

Male 6 (4.3)
Female 135 (95.7)
Total N (%) | 141 (100.0)

Analysis of the study population of 141 respondents showed 95.7% (n=135) percent were

female and 4.3% (n=6) male.
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4.3.3 Qualifications of the Study Population
The mean number of years of being qualified for the study population (N=141) was 13.4 (+

11.1) years, with the minimum being 1 year and the maximum 48 years since qualification.

The highest qualifications, as recognised by the South African Qualifications Authority (SAQA),
acquired by respondents are listed in table 4.3.

Table 4.3: Highest qualification of study population (N=141)

N n (%)
Diploma in Physiotherapy 141 9(6.4)
Bachelor in Physiotherapy 141 | 113(80.1)
Masters in Physiotherapy 141 17 (12.1)
Doctorate in Physiotherapy 141 2(1.4)
Total 141(100.0)

Of the respondents who treat patients after the latter have had open thoracic surgery, 80.1%
(n=113) had a Bachelor degree in Physiotherapy with a National Qualifications Framework

(NQF) level of seven and or eight.

Figure 4.1 shows the distribution of post graduate course qualifications of the study population
(N=141). These courses included OMT1, CPT1, SPT (Sports physiotherapy), Pain, Dry

needling and other courses not directly relevant to the study.

Year certificate courses
40.00% - 36.90%

35.50%
35.00%
30.00%
> 25.00%
) 19.10%
£ 20.00% 16.30%
8 15.00% 12.80%
(]
0. 10.00%
5%
5.00% .
0.00%
OMT 1 CPT1 SPT (n=7) Pain (n=18) Dry needling  Other
(n=52) (n=23) (n=50) (n=27)

Year courses

Figure 4.1: Respondents that completed one year certificate courses (N=141)
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The year courses that were done by most respondents were OMT1 and Dry needling with
36.9% (n=52) and 35.5% (n=50) respectively. In total 177 course choices were marked,
indicating that some respondents did two-or more- year certificate courses. Courses specified
under ‘other’ included woman’s health and neurology, as well as respondents indicating that

they completed the year’s course work but not the examination process.

Participation in Continuous Professional Development
It is compulsory for physiotherapists registered with the HPCSA to obtain 30 CPD points per
year. Figure 4.2 indicates the participation of the study population in CPD activities during the

last year.

CPD Active

= Yes = No

Figure 4.2: Respondents that were CPD active during the previous year (N=141)

Of the 141 respondents 98.6% (n=139) participated in CPD activities in one or more
physiotherapy fields during the previous year. Only 1.4% (n=2) did not comply with HPCSA

regulations.

The number of respondents who attended CPD activities during the last year according to the
different special interest areas are shown in figure 4.3.
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Figure 4.3: Respondents who attended CPD activities according to physiotherapy
special interest areas

Of the respondents who treated thoracotomy patients, 54.7% (n=76) completed activities in
OMT for the purposes of CPD. The other areas of special interest attracted similar
participation, percentages ranging from 29.5% to 36.7%. Two hundred and sixty one
responses were marked by the study population (N=141), indicating that several respondents
stayed active/current in more than one field. While 82.3% of respondents (n=116) indicated
that they treat patients during hospital stay (see table 4.1), only 36.7% (n=51) obtained CPD
points in the CPT area whereas 32.6% (n=46) indicated that they treat patients after hospital
discharge (see table 4.1) but 54.7% (n=76) obtained CPD points in the OMT field.

Special Interest Groups of the South African Society of Physiotherapy

The SASP has different special interest groups (SIGs) to which members can belong. These
correlate with the different areas of special interest in which physiotherapists can do their CPD
activities. Figure 4.4 shows the distribution of respondents (n=141) between those that belong
to a special interest group and those that do not.



37

SIG

= Yes = No

Figure 4.4: Respondents that belong to a special interest group (N=141)

In total 82.9% (n=117) of respondents indicated that they belonged to an SIG. These 117
respondents marked a total of 207 SIG memberships indicating that many of the 117
respondents belong to more than one SIG.

Figure 4.5 shows the breakdown of SIG memberships of study respondents.

SIG Memberships
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OMPTG (n=74) CPRG (n=50) SPT (n=24) Pain (n=27) Dry needling Other (n=24)
(n=8)

Percentage %

Special interest groups

Figure 4.5: Results of study respondents’ membership with special interest groups
(N=117)
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The majority of respondents indicated that they hold a current membership with the OMPTG
(63.2%). The second largest SIG representation in the study population was the CPRG with
42.7 percent of respondents being members. Even though the majority of physiotherapists
belonged to these two SIGs the ratio was skewed with the majority (63.2%; n=74) of
physiotherapists being active OMPTG members and only 32.9% (n=46) of physiotherapists
indicated that they treated open thoracotomy patients after hospital discharge (see table 4.1).

The remaining special interest groups were represented between 6.8% and 23.1%.

Employment Specifics
Respondents that treated patients after open thoracic surgery were asked to indicate what their

current employment entailed. The distribution of employment is depicted in figure 4.6.

Current employment

Academic | 2.1
Both Private and Public sector ._4

State employed / Public sector physiotherapist ll.s

Area of employment

0.0 20.0 40.0 60.0 80.0 100.0
Percentage %

Figure 4.6:  Current employment status of respondents (N=141)

The majority of the study population indicated that they work only in private practice (87.2%;

n=123), with a small percentage indicating that they serve both private and public (6.4%; n=9).

Figure 4.7 shows the division into work areas where the study population came in contact with

patients after they received open thoracic surgery.
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Figure 4.7: Work areas for physiotherapists treating patients after open thoracic
surgery (n=141)

In figure 4.7 above, 58.9% (n=83) of the study population indicated that they work in a “rooms
and hospital setting”, but only 14.9% (n=21) indicated that they treat patients who received
open thoracic surgery in both settings (see table 4.1). Respondents who indicated their current
work involved only rooms work (17.0%; n=24), correspond with the 17.7% (n=25) that indicated
that they only see patients, who received open thoracotomies, after hospital discharge (see
table 4.1). No question was posed to further differentiate between public and private sector
physiotherapists in this regard.

OBJECTIVES 2 AND 3: STUDY RESULTS RELATED TO PHYSIOTHERAPY
MANAGEMENT PROVIDED IN HOSPITAL

In this section the results, relating to the second and third research objectives, will be
discussed. Therefore the treatment modalities used to manage patients that received open
thoracic surgery during hospital stay, and the factors that influence the choice of these

modalities, will be presented.

Pre-Operative Physiotherapy Management of Open Thoracotomy Patients
Figure 4.8 indicates the percentage of respondents who routinely used specified evaluation
and treatment techniques during management of patients that have to undergo open thoracic

surgery.
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Figure 4.8: Procedures used routinely during pre-operative assessment and treatment (n=65)
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Of the twenty-four pre-operative evaluation and treatment options assessed in this study, the
procedures most often used to evaluate a patient pre-operatively were through face-to-face
contact (96.9%; n=63), review of x-rays (96.9%; n=63) and auscultation (92.3%; n=60). Pre-
operative treatment mainly consisted of face-to-face education (98.5%; n=64) and teaching of
supported coughing- and huffing techniques both with 92.3% (n=60) of respondents indicating
that they used these procedures on a routine basis. The lowest priorities pre-operatively seem
to be pulmonary function testing (21.5%; n=14), endurance capacity testing (15.4%; n=10) and
pulmonary exercise rehabilitation for LVRS patients (16.9%; n=11). Other education options
used as routine, range from 0% to 36.9%. When asked to indicate which proportion of patients
are seen pre-operatively, 37.5% (n=27) of respondents said they treat all patients pre-
operatively but the majority of 55.6% (n=40) indicated that only ‘some’ patients are seen -

determined by risk factors.

Table 4.4 shows the factors indicated to influence the choice of treatment techniques as
indicated in figure 4.8.

Table 4.4: Influence on choice of pre-operative management techniques
1
5
N O 2 3 4 Very
influence Neutral . .
influential
at all
n (%)

Personal experience 64 4(6.3) 0(0.0) 8(12.5) 18(28.1) 34(53.1)
Undergraduate education 64 4(6.3) 11(17.2) | 20(31.3) | 15(23.4) 14(21.9)
Literature recommendations 64 2(3.1) 12(18.8) | 18(28.1) | 22(34.4) 10(15.6)
Established practice protocol 65 2(3.1) 4(6.2) 9(13.8) 28(43.1) 22(33.8)
Limited Resource (e.g. lack of | g, | 51358y | 16(25.0) | 14(21.9) | 10(15.6) | 3(4.7)
equipment)
Financial considerations (e.g.
medical benefits) 65 | 21(32.3) | 16(24.6) | 14(21.5) 6(9.2) 8(12.3)
Limited staff numbers 65 | 32(49.2) | 16(24.6) | 11(16.9) 4(6.2) 2(3.1)
High or low caseload 63 | 23(36.5) | 19(30.2) | 13(20.6) 7(11.1) 1(1.6)

The number of participants that completed this section varied and therefore the n-value differs
for different choices. The two factors that were most influential in the choice of evaluation and
treatment techniques routinely used pre-operatively, were personal experience and established

practice protocol, 81.2% (n=52) and 76.9% (n=50) respectively. Undergraduate education and
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literature recommendations seemed to affect a marginal group in their choice with the majority

of respondents indicating a neutral effect (31.3%; n=20 and 28.1%; n=18 respectively).

Post-Operative Management of Patients after Open Thoracic Surgery during Hospital
Stay

One hundred and sixteen (116) respondents indicated that they treat patients after open
thoracic surgery during hospital stay, (see table 4.1). Of these, 76.7% (n=89) indicated that all
patients are treated post-operatively by a physiotherapist. Forty-seven respondents (55.3%)
said that they provide prophylactic interventions after assessment of the patient regardless of

the patient’s presentation.

Figure 4.9 shows the percentage of respondents who routinely used specific treatment

techniques to manage patients that received open thoracic surgery during hospital stay.
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Figure 4.9: Treatment interventions used routinely during post-operative treatment (n=85)
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The three treatment modalities used by most respondents to treat open thoracotomy surgery
patients, were: DBE (97.6%; n=83), coughing (95.3%; n=81) and early mobilisation (95.3%;
n=81). The chosen treatment techniques that were considered as contra-indications by the
respondents included: intermittent positive pressure breathing (IPPB), OMT joint mobilisations,

dry needling and electrotherapy.

Figure 4.10. indicates the percentage of respondents using different modalities of early

mobilisation.

Mobility interventions
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Figure 4.10: Mobility interventions used routinely during post-operative treatment
(n=85)

All early mobility interventions scored high (above 85%) on modalities used routinely during
post-operative treatment of patients who received an open thoracotomy. Stair climbing was

utilised the least, with only 85.9% (n=73) respondents indicating routine use.

Figure 4.11 shows the different education modalities used before the patients were discharged
from hospital.
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Figure 4.11: Discharge education used post operatively (n=85)

Education before discharge, was given through verbal face-to-face (home education/advice)
contact with the patient, by 95.3% (n=81) of respondents. A small number (31.8%; n=27) of
respondents made use of discharge booklets to communicate information during this phase.

Figure 4.12 indicates the percentage of respondents who changed their management

strategies if a patient presented with a persistent air leak.
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Figure 4.12: Percentage of study population that alters management interventions with

persistent air leaks (n=85)

Fifty-seven respondents (67.1%) indicated that they altered their management strategy when a

patient presented with a persistent air leak.

Figure 4.13 shows the number of respondents and the changes incorporated in their

management when treating the aforementioned patients.
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Figure 4.13: Altered management techniques for patients with persistent air leaks
(n=50)

Although 57 respondents indicated that they alter their treatment for patients with persistent air
leaks, only 50 participants responded to the question in the survey asking how they alter their
techniques. The change that most respondents introduced in their altered management
strategies, was to decrease positive expiratory pressure through omitting FET, positive
expiratory pressure (PEP) and IPPB from their treatment and decreasing coughing.

Table 4.5 shows the factors indicated to influence the choice of treatment techniques as
indicated in figure 4.13.
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Table 4.5: Influence on choice of post-operative management techniques (N=85)
1
N ianL’:le?nce 2 Net?tral 4 . Vsry .
at all influential
n (%)

Personal experience 85 4(4.7) 4(4.7) 8(9.4) 19(22.4) 50(58.8)
Undergraduate education 85 4(4.7) 8(9.4) 31(36.5) | 24(28.2) 18(21.2)
Literature recommendations 85 1(1.2) 9(10.6) | 24(28.2) | 36(42.4) 15(17.6)
Established practice protocol 85 0(0.0) 3(3.5) 18(21.2) | 32(37.6) 32(37.6)
'é;T:Lergeri‘;soume (€g. lack of |\ o5 | 5o05.0) | 27(31.8) | 2124.7) | 10(11.8) | 5(5.9)
r';'ngczf‘Len‘;‘;irt‘;derat'ons ©9-| g5 | 24282) | 2225.9) | 21(24.7) | 11(12.9) | 7(8.2)
Limited staff numbers 85 | 34(40.0) 23(27.1) | 14(16.5) 8(9.4) 6(7.1)
High or low caseload 85 | 33(38.8) 23(27.1) | 13(15.3) | 10(11.8) 6(7.1)

The factors that were most influential in the choice of treatment techniques, routinely used
post-operatively, were: personal experience (81.2%; n=69), established practice protocol
(75.2%; n= 64) and literature recommendations (60.0%; n=51.). Physical limitations did not
seem to be influential at all, where most respondents indicated no or neutral effect when
considering their treatment modalities. Although table 4.1 indicates that 95 respondents treat
patients only during hospital stay and 21 respondents treated patients during and after hospital
stay only 85 respondents completed the question pertaining to the reason for their

management choices.

Other data obtained which may be of interest to the reader, not directly related to the objective
of this study, rendered the following results: the majority of respondents indicated that they
treated elective pleural surgery (54.6%; n=77) and elective pulmonary resections (52.5%;
n=74) with traumatology sequelae third in line at 31.2% (n=44). More than 43% (n=61) of
respondents indicated that they treated patients that received open thoracic surgery in the
cardiothoracic intensive care unit (ICU). Sixty percent (60.0%; n=51) said that they
commenced treatment on the first post-operative day with 68.3% (n=56) treating the patients

twice a day.
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OBJECTIVES 2 AND 3: STUDY RESULTS RELATED TO PHYSIOTHERAPY
MANAGEMENT PROVIDED AFTER DISCHARGE FROM HOSPITAL

In this section the results relating to the second and third research objectives will be discussed,
namely the physiotherapy treatment modalities used to manage patients who received open
thoracic surgery after discharge from hospital, as well as the factors that influenced the

physiotherapists’ choice of these modalities.

Twenty-five respondents (17.7%) indicated that they treat patients that received open
thoracotomies only after discharge from hospital and 21 (14.9%) respondents indicated that

they see open thoracotomy patients during hospital stay and after discharge.

Figure 4.14 shows the percentage of respondents who routinely use specified treatment
techniques, to manage patients who received open thoracic surgery after hospital discharge,
as well as the modalities they deemed contra-indicated.
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Figure 4.14: Treatment interventions used routinely during post hospital discharge treatment (n=64)
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The treatment techniques routinely utilised to manage these patients after hospital discharge,
all scoring above 90% were: general exercises (93.8%; n=60), upper limb mobility exercises
(95.3%; n=61) and trunk mobility exercises (90.6%; n=58). Pain management was addressed
through OMT (60.9%; n=39), strapping (37.5%; n=24), soft tissue techniques (84.4%; n=54),
and electrotherapy (53.1%; n=34). The three modalities mostly indicated as contra-indicated
when evaluating post-hospital discharge management were: dry needling (9.4%; n=6),

resistance exercises (10.9%; n=7) and the use of IPPB (10.9%; n=7).

Table 4.6 indicates the reasons that influence the choice of treatment techniques after hospital
discharge as set out in figure 4.14.

Table 4.6: Factors that influence choice of treatment techniques post-hospital
discharge (N=64)

1 5

N inflll:lgnce 2 Net?tral ) . Very'

at all influential
n (%)

Personal experience 64 2(3.1) 12(18.8) | 26(40.6) | 13(20.3) 11(17.2)
Undergraduate education 64 5(7.8) 0(0.0) 12(18.8) | 17(26.6) 30(46.9)
Literature recommendations 64 0(0.0) 8(12.5) | 23(35.9) | 19(29.7) 14(21.9)
Established practice protocol 64 5(7.8) 7(10.9) | 19(29.7) | 19(29.7) 14(21.9)

;;mu::)emdesgsource (€g. lack of | g, | 180081) | 15(23.4) | 19029.7) | 9(141) | 347
Egg:‘cﬂeﬁgfﬁ‘fsi)derano”s 9| 64 | 1828.1) | 12(18.8) | 13(20.3) | 914.1) | 12(18.8)

Limited staff numbers 64 32(50.0) 15(23.4) | 9(14.1) 4(6.3) 4(6.3)

High or low caseload 64 28(43.8) 18(28.1) | 11(17.2) 3(4.7) 4(6.3)

To guide their choice in post-hospital discharge management techniques, respondents
n=30).
experience (37.5%; n=24), literature recommendations (51.6%; n=33) and established practice

indicated that undergraduate education was very influential (46.9%; Personal

protocol (51.6%; n=33) were also influential in selecting the treatment choices.

Other data obtained on post-hospital discharge treatment of patients who received open
thoracic surgery, which may be of interest to the reader, presented the following results:
referral of patients after hospital discharge for further management was equally distributed
between the doctor, the hospital managing physiotherapist and the patients themselves. Fifty

one percent of respondents (n=36) indicated that they see the patients during their first week
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after discharge, with 19.7 % (n=14) seeing the patient only more than six weeks after
discharge.

OBJECTIVE 4: THE POST-OPERATIVE THORACOTOMY COMPLICATIONS AFTER
DISCHARGE FROM HOSPITAL THAT ARE ADDRESSED FROM A PHYSIOTHERAPEUTIC
POINT OF VIEW

Figure 4.15 shows the reasons for referral of hospital patients to continue with physiotherapy

after being discharged.

Reasons for referral of patients at discharge

Reduced
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Pain(n=35)
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Decreased functional
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= Reduced cardiovascular endurance (n=33) = other (n=0)

Figure 4.15: Main reasons for referring patients for physiotherapy after hospital

discharge (n=66)

The main reasons for referring patients after hospital discharge to continue with physiotherapy
treatment were respiratory difficulties (74.2%; n=49) and decreased functional ability (69.7%;
n=46).

Complications Addressed during the First Six Weeks following Discharge
Figure 4.16 indicates the reasons for rendering physiotherapy to patients after open
thoracotomy procedure during the first six weeks after discharge from hospital.
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Main reasons for physiotherapy during first six weeks after
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Figure 4.16: Main reasons for physiotherapy during the first six weeks following
discharge (n=64)

The reasons for physiotherapy treatment during the first six weeks after discharge from

hospital in the majority of patients were for respiratory difficulties (64.0%; n=41) and pain
(57.8%; n=37).

Complications Addressed more than Six Weeks after Discharge

Figure 4.17 shows the reasons for continued physiotherapy more than six weeks after
discharge from hospital.
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Figure 4.17: Main reasons for physiotherapy more than six weeks after hospital
discharge (n=64)

The main reason for continued physiotherapy more than six weeks after discharge from
hospital was due to ‘pain’ (57.8%; n=37). ‘Decreased functional ability’ and ‘thoracic and

shoulder mobility’ were equally implicated by 51.5% (n=33) of respondents as reasons for
physiotherapy at such a late stage after surgery.

Chapter 5 will consist of a discussion of the data presented in chapter 4.
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CHAPTER 5

5.

5.1

5.2

521

DISCUSSION

INTRODUCTION
The purpose of this chapter is to discuss the results of this study and it will be done under the
following subheadings:

52 Profile of physiotherapists who treat patients after open thoracic surgery

5.3 Physiotherapy management provided to patients before and after open thoracotomy
surgery during hospital stay and factors influencing management choices

5.4 Physiotherapy management provided to patients after open thoracotomy surgery after
discharge from hospital and factors influencing management choices

5.5 Post-operative complications addressed from a physiotherapeutic perspective

THE PROFILE OF PHYSIOTHERAPISTS WHO TREAT PATIENTS AFTER OPEN
THORACIC SURGERY

Significant information could not be found in the two similar studies done in Australia and the
UK by Reeve et al (2007) and Agostini et al (2013), to be able to compare the profile of
physiotherapists that treat patients after open thoracotomy with findings from the current study.
The studies done in Australia by Reeve et al (2007) and the UK by Agostini et al (2013)
distributed a limited amount of questionnaires only to the senior therapists in identified
cardiothoracic units throughout these countries. This current study was however open to
physiotherapists of all professional levels and focused on the management of open
thoracotomies done in any unit (e.g. cardiothoracic and spinal) of the heath-care system in
Gauteng. Therefore the current study provides a better indication of the profile of all levels of

physiotherapists involved in treating patients after open thoracotomies.

Age

The youngest respondent to the study was 23 years old and the oldest was 69. The mean age
of respondents was calculated as 35.9 years (+11.1). According to the South-African
government services the retirement age for woman remained at 60 years of age for 2013 and
2014 (Trading economics, December 2014). Although the ‘normal’ retirement age is

considered by most to be between 60 and 65, the Basic Conditions of Employment Act does
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not prescribe an age at which employees must retire and it is up to the employer to prescribe
the retirement age for its employees (Finweek, 2013). In public sectors and bigger institutions
the prescribed retirement age is between 63 and 65 but in smaller private sector businesses,
employees are often allowed to continue their duties, as long as they are not a danger to
patients and can cope with the mental and physical demands of the job/profession (Finweek,
2013).

Gender

The Australian study by Reeve et al (2007), as well as the UK study by Agostini et al (2013),
did not include discussion of gender distribution. The gender distribution for this study revealed
that 96% (n=135) of the respondents were female. This is in line with the fact that more female
physiotherapists are qualified and registered with the SASP. Career choices are often divided
along gender lines according to Ohman et al (2001) and, except for medicine, health
professions seem to be favoured by females. Ohman et al (2001) also reported that 75% of
physiotherapists in Sweden were female.

Qualifications and Continuous Professional Development

The mean number of years of being qualified by the study population was 13.49 (x11.1). A
Bachelor degree was the highest qualification obtained by 80% (n=113) of respondents. Only
13% (n=19) of respondents had post-graduate qualifications. Possible explanations for the lack
of further qualifications based on empirical research by the researcher, include the fact that a
higher qualification does not necessarily warrant a higher salary in private practice, as most
physiotherapists seem to do the same duties, and remuneration is usually not based on
experience, seniority or qualifications. Furthermore only a small percentage of people are
willing to make the sacrifice to complete a costly and time-consuming activity where the
maximum possible advantage in private practice might only be for personal growth. As the
studies by Reeve et al (2007) and Agostini et al (2013) only distributed questionnaires to the
senior physiotherapist of each identified cardiothoracic unit, as indicated before, results could

not be compared as more information about qualifications wasn’t supplied.

Physiotherapists have the possibility of completing one year certificate courses presented by
the SIGs of the SASP. There are currently several year courses being presented on a bi-
annual basis, which include OMT1, CPT1 and Pain. These courses are not recognised by
SAQA due to the fact that they are not presented by registered education institutions. They are

however all one year certificate courses, consisting of 120 hours of training and a final



57

examination run by the South African Society of Physiotherapy (SASP). These courses render
an excellent way of continuous professional development (CPD) (to comply with the HPCSA'’s
compulsory CPD points system). Of the 141 respondents 36.9% (n=52) completed the OMT1
course. One of the reasons for the high percentage of respondents that completed OMT1
might be the fact that it is the longest running year course, being presented since the
seventies. Over the years more participants were able to complete OMT, when compared to
the CPT1 course (16.3%; n=23) that has only been presented since 2009. Dry needling also
had a high participation rate of 35.5% (n=50). This might be due to the fact that it allows
respondents to complete different modules over any period of time and the examination is not
mandatory. The fact that no less than 177 of these year courses were completed by the 141

respondents, indicated a willingness to continue with their professional development.

After qualifying as a physiotherapist it is compulsory to obtain 30 CPD points per year as per
the governing body’s (HPCSA) requirements (Health Professions Council of South Africa,
2013). The majority of respondents (98%; n=139) indicated that they participated in some form
of CPD activity during the previous year. OMT was the special interest of choice out of five
choices with 54.7% (n=76) of respondents completing CPD activity in this field. Continuous
professional development points can be obtained in any field of interest but it is advisable to
stay up to date with current concepts in the field of physiotherapy practice that one is involved
in. Considering that 82.3% (n=116) of respondents indicated that they treat patients after open
thoracotomy procedures during hospital stay, one would expect the CPD activities to be done
in the CPT special interest field. However, only 36.7% (n=51) of respondents obtained CPD
points in the CPT field. Similarly, only 32.6% (n=46) of respondents indicated that they treat
open thoracotomy patients after hospital discharge, but 54.7% (n=76) obtained CPD in the

OMT field of interest. Reasons for this skewed representation might include the following:
Physiotherapists are trained at an undergraduate level in cardiopulmonary and manual therapy
field and are competent to work in both fields, independent of their post graduate CPD

activities;

Although it is mandatory to obtain CPD points, it is not mandatory to obtain points in the

current field of practice;

Courses in some fields of interest are presented more regularly, and
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The relatively high cost of courses is possibly another reason why physiotherapists attend CPD

accredited courses only in one special interest field per year.

Regardless of all the hurdles mentioned above, the 141 respondents registered 261
responses, indicating that several physiotherapists do indeed stay active with professional

development in more than one field.

Registered members of the SASP, have the opportunity to belong to SIGs. A total of 117
(82.9%) respondents belonged to one or more SIG. As stated in chapter 4 these SIGs
correlate with the different areas of special interest available to physiotherapists. There are
currently 14 SIGs within the SASP. Special interest groups allow members to stay up to date
with changes in a specific field. Some SIGs have free access to academic journals to allow
members the opportunity to be informed about the most recent advances in research. Special
interest groups also organise relevant courses which their members can attend, usually at
reduced prices. These SIGs often develop into the main contact of physiotherapists with the
Physiotherapy Society. The reason for not belonging to an SIG could be linked to the cost
involved, especially for younger physiotherapists with very current up to date undergraduate
training. When analysing the SIG membership, 63.2% (n=74) belonged to the OMPTG, 42.7%
(n=50) to the CPRG and 23.1% (n=27) to the Pain group. Although one would expect
physiotherapists to belong to an SIG relevant to their field of practice, it is totally up to the
members to decide to which group/s they prefer to belong. The ratio of the number of members
belonging to the OMPTG and CPRG, when compared to the areas of treating patients after
open thoracic surgery, was inversed. However, in order to be able to assess if physiotherapists
belong to SIGs in relation to their field of work, one would need to know what ratio of patients

are treated per day in the area of interest.

In summary for this section the majority of physiotherapists who treat thoracotomy patients
were females between the ages of 23 to 69 with a Bachelor degree being the highest
gualification for 80%. Respondents seem serious about continuous professional development
with 98% completing CPD activities in the previous year and 82.9% keeping up to date via
SIGs.

Section 5.3 will discuss the findings of the study related to the physiotherapy management of

patients during hospital stay.
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PHYSIOTHERAPY MANAGEMENT PROVIDED TO PATIENTS BEFORE AND AFTER
OPEN THORACOTOMY SURGERY DURING HOSPITAL STAY AND FACTORS
INFLUENCING MANAGEMENT CHOICES

Although there were 141 participants to the current study, participants were diverted to
different sections in the questionnaire, pertaining to the management rendered to these
patients. Participants could also choose not to answer a question. As a result of this the

response rate to specific questions fluctuates.

Pre-Operative Physiotherapy Management

Of the 72 respondents, 27 (37.5%) reported that all patients were seen pre-operatively.
However, the majority (n=40), indicated that only some patients were seen pre-operatively and
that this was determined after assessing risk factors. Only 6.9% (n=>5) reported that no patients
were seen pre-operatively. The results are in line with results reported by Reeve et al (2007)
where 34.8% of physiotherapists assessed all patients pre-operatively and 41.3% had only had
contact with some patients, also determined by risk assessment. The study by Reeve et al
(2007) did however report a higher percentage (23.9%) of physiotherapists who did not treat
any patients pre-operatively with reasons supplied by participants as lack of time, insufficient
supportive evidence of effectiveness and the fact that information was supplied by other
means. Unfortunately the five respondents who indicated that they never treat patients pre-
operatively, did not provide a reason for this— thus the reasons remain unknown. Reasons
could however include the above-mentioned three reasons, but could also be because in a
South-African setting a high percentage of patients receive emergency open thoracotomy
incisions after trauma (Clarke et al, 2011). However, even in the event of elective open thoracic
surgery, another reason could be due to several medical aids not granting permission for
admission on the day before surgery. As surgery is most commonly scheduled for early
mornings, it leaves insufficient time for a pre-operative evaluation or treatment. Furthermore,
patients might already have received their pre-medication rendering the patient incapable of

receiving information on the day of surgery.

Of the 65 respondents who indicated the techniques they use when they see patients pre-
operatively, the three evaluation techniques used most regularly were face to face contact with
the patient (96.9%; n=63), review of x-rays (96.9%; n=63) and chest auscultation (92.3%;
n=60). Agostini et al (2013) also reported a high percentage (77%) of face to face evaluation

with patients pre-operatively, but information about other evaluation techniques was not
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supplied in their article. The current study is therefore important, as it provides more in-depth
information regarding evaluation techniques used by physiotherapists when assessing patients
in order to determine risks and eligibility for pre-operative treatment, before open thoracic

surgery.

Pre-operative treatment techniques that scored highest in this study were face to face
education (98.5%; n=64), teaching supported coughing (92.3%; n=60), huffing (92.3%; n=60)
and ACBT (69.2%; n=45). This is in line with results from Agostini et al (2013) reporting that
the techniques most commonly used pre-operatively were DBE (70%), huffing and coughing
(89%) and teaching of ACBT (63%). Reasons these might be most routinely used, could be the
relative ease with which they can be taught, the fact that they can be taught in limited time, as

well as low cost involved, due to the fact that no equipment is needed.

Thoracotomy patients fall in the high risk surgery group (Owen et al, 2013; Mans, Reeve and
Elkins, 2014) with the presence of PPCs in up to 59% of these patients (Agostini et al, 2009;
Reid et al, 2010, Owen et al, 2013). Reid et al (2009) reported that the most common PPCs
seen in this patient population include atelectasis, consolidation and poor cough effort due to
pain leading to secretion retention. Although evidence for the effectiveness for pre-operative
physiotherapy interventions for thoracotomy patients has not yet been established it was found
to drastically reduce PPCs in other high risk surgery groups (Hulzebos et al, 2006; Dronkers et
al, 2008),. The finding in this study thus shows that respondents are using relevant techniques

that might minimise PPCs.

A meta-analysis by Mans et al (2014) concluded that pre-operative inspiratory muscle training
(IMT) was effective in reducing post-operative complications, leading to an increase in early
post-operative lung function. However, only 40% (n=26) of respondents in this study indicated
the routine pre-operative use of this technique. Reeve et al (2007) also reported minimal usage
of pre-operative inspiratory muscle training with only one respondent using this intervention
routinely. The possible reasons for the poor utilisation of this technique could be the effort, time
and cost associated with implementation, as well as the possible lack of knowledge of
respondents regarding the effectiveness of IMT in reducing PPCs in thoracotomy patients
(Mans et al, 2014).

Even though a study by Reid et al (2010) suggested that pre-operative education was not

sufficient to prevent post-operative complications except when paired with active pre-operative
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rehabilitation, the latter was only utilised by 36.9% (n=24) of respondents supplying pre-
operative care in this study. This was indeed higher than the study conducted by Reeve et al
(2007) (23.9%) but in line with results reported by Agostini et al (2013) (45%). It is possible that
this evidence only became known during the 2010 study by Reid et al (2010) and might be the
influence behind the different results in the later studies. Even though active pre-operative
rehabilitation is used by a larger group of physiotherapists in these later studies by Reid et al
(2010) and Agostini et al (2013), it is still not utilised to its full potential. This might be due to
the limited pre-operative time frame in which it can be implemented, as well as the cost
involved. This is especially relevant in a developing country with limited national health care
where it was reported in 2011 that 84% of South-Africans did not have medical aid cover
(B.H.F. Southern Africa, 2011).

The factors identified in this study that affected physiotherapists when choosing which
techniques to use to manage patients pre-operatively, were personal experience (81.2%;
n=52) and established protocols (76.9%; n=50). This was also the case in the Reeve et al
(2007) and Agostini et al's (2013) study where personal experience was indicated as the
primary influence when choosing pre-operative management techniques. This trend, to base
management on experience and established protocols, might be due to the limited available
evidence to support pre-operative management. A combination of the above mentioned
factors, place a tremendous responsibility on practice owners and educators to stay informed
about new developments, even though they may be limited, in order to ensure that established

protocols are in line with the latest evidence.

Post-Operative Physiotherapy Management

One hundred and sixteen respondents indicated that they treat patients who have received
open thoracotomy incisions after surgery but while still in hospital. Of these only 76.7% (n=89)
indicated that they see all patients post-operatively in hospital. Forty-seven (55.3%)
respondents said that they provide prophylactic treatment regardless of the patients’
presentation. These results are lower than Agostini et al's (2013) study which reported that
97% of physiotherapists provided routine assessment for patients’ on post-operative day one,
with 81% continuing prophylactic treatment regardless of patient presentation. The results from
this study are however closer in line with a study conducted at an earlier stage by Reeve et al
(2007) which pointed out that 63% of respondents continued to treat patients prophylactically,
irrespective of assessment findings. There is not an abundance of evidence available to guide

physiotherapists regarding post-operative care after thoracotomies. Evidence from a cross-



62

sectional study by Varela et al (2006) suggested that post-operative physiotherapy appears to
have no influence on the incidence of pneumonia and overall morbidity. Perhaps
physiotherapists prefer to err on the side of caution, thus leading to a high percentage of

prophylactic treatments without evidence to back it up.

The treatment modalities which scored high under routine use during post-operative
management included DBE (97.6%; n=83), coughing (95.3%; n=81) and ACBT (82.4%; n=70).
This is comparable to Agostini et al (2013) where DBE, coughing and ACBT scored 90%, 97%
and 71% respectively. Reeve et al (2007) also indicated DBE and coughing as the two top
choices for post-operative management. Results in the Reeve et al (2007) and Agostini et al
(2013) studies also showed similar high values in utilising FET (76% and 84% respectively)
with the current study only reaching a value of 63.5% (n=54). Similar reasons could apply, for
both post-operative and pre-operative choices with easy, time efficient and cost-effective
techniques ranking highest.

After thoracic surgery patients present with similar decrease in FRC and VC like patients
undergoing other types of major surgery, for example abdominal or cardiac surgery (Reeve,
2008). Due to the fact that patients in major surgery groups present with similar complications
(Owen et al, 2013: Mans et al, 2014) it would be safe to assume that, even though evidence in
thoracic surgery is limited, the evidence in other major surgery groups regarding effectiveness
of post-operative techniques, could be considered relevant until other evidence emerges. It
was recommended by Reeve (2008) and Denehy (2008) that both pre- and postoperative
physiotherapy interventions should continue, until more high quality evidence to guide
management becomes available. The techniques chosen by participants in this study are
therefore in line with this recommendation, as well as standard physiotherapy care, to prevent

and manage PPCs.

Incentive spirometry was shown to lead to faster post-operative recovery of lung function
(Weiner et al, 1997), however, conflicting evidence remain for the effectiveness in preventing
PPCs (Gosselink et al, 2000; Varela et al, 2006). Regardless of this evidence IS was widely
chosen as a routine intervention in this study scoring 81.2% (n=69). This is much higher than
the Reeve et al (2007) and Agostini et al (2013) studies (32.6% and 35% respectively). The
reason for high utility of IS in this study could be that the patient can continue, without the
physiotherapist being present, making it cost and time effective in a country where healthcare
to all is limited (B.H.F. Southern Africa, 2011).
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Treatment modalities utilised during post-operative management seem to vary considerably in
this study, which was the same conclusion drawn in both the Reeve et al (2007) and Agostini
et al (2013) studies. These variable results could be due to therapists maintaining personal
preference and experience, regardless of literature. Although it was not a factor assessed with
the questionnaire, a further reason could also be surgeons’ preference of management. South-
African physiotherapists do not have first line practitioner status in hospitals, as they do when
functioning in an out-patient setting. They are therefore obliged to adhere to the primary care

specialist’s instructions (South African Society of Physiotherapy, 2014).

More than 95% of respondents used early mobilisation routinely as part of their post-operative
management plan. There is a growing body of evidence to support the use of early mobility
interventions and their effectiveness in combatting the development of PPCs (Pasquina et al,
2003; Mackay et al, 2005; Das-Neves-Pereira, 2009). It is therefore a positive finding that
respondents in the current study utilised early mobilistation, as it demonstrates that an
evidence-based practice is implemented.

In the current study, sitting out of bed was utilised by 100% of respondents on a routine basis,
where only 34.8% of physiotherapists used this as routine in the Reeve et al (2007) study. This
might be in line with Varela’s (2010) editorial comment which suggested that in some
countries, health care personal are abundant and nursing staff routinely attend to the
mobilisation of patients. In developing countries like South Africa, staff numbers are limited
with a higher patient load per staff member, and patient mobility often becomes the sole
responsibility of the physiotherapist (Varela, 2010). Due to the fact that physiotherapists fulfil
this role routinely in South-Africa, it is possible that other staff members might refrain from
assisting patients, ‘as it is someone else’s job’. Furthermore mobilising patients does place a
burden on the nursing staff, as patients must be observed to prevent possible falls, and this
also deters some from mobilising patients. Physiotherapists therefore often provide the only
active mobilisation periods in a 24 hour day, as patients are not allowed to mobilise
independently in ICU. What was interesting to notice was that, even though rigorous exercise
is deemed safe in this population (Varela et al 2006; Agostini et al, 2013), stair climbing was
used the least (85.9%) of the mobilisation options. This might be due to patients being

discharged soon after having reached a level of safety to ambulate outside of ICU.
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Upper limb mobility exercises were routinely used in post-operative management by 91.8%
(n=78) of respondents in this study. The findings of the current results regarding the use of
upper limb mobility exercises were important, considering that Reeve et al (2010) indicated
significant reductions in total pain scores of patients at discharge, when including active
shoulder exercises during management of patients after open thoracotomy surgery. Shoulder
exercises were also commonly used in the Reeve et al (2007) and Agostini et al (2013) studies

indicating the wide spread belief among physiotherapists that these are beneficial.

Fifty seven respondents indicated (67.1%) that they altered their management in patients with
persistent air leaks. An air leak is a continuous bubbling of the underwater drain and usually
indicates a lung laceration, or bronchopleural fistula with a sinus tract, or an opening between
the lung and the pleural space, leading to the constant escape of air (Sarkar et al, 2010). The
change most commonly incorporated in the treatment plan by those respondents supplying
information on said adjustments, was the exclusion of positive expiratory pressure techniques.
These techniques included FET, PEP, IPPB and coughing. Other maodifications included
decreased and increased mobilisation. When comparing these results with results from Reeve
et al (2007) it is encouraging to see that knowledge has improved since then, as only 17.4% of
respondents in the Australian study by Reeve et al (2007) indicated positive pressure devices
as being contra-indicated with persistent air leaks. Positive pressure devices are contra-
indicated in persistent air leaks because the negative pleural space needs to be re-established,
but if there is a connection between the lung and the pleural space, positive (expiratory)
pressure will inflate the lung, pushing more air into the pleural space leading to positive pleural

pressure (Medscape, December 2013).

Although OMT joint mobilisation, dry needling and electrotherapy ranked as the highest
considered contra-indicated modalities, a similarly high percentage of physiotherapists used
these techniques routinely during post-operative management. This conflicting finding indicates
the lack of evidence-based knowledge under physiotherapists treating thoracotomy patients in
regard to contra-indicated techniques, especially those not associated with respiratory care.
This is of interest to the researcher, as most of the interventions used by physiotherapists post-
operatively (during hospital stay) seem to focus on chest expansion and interventions to
prevent PPCs. Limited interventions are focused on the pain management of these patients
even though open thoracic surgery is considered one of the most painful surgical interventions
(Bethencourt and Holmes, 1988, Khan et al, 2000). This inclination might be due to the high

focus placed on pharmacological pain control during this stage, resulting in no consideration
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given to alternative and supplementary/auxiliary pain management strategies available. This is
regardless of a high percentage of patients’ pain not being controlled by the norm of analgesics
only (Doan et al, 2014). Joshi et al (2014) also stated that effective management of acute
postoperative pain lead to a reduction in the prevalence of PTPS. A systematic review and
meta-analysis done by Sbruzzi et al (2012) delivered results that TENS in thoracotomy
patients, together with analgesia, lead to significantly better pain control than placebo TENS
and analgesia, although it had no effects on pulmonary function. Fiorelli et al (2012) however
found that when comparing a ‘TENS and analgesia group’ with an ‘analgesia only’ control
group, the TENS group had faster recovery of both FEV1 and FVC. Improved management of
pain results in better respiratory mechanics which in turn leads to a decrease in PPCs (Doan et
al, 2014; Mans, Reeve and Elkins, 2014). It is evident from the low use of TENS (12.9%; n=11)
in the current study, that only a small number of physiotherapists are aware of its benefits to
their patients, or willing to spend the time and cost associated with the use of TENS. Hirayama
et al (2003) also postulated that combining manual therapy with analgesics will lead to better
postoperative pain contro,l but again, this knowledge does not reflect in the choices of
techniques to manage the patient during this phase. It is therefore imperative that
physiotherapists need to be educated as they can play a more active role in managing pain

and preventing complications.

In the current study, respondents’ personal experience (81.2%; n=69) and established practice
protocols (75.2%; n=64) were the most influential factors when choosing post-operative
management techniques, while the patients were still in hospital. Similar factors were identified
by Agostini et al (2013) with established protocol ranking highest when considering

management choices.

A summary of findings for this phase include treatment to improve ventilation and lung function
(to prevent PPCs with early mobilisation and respiratory techniques like DBE and ACBT) is in
line with standard care and current literature recommendations. Additionally, management of
shoulder mobility is in line with literature recommendations. However, pain management
strategies are lacking, and education in this regard is indicated for physiotherapists managing

patients during their hospital stay.

Section 5.4 will discuss the findings of the study related to physiotherapy management of

patients following discharge from hospital.
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PHYSIOTHERAPY MANAGEMENT PROVIDED TO PATIENTS AFTER OPEN
THORACOTOMY SURGERY AFTER DISCHARGE FROM HOSPITAL AND FACTORS
INFLUENCING MANAGEMENT CHOICES

Of the 141 respondents in this study only 32.6% (n=46) indicated that they treat patients that
had received open thoracotomy surgery after they were discharged from hospital. Twenty five
respondents (17.7%) indicated that they only manage this population of patients after their
discharge from hospital. Furthermore, only 29.7% (19/64) of physiotherapists who treat
patients in hospital refer patients to an outpatient setting. The remainder (70.3%; n=45) of
patients seen on an outpatient level are either referred by their doctor or self-referred. These
results are similar to those reported by Agostini et al (2013) where post-op pulmonary
rehabilitation and post-thoracotomy pain management were only rendered in 3%-26% of
cases. Reeve et al (2007) reported that only 13% of physiotherapists are involved in post-
thoracotomy pain management after patients’ hospital discharge. This is of concern but also
unusual that physiotherapist are so rarely involved at this stage of pain management, as
physiotherapy is seen as one of the conservative and alternative pain management options in
a myriad other scenarios. Although Doan et al (2014) reported that physiotherapy forms part of
the multimodal management of PTPS it does not seem to be frequently the case in either of
the three studies named supra.

Open thoracotomy patients are associated with a high percentage of long term post-
thoracotomy pain and analgesic use according to Khan et al (2000). Several other authors
have supported this finding with percentages ranging from 50%-70% of patients suffering from
long term pain (Yarnitsky et al. 2008; Guastella et al, 2011). Although there seems to be a
group that is of the opinion that these patients suffer only from neuropathic pain and that
physiotherapy might be of limited or no value (Maguire et al, 2006; Hopkins et al, 2012;
Klemensky et al, 2012), Guastella et al (2011) found that only 29% of the post-thoracotomy
pain population could be diagnosed with neuropathic pain. This leaves the question as to why
such a relatively small number of physiotherapists are involved in assessing and treating
patients with post-thoracotomy pain. A huge gap exists in the physiotherapy management of

post thoracotomy pain in these patients after discharge.

There are a few, albeit small, studies available to support the effectiveness of post-discharge
pulmonary rehabilitation (Spruit et al, 2006; Cesario et al, 2007) but there seems to be

insufficient literature relating to post-discharge pain management by physiotherapists. When
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evaluating the modalities used by the small number of physiotherapists that are involved in the
management of these patients after discharge, the group of_modalities most often utilised were
respiratory and exercise therapy interventions (see figure 4.14). Although to a lesser extent,
pain management was addressed through OMT (60.9%; n=39), strapping (37.5%; n=24), soft
tissue techniques (84.4%; n=54), dry needling (21.9%; n=14) and electrotherapy (53.1%;
n=34). This is in line with results by Reeve et al (2007) who reported that service provision for
pain management was infrequent but consisted of scar tissue mobilisation and TENS.

Management choices for thoracotomy patients after discharge were guided by undergraduate
education (46.9%; n=30) for most participants. Literature recommendations (21.9%; n=14) and
established practice protocol (21.9%; n=14) were the next highest scorers. Respondents were
not asked to identify any literature, as was the case in the Reeve et al (2007) and Agostini et al
(2013) studies. The studies by Reeve et al (2007) and Agostini et al (2013) do not state the
factors that influenced respondents’ choice of treatment modality in their studies in this

category, to allow comparison.

The results from the current study seem to mirror those of Reeve et al (2007) and Agostini et al
(2013) in that little or no consideration is given to management of these patients after
discharge- leaving them vulnerable to developing functional disabilities and chronic pain.
Education and more research is needed in this area.

Section 5.5 will discuss the findings of the study regarding the post-operative complications

addressed by physiotherapists.

POST-OPERATIVE COMPLICATIONS ADDRESSED FROM A PHYSIOTHERAPEUTIC
PERSPECTIVE

The 66 respondents who referred patients for physiotherapy immediately after hospital
discharge, indicated that the two main reasons were respiratory difficulties (74.2%; n=49) and
decreased functional ability (69.7%; n=46). This was also confirmed by the replies to the
guestionnaire, in that out-patient physiotherapists rendering treatment to this patient population
indicated that they routinely utilise respiratory and exercise therapy modalities after discharge

(see figure 4.14).

Respondents who treat thoracotomy patients after discharge from hospital (n=64) indicated

that during the first six weeks directly after discharge from hospital the main reasons for
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patients to receive physiotherapy, were for respiratory difficulties (64%; n=40), pain (57.8%;
n=37) and decreased functional ability (48.4%; n=31). Even though pain was the second
highest reason for physiotherapy treatment during this stage, it was not one of the most
common reasons for referral by the physiotherapist who managed the patient while in hospital
as stated in the previous paragraph. This might indicate that hospital physiotherapists do not
give thought to, or have limited knowledge of the possibility that physiotherapy might be of
value in pain reduction in line with the study done by Hirayama et al (2003) suggesting that
manual therapy has the potential to assist in longer standing reduction in post-thoracotomy
pain, especially if used concomitantly with analgesics. It would have been of great value to
have had the patients’ insight into what problem they perceived to be their primary concern at

this stage.

According to Owen et al (2013) the incidence of PPCs after open thoracotomy surgery is 59%
and even higher for immunocompromised patients. This is very relevant in the South-African
population with the high incidence of HIV, TB and poor nutrition (World Health Organization
Global Tuberculosis Report, 2013). The high percentage of patients who receive treatment
during the first six weeks post-operatively for respiratory difficulties and decreased functional
ability, is therefore considered to be in line with the expectation that residual effects of surgery
or PPCs might still be present (Mans, Reeve and Elkins, 2014).

According to Yarnitsky et al (2008) the most common long term post-operative complaint is
pain, with an incidence of 58% of patients reporting PTPS. Furthermore, Khan et al (2000)
reported that up to 50% of patients still need analgesics at one year follow-up. The result of
this study showed that the reason physiotherapists treat patients more than six weeks after
discharge from hospital, is indeed pain (57.8%; n=37). Respiratory difficulties seem to have
subsided in incidence (26.6%; n=17) at this stage, and might be linked to an improvement in

the activity level of patients.

Reeve et al (2010) reported that all patients have returned to their pre-operative levels of
shoulder mobility at three month follow-up, regardless of whether or not they received a
supervised shoulder exercise program. The results in the current study however show an
upsurge in the percentage of treatments rendered due to decreased shoulder mobility, with
37.5% (n=24) incidence before six weeks post discharge, and 51.5% (n=33) incidence after six
weeks. This could possibly be due to protective posture maintained by the patients, leading to

decreased shoulder mobility over time. It could also possibly be due to the poor referral rate by
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physiotherapists at the time of discharge, coinciding with the long post-operative period when
the patient becomes concerned that recovery is slow or not optimal - at this stage being
referred by either their doctor or themselves for treatment. It is therefore vital that patients
receive adequate education and information while still in hospital but also referral to be

checked postoperative after a period of time by an out-patient physiotherapist.

Considering all of the above, it seems that physiotherapists are indeed active in treating all the
possible post-operative complications in open thoracotomy patients. The researcher is still
concerned about the high incidence of chronic pain in this patient population, and the relative
small number of patients receiving early physiotherapy interventions for this complication.
Education regarding the comprehensive role of physiotherapy in the patient that received open

thoracic surgery, is of utmost importance.

Chapter 6 will contain the limitations, conclusions and point out the recommendations for future
research and clinical practice.
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CHAPTER 6

6.

6.1

CONCLUSION, LIMITATIONS AND RECOMMENDATIONS

CONCLUSION

The aim of this study was to establish which physiotherapy treatment modalities and
techniques are used in the management of open-thoracotomy patients in Gauteng, South
Africa.

The majority of physiotherapists who treated patients who had received an open thoracotomy
were females between the ages of 23 and 69 with a Bachelor's degree. Only 13.4% of
respondents had higher qualifications. More than 98% of respondents were active with their
personal professional development during the year before participating in the current study.
Dry needling and OMT were the special interest fields of choice for CPD. The special interest
groups that represented the majority of participants were OMPTG and CPRG. Employment

specifics revealed that 87.2% worked in private practice.

Pre-operative physiotherapy management for open thoracotomy patients was instituted by
93.1% of participants. However, 55.6% treated patients only after assessing their risk profile
and determining necessity. Management during this phase most commonly consisted of
information and respiratory techniques like coughing, huffing and ACBT. This is similar to
findings in studies in Australia (Reeve et al, 2007) and the UK (Agostini et al, 2013) and in line
with current standard or accepted practice (Denehy, 2008; Arbane et al, 2011; Agostini et al,
2009). Inspiratory muscle training was not utilised to its full potential, even though its
effectiveness was reported in decreasing the incidence of PPCs (Mans et al, 2014). The
respondents who indicated that they never instituted pre-operative management, did not

supply reasons.

Prophylactic post-operative management was high and in accordance with studies from Reeve
et al (2007) and Agostini et al (2013). Even though evidence of effectiveness of specific
techniques is sparse, this approach is in alignment with the standard care as described in
international studies (Reeve et al, 2007; Agostini et al, 2013) and also with surgeons’
preference of routine provision, and their belief that it is of value to their clients. The main
reason for supplying physiotherapy in this patient population is to prevent or decrease the

incidence of PPCs or to manage recovery if complications are present. The modalities used
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most commonly were respiratory techniques like DBE, coughing, ACBT and IS, as well as
early mobilisation to address pulmonary problems. Exercise interventions were used to
manage shoulder and thoracic cage mobility, which is in line with evidence based practice
(Reeve et al, 2010). A limited number of modalities focused on treating pain, with this part of

patient management seemingly left to be controlled by analgesics.

Post-hospital discharge physiotherapy management was sparse and uncommon. Management
that was instituted during the first six weeks following discharge, focused on respiratory
difficulties. The focus of physiotherapy more than six weeks after being discharged from

hospital, changed to treating pain.

Even with the difference in patient profile in South-Africa (e.g. more trauma and TB patients)
when compared to Australia and the UK, the management rendered to these patients seem to

be very similar in all three countries.

Decision making in management choices during all phases of contact with patients after open
thoracotomies, were mainly influenced by personal experience and established practice
protocol. Although physiotherapists seem to be active in treating most postoperative
complications, the focus remains on pulmonary complications. A more active role in the
management of patients’ pain should be advocated, as a decrease in pain leads to better
respiratory mechanics resulting in a reduction of not only PPCs but also the incidence of
PTPS/CPTP as indicated by Joshi et al (2014).

Clinical decisions that were made by participants in the current study, were based on the
limited available evidence. In this regard, it is suggested that, until conclusive data becomes
available it is possible that different inferences can be drawn based on available evidence.
Available evidence, even though limited, currently used to guide physiotherapist should

therefore be combined into clinical guidelines.

LIMITATIONS OF THE STUDY

Information gained from this study is limited to physiotherapists registered with the SASP in
Gauteng. Only 23.3% (n=323) of the 1389 members registered with the SASP in Gauteng
responded and only 10.2% (n=141) were liable to be included in the study. The results
therefore only give an initial glimpse on current practice in South Africa. The majority of liable

(n=141) respondents (93.6%; n=132) indicated that they work in private practice and therefore
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information regarding management in the public sector might differ. Although there seem to be
several resemblances between results from this study compared to the study by Reeve et al
(2007) in Australia and New Zealand, as well as the study of Agostini et al (2013) done in the
United Kingdom, caution should be applied when generalising results to the broader
physiotherapy population in South-Africa. As physiotherapists in South-Africa do not have first
line practitioner status in hospitals, they are obliged to adhere to the primary care specialist’s
instructions (South African Society of Physiotherapy 2014). Doctors’ regimes and preferences
could differ from province to province, as well as from private to public sector, and thus
influence the management of open thoracotomy patients. The trend to base managements on
personal experience and established practice protocol seems to be a theme in pre- and post-

operative management.

In hindsight more information about the reason/s why not all patients are seen post-operatively,
as well as the possible assessment process, would have given valuable insight into the post-
operative management of patients while still in hospital. A clearer South African picture might
have emerged if respondents had been asked to differentiate between techniques used after
elective thoracotomy vs emergency thoracotomy. More in-depth questioning why certain
techniques are preferred might have revealed that more physiotherapists than estimated in this
study might, indeed be involved in early interventions to prevent PTPS.

The researcher is fully aware of the fact that not all respondents might have responded
truthfully and indeed might have marked answers that they suspect might be ‘the correct’

answers, even though they do not routinely use these techniques.

RECOMMENDATIONS

Clinical Recommendations

Owners of private practices, as well as educators, share the responsibility of keeping up to
date with current literature and evidence-based treatments for patients after receiving open

thoracotomy incisions, with the responsibility to translate them to employees and students.

Physiotherapists should take cognisance of current literature in their field of practice and not
just their field of interest, and be willing to challenge existing practice protocols to ensure that

patients receive the best available evidence-based care.
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Literature should be more freely available to benefit private health care. Furthermore, special
interest groups should distribute full-text articles in their field to allow members the opportunity
to stay up to date in a cost effective way. Universities could offer subscriptions to their library,
especially to alumni, in order to promote continuous evidence-based education and practice.

Physiotherapists should be more critical about the courses they attend in order to ensure that it

is evidence-based.
Physiotherapists treating patients who receive open thoracotomy surgery should include
education, assessments, support and appropriate referral of patients who may be susceptible

to complications, especially those associated with the post-hospital discharge period.

Recommendations for Future Research

Future research in the following areas would be of great value to our profession:

This survey should be repeated on a national level with emphasis on public and private
participation at a higher level.

Randomised controlled trials to assess patient satisfaction and emotional well-being when
rendering pre-operative physiotherapy vs. no pre-operative contact.

Randomised controlled trials comparing different post-operative management pathways.

A more in depth study assessing the treatment modalities used to treat patients after discharge

from hospital as well as reasons for continued care.

Randomised controlled trials to assess if standard treatment combined with pain intervention

techniques, compared to “standard treatment”, would render a lower PTPS incidence.

A in depth study assessing patients’ perspective regarding problems they experience post-

operative.

Evaluation of public sector physiotherapy management of patients undergoing thoracic

surgery.
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APPENDIX A

THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

Daar physkotherapy colleague,

This survey aims fo:

1. Estabilsh the proflle of physiothemspists rendening a senvics to post thoradc sungary patients

2. Determine the curment physiotherspy praciice of thoracic surgery patients during hosplal sty

3. Detenming the curment physiotherapy practics of fioracic surgery patients after dischange 35 out patients
4. |dentify trends In the varlabillty of sarvice provision

5. Further develop the evidence basa In physiotherapy Tollowing major surgery

Complation of the surey will Indicate your consant {o participata.

IT1 can b of furiher assistance in the completion of fis questionnalre please oo not hesitate to call or emall me on:
Mabiie: B2 491 4549

Emall: lhazel schwellnusggmall com

I thank you In advanca for your partdpation In this surey.

Vi sincenaly,

Ms LB Schwedinus MSe stutent, The Universtty of the Witwatersmand




THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

General information

For the purpose of this survey, except where stated, thoracic surgery should be taken o mean open thoracic surgery
via a thoracotomy incision.

Please answer honestly.

* 1, Please state your age

* 2, Please state your gender

T Male = Femae

* 3, Please state your highest gualification
T Diploma In Physiotherapy

Bacheior In Physlotherapy

Masters In Physiotharagy

Dociorate In Physiotherapy

-~

-~

“

4. Have you done any of the following courses (all modules and exams)? Please tick all
that apply.

™ CPT 1 {Caniopuimonary Prysiothersgy)
Dy neadling (Incuding anatomy exam)
DMT 1 {Orthopaedic Manual Theragy)

Failn

SPT (Sporis Prysioerapy)

a 7 7 7"

Dther (Please specity)

* 5, Did you do any CPD (continuous professional development) courses during the
last year?

T ves LA ™
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

* 6. In what speciality did you do the CPD activity? Please tick all that apply.
T crr

™ omT
T Pain
-
-

Oiner {please specify)

*7. How long have you been qualified as a physiotherapist?
“]
Z

* 8, What is your current employment?

T Viorking in private practics

~  Siaie employed / Publlic secior physioherapist

Bom Private and Pubilc sacte

©  Academic

* 9, What does your current work involve regarding physiotherapy practice?
RoomsCut patients

Hosplialin patients

Roome & Hospital

Only Academic work (employed by 3 University)

Academic & Clinical work

8 T T T B |

*10. Are you a member of a special interest group?

~ ¥es T mo
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

* 11. Please indicate the special interest groups you belong to. (Please tick all that

Other (please specity)

*12. Do you treat patients that received open thoracic surgery via a thoracotomy
incision (either in hospital or as an outpatient following discharge during their
recovery)?

es during hospital stay

T Yes a5 an oulpatient

 ¥es both In hospital and as an outpatiant

L
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

SECTION 2: Service Provision

* 13. On average, how many patients that undergo open thoracotomy, do you treat per
week?
1 parwesk © 2-5 £ B-10 = overio = 1 dont treat open

thoracoiomy patents
waskly
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

*14, If you don't treat thoracotomy patients weekly, on average how many do you treat
per month?

[ -]
* 15. What types of surgery are undertaken in your unit by means of open
thoracotomy? (Please tick all that apply)

I~ Chestwall econstruction surery (ron-raumaticy

Lung wolume reduction surgery (LVRS) (electve)
Cesophageal sugery (sacihve)

Plewral surgery [slective)

Pulmanary resection {elective)

Traumatology sequalas

BN N N BN B |

Other {pleass spectty)
=]
|
* 16. In which I1CU’'s/units do you treat patients that had an open thoracotomy? Please
tick all that apply.

T Ccamothorac ICU
©  Sumgeal iIcu

C Trauma IcU

I Other jplease specity)

=l
|

*17. What is the average length of post-operative stay for patients undergoing elective
thoracotomy in your hospital?

50
198
g
i
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

*18. What is the average length of stay for patients undergeoing thoracotomy due to
traumatology sequelas?

o

Ty -
I'-\.\_.-'Id_'ix'.:

Fa
'-\.\___,.' 8— 90 days

oy
"H_.-_I = 0 days

—
: ) o't teat Taumalciogy thoracotomy patients
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

SECTION 3: Pre-operative physiotherapy management

For the purpose of this sunsey, pre-operative management should be taken to mean patients that have been admitied
spedfically for an elective thoracotomy procedure. This will exclude pafients that were reated'managed by you for
any nurmber of treatments before the decsion was made to perfom a thorcotomy (incduding raumatology ).

*49. Do you treat elective thoracotomy patients?

O ve Omw
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

* 20, What proportion of patients undergeing an epen theracotemy procedure is seen
pre-operatively by you?

oL () some oL
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

*¥24. If no patients are seen pre-operatively by you, please highlight the reasons why.
Please tick all that apply.

|:| Infaration given by Inormation bookist
|:| Imformation given by other staff members

|:| InsuMcient imetstalr

|:| Cther (piase specity)
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

22, If only some patients are seen pre-operatively by you on what basis are they
selected for pre-operative phyziotherapy? Please tick all that apply.

|:| Aceanding 5o avalabiity of stafftims
-

|:| Cher (pisame spacify)
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

23. Please state criteria to determine high rizsk pre-operative patients

|

*¥24. For those patients seen pre-operatively, please indicate which of the following
procedures you useidon't use on a routine basis?

Lisz

Zasaine asseszmart by (:]
review of cinizal paters:
P

Bazeine axsessment with
fmoe fo face contact with
palient

Fulmonary funcion iesis
AuscuSation

Fomview of chest ¥rays
andior CT scans

Asmascrent of chast
AEDACSION
Boreening of Surctional
ablity

Endurancs capaciy
pesting (= Sk minuis
el gy kst

Agsessment of shouikder
rangs of motion (RO
Azsessment of omcic
ok I ey

Ohwypgen saturabion (EpO2)
Fatent educabion throwgh
face io fmoe omiack
Caregiver sducation
Education with
Imforma on vided
Education via writhen
Imformat on

Educaiion In group s=ting

Teaching of acthve cycle
of breathing bechnigue
Teaching supporizd
cough s

Teaching suskainsd
mairal rspiratons

OO0 OO0 0O00 0000 OO0 000
OO0 COO0CO0OCOO0O0 OO0 000 O D%

Teaching Fe use of

O
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY
noenbve spirometry

Teaching of Int=mmitznt D f"‘_‘,
posithve pressure breathing
JIFPE)

respiratony musce training

Fre-operative pulmonary
eymise rehabilEadon for
all open thoracobomy
paf ents

Fre-operathve pulmoranry |::] G
eyercise rehabl tation

only fior pafients recefving

ung wolamee rescuction

surpery (LVR3

CO

25, Please rate how much, each of the following influence your PRE-OPERATIVE

patient management.
1 Mo Infiuence at & 2 3 4 5 wary Imflusnacial
Frrsonal experience Q ) ( ':_:' D
s o o ™
Undenpraduate sducation .,ﬁ_::' L ./ ':_-_..- I::-J
) = 'S '
Literatur= P! (:__,- W L O
recommendabions
Estabils Y Y ' . )
Established practice P L) W G '::J
proiocol
. , s % g )
Limad Resource (2.0 () f::‘,. -H:) '::: Ej
ack of equipment)
_ . i e ~ P Ty
Srandal considerations \._:I (L P {;J [::-J
=0, madical etz
.~ B g )
Limieri sta® numbers .\__-:l |:_-_,.| '..,_:] ':_,J I:-.:I
= = = —
High or low caseioad ._'I:___.l ';_} {_:‘ G I::J




THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

SECTION 4: Post-operative physiotherapy management

The: following questions are specific to pabients underpoing open thoracobomy only.
*26. Are all patients seen post-operatively by a physiotherapist?
O

oL
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

*27. How often do you treat the patient?

* 28, Which of the following statements most accurately reflects the physiotherapy
management in your unit fellowing open thoracotomy?

D Priyslofineranists do mol assess or treat amy patienis routinedy posi-operafvely but nely upon nefemal o phgslotherapy by obher
members of Te medical ieam when Recessary.

D Al pafients are assessed by physioierapists bul Inkereendons ane only nstiuted when desmed necess=ary.

() % pasents are assessed by physotherapists and recsive proghyfactipreventative interyentions.

*29, At what stage are patients first vizited by the phyziotherapist postoperatively?
':::l Cay of operabion

() =t postoperative day

() on doctors mauest

'D Ofher (please stabe)

¥ 30. In which unit/division are patients normally nursed immediately following
surgery?

C- Interzies care [:] High dependency ward |::] Ward
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

*¥31.In uncomplicated spen thoracotomy patients, which of the following treatment
interventions do you normally incorporate, HOT normally incorporate or believe contra-
indicated in your treatment programme (please tick one for each treatment
interventionk

Homaly wse Mot nomaly use Contra-imdl cated

BHevel posive alnyay D G G
pressune ([BIFAF) via non-
reeashve wertiabon

Constant Postive Alrsay
Fressure {CRAF) via mon-
reeachve wertiation

Endotracheal sucion
FErTussons

Wibrations

QOO
OO0
OO0

"

Sody poskioning

o
00
N AT
LAY
I-"
A

Casp Dreathing axsrcizss
Cough

FEP devices {Posithve
amimDy pressurs &g,
bhcaw bt

00
OO0
OO

SET (Foroed expiratory
techniques &g huffing)

Yy
O
O

s B -
. £ L R
Susiaimed maximai '\._.-'I k J I-\.\,__.n'
nepiratons
" ™
BniTs L-:' I,':_J
£ 7
FRE he, .-'I I'H. r
ImcEntvwe spimrmetry

Upper ik mobd ity
ENETISES

Trunk mobdity exertizes
Eariy mobilisation

Etreragth raining (2.0
resisinee Evesrise)

Endurance raining

OO OO0 COOO |
OO OO0 OO

Strapping

00 OO0 OO

.‘

.,
Yy
L
0y
L

OMT joint mobilsations

-~

- -
ey nezaing O O O
Tens D I:__:j I:'_hh'___I
ther siecTtherany :::j (::} (:::
iplease stabe in the
comment box Es=jor)
Comments
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

* 32, Which of the fallowing procedures do you use/don't use as part of your post
operative regime?
Dion't =

Sitting out of bed ()
Wialking I;:_\‘l.-"
Shouider ROM swercises

Thomacic mobillty
mymnTinas

Stair climbing

Home education advice

QOO0 OCOO*
OO0 OO

Dizchargs booklet

*33.1f possible please indicate on which DAY post-operatively you commence with the
following activities. If you are unable to state day of commencement please mark the
field with "X"

Sitting ot of bed

‘Walking

Shoulder ROMW exerclses

Stair climbing

Home sducabionadice

|
|
|
Traracic mos :.-ue:sn-.|
|
|
|

Discrange bookiat

* 34. Do you alter your physiotherapy interventions in patients with perzistent air leaks
following open thoracotomy?

:j Mo
Y W

H¥es pleaxse siate how
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

* 35, Please rate how much, each of the following influence your POST-OPERATIVE
patient management.

1 Mo infeence at a 2 3 4 S ey infuendal
Fersanal experience O O O O O
Urdergraduate sducation C) G D 'S' D
_teraurs C:n G @ .E- D
recommensdabons
Sstakiizhed practics D G D .E. D
proiocnd
Limied REsoue E: C:] G C:] IE' |::]
ack of equipment]
Firsandal consderations D l::;' D |E- D
£.g. medoal bemefits)
“igh or low cas=ioad D G D 'D' |::|
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

SECTION 5: Post hospital discharge physiotherapy management

* 36, Does your unit'practice offer outpatient post-operative treatment for patients
following theracic surgery?

e ez for ol patients

-D Some patients only (Piease state who and why In the comment fisd)

Comment
=l
=
*37. 1 you treat hospital patients, do you refer them post discharge for outpatient
treatment?
"r- Wiz ANays

() sometimes
Ore

G- | gt treat hospital patisnss
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

* 38, If you refer your patient for outpatient treatment what are the reasens? Please tick
all that apply.

|:| Decreasad funchiona abilty

|:| Decreased oracks and shoulider mobil Sy

|:| Paini

|:| Reduced camdivascuar endurance
[ ] Respiratory amcuties

|:| Ciher (please specify)

* 39, If you see patients post hospital discharge when do you first see them?
() 1 weekpost o

':?:I 2-3 weeks post o

() a5 weskz poston

D kiore Bran 6 wesls post op

() 1 somt sex patients post osnital discharge wh Underwent open Moracotomy Erocedure
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

*40.1f you treat a patient after hospital discharge in an outpatient setting, whe usually
refers the patient?

() vospesl physiotherapist
() serreems

* 441. What is the main reaseon for referral du ring the FIRST 31X WEEKS after
discharge? Please tick all that apply.

|:| Decressed funchonal abdity

[ ] pecreased moracic and showder mobiey

[Jeee

|:| Reduced cardireascular sndurance

D Respiraiory dificuities

|:| Ofthir pheams specify)

¥ 42, What is the main reason for referral SIX WEEKS and LATER after hos pital
discharge? Please tick all that apply.

D Decreased funchonal abiltty

|:| Decrexsed Toracic and shoulder mobil 5y

[Jree

D Reduced candirascular sndurance

D FRespiraiory dimcuibes

|:| Cihisr [pleams specify)
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

¥ 43. Which of the following treatment interventions do you nermally incorporate, NOT
nermally incorporate or believe contra-indicated in your treatment programme when
treating a thoracotomy patient as an outpatient? (please tick one for each treatment

intervention).
Momaly use Mot nomaly use Contra-ind cated

O joink mobill sations D
for neduction In pais

Straning @

00 O
OO O

S0t Bozue teatment Q
fechnigues io decresse
pain

Y
Dry Meeding C__.I
Elecrodmerspy o C__:l
dacrease pan
Gereral eeertises [

Riesisitance sxerises
Sireirh everrises

Frogressive walking
programme

Stair climbing

OO0 OOOC

Cyding
T
ot

£

Uppesr b mobd ity
exeines

i

L

Trunk mobiity exertises 'r

-~

OMT Joink mobil sations
for Increase In mobilEy

00 OO0 0000 QO
OO0 QOO0 QO

P
k._-" b S

O

-

507 bazue freatment [
technigues o Increase -
rmackd |

,
O
O

Mt lsation
Blanual alrway Cearancs
fechnigues

Fosiural
drarageiposSons

OO0 O OO0
OO0 O OO
OO0 O OO0

reoendve spirrmeiny
2l ow bottie
PPE
F ™ o
ACET W/ ':_J L
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THE PHYSIOTHERAPY MANAGEMENT OF POST-THORACOTOMY

* 44, Please rate how much, each of the following influence your patient management

POST HOSPITAL DISCHARGE.
1 Mo infleznce at 3

Fersonal expesience S

Urdsrgraduaie sducation

Liberabune
recommendations
Esiablished praciice
proiocol

Limites] RESOUTE (2.0
ack of equipment)

Finandal considerations
0. medcal berefiis)

Limited st numbers

00 O 0O O 00

High oo ko Carseboemd

OO O O O 000

45, Do you have any comments, guestions, or concerns?

|

3 4
® o)
O O
® O
® O
® O
® O
O o)

b
® O

£ Yery infuendal

GIONONORONGIO
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APPENDIX B

The Physiotherapy Management of Patients Following Thoracic Surgery

A survey of current practice

This survey is being conducted to ascertain the cument physictherapy management of patients
undergoing thoracic surgery in all thoracic surgical units throughout Australia and Mew Zealand.

A (senior) respiratory physiotherapist from each provider unit is asked to complete the attached
questionnaire. Your help in completing this survey is greatly appreciated. The survey aims to:

i. Swrvey cument physiotherapy practice in thoracic units throughout Australia and NZ
ii. Identify frends in the varabiity of sennice provision throughout Australia and NZ
ii.  Further develop the evidence base in physiotherapy following major surgery

It is anticipated that the survey should take no longer than 30 minutes to complete. Your response is
voluntary and completely confidential (within the limits of the law). There will be no attempt to identify
any individual respondent during the analysis of the data. You may withdraw any information provided
at any stage. Data collected will be securely stored for § years and accessible only to the researchers.
Completion of the survey will indicate your consent to participate.

PLEASE RETURN THE SURVEY EVEN IF IT IS NOT COMPLETED.

If we cam be of further assistance in the completion of this questionnaire please do not hesitate to call
or email Julie Resve on:

Wark: 00 34 (1) B B1798R0 ext TOBE
Mobie: D0 &4 (0) 21 585800
Emai: jube resvei@aut ac.nz

If wou have any concerns about the conduct of this study, you can contact the execulive officer,
Human Research Ethics at the Unmwersity of Melboume, ph 00 81 3 83447507 or fac 0D 81 3
BIATETID.

May we take this opportunity to thank you in advance for your assistance with this questionnaire.

Yours sincerely,
Mz Julie Reeve PhD student, The University of Melbowrne.
Lecturer, School of Physiotherapy, Auckland University of Technology
Dr Linda Denehy Lecturer, School of Physiotherapy. University of Melboume 00 81 3 83444171
Dr Kathy Stiller Senior Physiotherapist, Royal Adelaide Hospital

THE UMIVERSITY OF

MELBOURNE




General information:

Far the purpose of this survey, except where stated, thoracic surgery should be taken to
mean open thoracic surgery via a thoracotomy. This does not include video assisted

thoracoscopic surgery (VATS), thoracoscopy or mediastinoscopy but would include anmy lung
resection, mediastinal and pleural surgery.

Please feel free to consult with your work colleagues where necessary.

Where boxes are included for responses please tick ONE box only unless otherwise
stated.

| SECTION 1: Service provision

1. &n average. how many patients undergo open thoracotomy per weesk in your unit?

O Less man 1 perwesk O 1-5 O 6-10 O ower 10

O other (piease state)

2. What types of surgery are undertaken in youwr thoracic unit? [Please tick all that apply)
[ pumanary resection 1 vides assisted tharacoscapic sumery (VATS)
O pieural surgery 1 cnestwal reconstructian surgery
O nesoohageal sumery O Lung volume reduction surgery (LVRS)

O other jplease state)

3. Do you have a dedicated/specialist thoracic surgeon (ie. undertakes only thoracic
surgery} in your surgical unit?

[ ves O ma

4. What is the average length of post-operative stay for patients undergoing wncomplicated
pulmonary resection (lobectomy or pneumonectomy}?

0 o-3dgays [ a-7aays [ 8-10days O » 1ndays
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SECTION 2: Preoperative physiotherapy management

&,

What proportion of patients undergeing thoracic surgery are seen pregperatively by a
physiotherapist?

O an (please goto08) O some (peaegooas) [ Mone [pieass oo 06)

If no patients are seen preocperatively by a physiotherapist, please highlight the reasons
why (please go to Question 10}

O msufficient timestast O corsidered unnecessary O Ho evidence o support precp intervention
O inzormation given by other means .g. in writing, by nursing staff O other

If only some patients are seen precperatively by a physioctherapist on what basis are they
selected for precperative physiotherapy?

[ Hign risk please state citefa used to determine high risk) [ According to staftime availanie

O other jplease state)

When are these patients seen preoperatively [please tick all that apply)?

O Pre admission O Post admission O Both

For those patients seen preoperatively, which of the following procedures does the
physiotherapizt undertake on a roufine basis (please tick all those that apply}?

Baseline assessment by:
O Mursing &ior medical notes only O Face to face contact O Bom

Objective testing by:

O puimanary function tests {please state which) O Exercize testing (please stale which 2.0 GMWT)
[0 A=zeesment of shaulder ROM 1 Assessment of theracic mobility
O spoe O other (please state)
Educaticn/advice by:
O Face to face comtact O video O ‘written information O Group contact
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Teaching of respiratory manosuvres to be utilised postoperatively by:
O ACET O Coughihus
O Deep breathing spsrcizes O Sustained maximal inspiaons
O  Incentive spircmetry O omer|peasesiale) .,

Preoperative inspiratory muscle training:
O ‘es [Please provide regimen) O Mo

Preoperative pulmonary exercise rehabilitation
O For all patients undesgoing pulmenary resection O For LVRS oaity
O omer (please stale)

Amy other routine precperative physictherapy interventions? [please state)

10. Please rank how much each of the following influence your precperative practice.

1 2 3 4 3

Mo infuence at al _ Wery influential

(Circle one number) Comments

La

Personal sxpenencs

]
(=]

Literature recommendations

[ ]
LA

Anaesthedcl surgical coleagues presemences

Resourcefinancial considerations

(=]

ba

Estabiished practice

Staffing numbersicaseload

P-4 b2
Ln (¥

Publiciprivate hospital patient

Ll S o e e N e ]
]

Lad o L L) L L L g

L R S A T T T T
(=]

]
(=]

Other * {piease siaie)

107



| SECTION 31  Postoperative physiotherapy management

The following questions are specific to the patient undergoing open thoracatomy only.

11. Are all patients seen postoperatively by a physiotherapist?
0 wes O me

12. Which of the following statements most accurately reflects the physiotherapy
management following cpen thoracotomy in your unit:

[ Physictheragists are not irvolved in te assessment or treatment of pafients folowing open
thoracotomy (please goto O 21)

O Physiotherapists do not assess or freat any patients rowtinely postoperatively bt rely upon referral
to physiotherapy by ofher members of the medical team when necessary (please go to 014)

[ &l patients are assessed by physiotherapists but nterventions are only instfuted when deemed
necessary (please goto C13)

[ &l patients are assessed by physiotherapists and recsive prophylaciicipreventative interventions
(please go bo O13)

D0 Other fplease S0E] oo

13. Atwhat stage are patients first visited by the physiotherapist posfoperafivaly?

O Day of operation O 1= postoperative day (] Other (please state)

14. In what location are patients nomally nursed immediately following surgery?

[ Intensive care [0 Surgical ward [ Dependent upon surgery
(please =xplain)

15, In uncomplicafed open thoracotomy patients, which of the following respiratory treatment
interventions do you nomally incorporate, NOT nomally incorporate or belisve
contraindicated (Cl) in your treatment programme (please tick one for each treatment
intervention). (If this varies for different surgical procedures please indicate how in the
comment section).

Womaly MOTmommally  ©  Comments

used used
Deep breahiing eXErGses O O O s
Active cycle of breathing exarcises O O I
Sustained maximal inspirations O O I
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Sniffs

IPPB

Incenive spirometry

Bimap

CPAR

PER

Cough

FET

O ooo0oo06noaonoaonoano
O ooo0o06noa6onoanoano
O 0O ooo0otood@o o

Endotrachsal suction

OthersiFuriher Comments [please state)

16. Which of the following procedures are performed, by whom and {commencing } on which
postoperative day:

Priysic  Murse Mot rotinety {Commencing) on which
uridesiaken porst op day
Sitling nut of bed O C O e,
Walking O O O e,
Shouider ROM exercises O O O s
Theracic mobility exerses O C O e,
Stair climbing O C O e,
Home education/advice O O O
Dischange booklet O O O e

17. Does your unit use minitrachecstomy in the routine management of open thoracotomy
patients?

O Frequeny Clrarety [0 Mever

18. Does your physiotherapy management of patients following pulmonary resection differ
from that of those undergeing open pleural surgery (such as decortication/open
pleurectomy)?

O o O ves [piease state how)




18. Do you alter your physiotherapy interventions in patients with persistent air leaks
following open thoracotonmy ?

O o O es [ please state how)

20. Does your unit undertake lumg volume reduction surgery (LVRS) procedures?
O me O ves

If yes, please state if and how your physictherapy management of these patients differs
from ather types of open thoracotomy.

21. Dwoes your unit undertake VATS procedures?
I weo I wes

If yes, please state if and how your physictherapy management of these patients differs
from open thoracotomy.

22. Please rank how much each of the following influence your postoperative practice.

1 2 3 4 5
Ko influence atall _ _ \ieryinfAuestial

[Circie one number) Comments

Parsonal expenence 1 2 3 4 3 e

Lit=rature recommendations I 2 3 4 5 e,
Anaesthedics surgical coleagues pressences 1 2 3 4 5
Resourceffinancial considerations I 2 3 4 5 e,
Estabiished practice L 2 3 4 5 .
S1affing rumb=rs/caseloan 1 2 3 4 5
Peer pressure L 2 3 4 5 e
Contraciual sbiigation e . .
Publiciprivate hospital patient 1 2 3 4 3 .
Other I 2 3 4 5 e,
If you answered other*® abowve please specify what this is. ... ..

&
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| SECTION 4: Post hospital discharge physiotherapy management

23,

24,

25

206

Does your unit offer cutpatient postoperative pulmonary exercise rehabilitation for
patients following thoracic surgery ™

O es for al patients O some patients anly O me
{please skate whawy)

Do physiotherapists follow up patients during their outpatient clinic visits postoperatively?

O es sor al patients O some patients anly O ma
{please state WhwITY)

Are physiotherapists involved in the management of postoperative thoracotomy pain post
hospital discharge?

O o O ves [piease state how)

Which literature (if any) has influenced your physictherapy management of patients
following thoracic surgery. (Flease be as specific as possible including names of authors,
title of publication, year of publication).

Any other comments:

Thank you for your participation in this survey
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APPENDIX C

RESEARCH QUESTIONNAIRE: REEVE, DENEHY AND STILLER

From: Liezel Grassman <grassman.liezel@gmail.com>
Date: January, 25
To: Julie Reeve <julie.reeve@aut.ac.nz>

Dear Ms Reeve

My name is Liezel Schwellnus, a physio in Pretoria, South Africa. | was one of the initial partners who
started a practice approximately 14 years ago and our field of practice include cardiothoracic hospital-
patients as well as all types of out-patients. In 2013 | started an MSC in course work at the
Witwatersrand University in Johannesburg and need to complete a research report in 2014. As part of
the literature | have reviewed, | came across the articles 'The physiotherapy management of patients
undergoing thoracic surgery: survey of current practice in Australia and New Zealand' as well as 'A
survey of physiotherapeutic provision for patients undergoing thoracic surgery in the UK' of which you
were one of the authors. | want to do a similar study in one of the provinces in South Africa with
additional emphasis on an attempt to establish if OMT-techniques are used to reduce patients' pain.

In this regard, | was wondering whether it would be possible for you to not only make available both
the questionnaires used in the above-mentioned researches to enable me to apply same, but also to
advise me of the requirements pertaining to usage and acknowledgement.

Your kind assistance would be appreciated.

Regards

Liezel Schwellnus

Telephone home: +27 12 3456560
Cell: +27 82 4914549



tel:%2B27%2012%203456560
tel:%2B27%2082%204914549
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From: Julie Reeve <julie.reeve@aut.ac.nz>
Date: February, 18
To: Liezel Grassman <grassman.liezel@gmail.com>

Hi Liezel

Sorry, | recall you emailed me whilst | was on sabbatical and | never replied as | did not have my files
available to me. | attach here the NZ survey that you enquire about. You will need to email paula
agostini ( the UK lead author ) for the UK study.

| am quite happy for you to use the NZ survey should you wish to but would ask that you fully
acknowledge this in the paper acknowledgements, including discussing in the methods that you used
our paper for your survey ( either in its original or adapted form).

Don’t hesitate to come back to me if you need any more information about this. Good luck with your
masters

With kind regards
Julie

Dr Julie Reeve,

PhD, MSc, Grad Dip Phys

Senior Lecturer in Physiotherapy

[0Tel: 921-9999 ext 7085

[JJAA 260, Akoranga Campus, Northcote, Private Bag 92006, Auckland
[1 Julie.reeve@aut.ac.nz

From: Liezel Grassman <grassman.liezel@gmail.com>
Date: Tuesday, 18 February 2014 5:30 am

To: Julie Reeve <jreeve@aut.ac.nz>

Subject: Research questionnaire: Reeve, Denehy and Stiller

Attachments area
Preview attachment Thoracic surgery questionnaire final version .pdf

i
y-

Thoracic surgery questionnaire final version .pdf


mailto:Julie.reeve@aut.ac.nz
mailto:grassman.liezel@gmail.com
mailto:jreeve@aut.ac.nz
https://mail.google.com/mail/u/0/?ui=2&ik=e2018de099&view=att&th=14442520e6ac96d2&attid=0.1&disp=inline&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=e2018de099&view=att&th=14442520e6ac96d2&attid=0.1&disp=inline&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=e2018de099&view=att&th=14442520e6ac96d2&attid=0.1&disp=inline&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=e2018de099&view=att&th=14442520e6ac96d2&attid=0.1&disp=inline&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=e2018de099&view=att&th=14442520e6ac96d2&attid=0.1&disp=inline&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=e2018de099&view=att&th=14442520e6ac96d2&attid=0.1&disp=inline&safe=1&zw

APPENDIX D

Mri:un 5 SOUTH AFRICAN SOCIETY OF PHYSIOTHERAPY
A Qe SnE AEa D
) LY 106 — 154 NPO
o ;'il 4
I:r‘f J1_) B

Physiother®®

WITS University
Ethics commitiee

9 June 2014

RE: PERMISSION TO SEMD INFORMATION TO THE GAUTENG SASP MEMBERS

To whom it may concem

The South African Society of Physiotherapy (SASP) is committed to support physictherapy
research projects and is therefore willing to send questionnaires for research purposes to our

membership upon reguest.

A request was received from Liezel Schwellnus (DUPD15) to send informaticn to all Gauteng
SASP members which the SASP will gladly be assisting.

Regards

Magda Fourie
Physiotherapy Consultant
On behalf of the Management

South African Society of Physiotherapy
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R14/49 Ms LB Schwellnus
HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)
CLEARANCE CERTIFICATE NO. M140414

NAME: Ms LB Schwellnus
Principal Inv ator
DEPARTMENT: Physiotherapy

Gauteng Province

PROJECT TITLE: The Physiotherapy Management of Post-Thoracotomy
Patients: A Survey of Current Practice in Gauteng

DATE CONSIDERED: 25/04/2014
DECISION: Approved unconditionally

CONDITIONS:

SUPERVISOR: Ms S Mtshali

APPROVED BY: /auﬁu}éuq

Professor P Cleaton-Jones, Co-€hairperson, HREC (Medical)
DATE OF APPROVAL:  26/06/2014

This clearance certificate is valid for 5 years from date of approval. Extension may be applied for.

DECLARATION OF INVESTIGATORS

To be completed in duplicate and ONE COPY returned to the Secretary in Room 10004, 10th floor,
Senate House, University

Wwe fully understand the conditions under which | amiwe are authorzed to carry cut the above-mentioned
research and l/we underiake to ensure compliance with these conditions. Should any departure be
contemplated, from the research protecol as approved, |iwe undertake to resubmit the

application to the Committee. | agree to submit a yearly progress report

Principal Investigator Signature Date

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIRIES
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turnitin @
Digital Receipt

This receipt acknowledges that Turnitin received your paper. Below you will find the receipt
information regarding your submission.

Tha first page of your submissions is displayed below.

Submission author:  Uezel Schwallnus
Assignment Litle: Research Reports
Submission litle:  LBSchwellnus 329590Masters Rase. ..
File name:  |_Schwellnus_329580_LBSchwellnu...
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