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ABSTRACT

Our aim in conducting this study is to examine the effect of bronchial hygiene techniques and trespiratory retraining
techniques on the duration of drain and hospital stay in patients undergoing tube thoracostomy due to secondary
spontaneous pneumothorax.

Between April 2016 and April 2020, a total of 49 patients (36 males, 13 females; mean age: 53.1+9.95 years; range, 38 to 82
years) with the diagnosis of secondary spontaneous pneumothorax were included in the study. Two groups were formed.
Bronchial hygiene and respiratory retraining techniques were applied to group 1 consisting of 26 patients.

Only bronchial hygiene techniques were applied to group 2 consisting of 23 patients. Patients' age, gender, smoking,
duration of drain, length of hospital stay was evaluated.

There were no statistically significant differences in the age, sex, smoking between the groups (p>0.05). In the group 1,
there was a statistically significant decrease in the duration of drain, length of hospital stay compared to the group 2 after
the treatment (p<0.05).

Our study results show that the combination of bronchial hygiene and respiratory retraining techniques is more effective
than performing bronchial hygiene techniques alone on duration of drain, length of hospital stay in patients with SSP.
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Introduction

Pneumothorax is a thoracic disease that occurs
abnormally air collection in the pleural cavity (1,
2). Pneumothorax may result from blunt or
penetrating thoracic trauma, medical complication,
lung diseases (3). Spontancous pneumothorax (SP)
is a form of pneumothorax that develops without
trauma (3, 4). Spontaneous pneumothorax is
divided into primary spontaneous pneumothorax
(PSP) and secondary spontaneouspneumothorax
(SSP). Although there is no pathology in the lung
structure in PSP, lung disease such as chronic
obstructive pulmonary disease (COPD) and / or
bullous emphysema is available in SSP (5). Since
SSP patients have underlying chronic pulmonary
diseases (CPD) and patients are generally of
advanced age, the general condition of the
patients is impaired and life threatening.
Therefore, it requires early intervention (6, 7).

Oxygen  therapy, needle aspiration, tube

thoracostomy or surgical procedures can be
applied in SSP treatment. In addition pulmonary

rehabilitation (PR) can be applied to these
treatments (8). Bronchial hygiene techniques
(BHT) and respiratory retraining techniques

(RRT) can be applied at the bedside, while
resistant exercises, upper extremity shoulder girdle
exercises, respiratory muscles exercises and in-
water exercises can be applied in the rehabilitation
unit (9-14).

In this study, we aimed to compare the effect of
BHT and BHT / RRT combination on duration of
drainage and hospital stay in patients with SSP.

Materials and Methods

This retrospective clinical study was carried out at
Thoracic Surgery Clinic between April 2016 and
April 2020. A total of 49 patients (36 males, 13
females; mean age: 44.2 + 11.94 years; range, 38 to
82 years) who were diagnosed with SSP were
included in the study. Each patient was informed
individually and consent form was obtained.
Permission was obtained for the study protocol

*Corresponding Author: Halil Ciftgi, Saglik Bilimleri Universitesi Umraniye Egitim ve Arastirma Hastanesi
Elmalikentmah. AdemYavuz cad. No:1 Umraniye, Istanbul 34766, Tirkiye
E-mail: halilciftci@gmail.com, Tel: +90 (505) 502 39 99, Fax: +90 (216) 632 71 24
ORCID ID: Halil Gift¢i: 0000-0001-7338-0153, Omer Gezginaslan: 0000-0002-4102-6122
Received: 03.11.2020, Accepted: 24.05.2021


https://orcid.org/0000-0001-7338-0153
https://orcid.org/0000-0002-4102-6122

Cift¢i and Gezginaslan / Pulmonary Rehabilitation and Secondary Spontaneous Pneumothorax

from the local ethics committee (12/06/2020
54132726-000-11236) and conducted according to
the Declaration of Helsinki principles. Inclusion
criteria were as follows: patients who were
diagnosed with SSP by chest X-ray or computed
tomography and underwent tube thoracostomy.
Exclusion criteria: history of thoracic and cardiac
surgery, history of tube thoracostomy, recurrence
SSP,  malignancy, pregnancy, pneumonia,
empyema, pacemaker, skin infections,
cardiac, renal neurological diseases. Patients who
underwent tube thoracostomy for SSP were
monitored for drainage and leakage. In case of
leakage from the thoracic drain, lung expansion
was evaluated by taking a chest radiograph. If the
lung was expanded, the thoracic drain was
removed. The patient was discharged one day
later, if no pathology was detected with a control
chest radiograph. Ten days later, the patient was
called to the outpatient clinic and his first control
was made.

severe

Outcome Measurements: The effectiveness of
pulmonary  rechabilitation in  SSP  patients
undergoing tube thoracostomy was evaluated
using duration of drain and length of hospital stay.

Interventions: Tube thoracostomy was applied to
all patients. While the patient is in a semi-sitting
position on the bed, the arm on the side to which
the tube will be attached is raised to head level.
Aseptic  technique was used to prevent site
infection or secondary empyema. Full sterile
technique is often unnecessary. Sterile gloves,
gowns, equipment is sufficient. Effective skin
cleanning was be done by using iodine or
chlorhexidine. We used the ideal place for tube
thoracostomy was mid-axillary line. After
determining the place to insert the tube with
thotracentesis, the skin, subcutaneous, intercostal
muscles and pleural surface were done with a
needle using a local anesthetic. After the tube size
(16-36Fr) was determined, it was entered into the
thorax by blunt dissection and the tube was
placed. Usually the tube is detected with two
sutures. The first is to close the wound after the
suture tube was pulled and the second one was
used to fix the tube. After the tube was fixed, it
was connected to the closed underwater drainage
system (15). Two groups were formed; group 1
was applied BHT and RRT, group 2 was applied
only BHT. Respiratory rehabilitation was planned
for each patient by choosing the most appropriate
respiratory technique or techniques for that
patient's treatment.

BHT included forced expiration techniques (the
patient sits comfortably, exhales a deep breath

after tilting his body forward, after holding his
breath for a few seconds, they cough 2-3 times
with their mouth open without breathing), active
breathing techniques cycle (when the patients are
sitting in a comfortable position, diaphragmatic
breathing is followed by deep breathing 3 or 4
times. After each deep breath, the air is kept
inside for 3 or 4 seconds and is gently dispensed.
Deep breathing is followed by diaphragmatic
breathing), positive expiratory pressure (expiration
against a resistance), postural drainage (it
facilitates the release of secretions with the effect
of gravity by applying different degrees of rotation
when patients are in the Trendelenburg position.
It is applied 3-4 times a day) and percussion /
vibration techniques (during postural drainage, it
is performed by striking the chest wall with cup
shaped hands for 1-5 minutes) (16, 17). RRT
included pursed lip breathing (patients breathe
through their nose several times while their mouth
is closed, then slowly exhale through the mouth in
the kissing position for 4-6 seconds), lateral costal
breathing (in order to benefit from proprioceptive
stimulations, pressure is applied to the appropriate
areas of the chest wall), diaphragmatic breathing
(patients lying in a supine position will slowly
expiratory with pursed lip breathing by placing the
dominant hand on the abdomen and the non-
dominant hand on the chest), slow and deep
breathing (breathing is taught with a constant rate
of inspiration and expiration (1:2, 1:1, 2:1, 3:1
etc.)), frog breathing (patient take a deep breath
through the mouth or nose and hold it inside.
Then the patient opens their mouth, pull their
tongue and throat muscles down, allowing air to
enter the throat, following this movement, patient
are asked to force the air downwards by using
their tongue and throat muscles as a pump.Tongue
and pharynx muscles push the air in the form of a
bolus forward from the vocal cord) (16, 18).

Sample Size Estimation: G * Power (version
3.1.2) was used to calculate the sample size.

To  estimate the impact of pulmonary
rehabilitation corresponding to an estimated effect
size of 0.38.

For statistical significance (alpha value of 0.05), 23
patients in each group are required to reach 80%
statistical power. Thus, a total of 46 patients were
planned to be included in both groups. Therefore,
it was planned to include at least 46 patients in the
study, 23 patients in each group.

Statistical Analysis: Statistical Package for the
Social Sciences (SPSS) version 22.0 software (IBM
Corp., Armonk, NY, USA) was used for statistical
analysis. With the Kolmogorov Smirnov test, the

East ] Med Volume:27, Number:1, January-March/2022

73



Group 1 Group 2
N:26 N: 23 (inter-group) p

Sex Male 20(%76,9) 16(%69,6) 0,747**
Female 6(%23,1) 7(%30,4)

Age (meantSD) 53,3+10,1 52,9149,92 0,903*

Smoking + 22(%84,6) 19(%82,6) 1,000%*
- 4(%15,4) 4(%17,4)

Tube Duration Time (day)(mean®SD) 7,3812.40 10,0£2,39 0,000*

Hospital stay (day) 8,531+2,85 11,6£3,36 0,001*

“Mann-Whitney U test ™ Chi-square Test p<0.05

distribution of data was normal. It was observed
that it was not dispersed. When evaluating the
study data, descriptive statistical methods (mean,
standard deviation, frequency), chi-square and
Mann Whitney U test were used for non-
parametric data. Significance of results was
evaluated according to p <0.05.

Results

Of the 49 patients, 26 (53.06%) were included in
group 1, and 23 (46.94%) in group 2. There was no
statistically significant difference between the groups
in terms of age, gender and smoking (p>0.05).
However, there was a statistically significant decrease
in the duration of drainage and hospital stay in group
1 compared to group 2 (p<0.001). The initial
demographic characteristics, duration of drainage and
hospital stay of the patients are shown in Table.

Discussion

In this study, we compared the duration of drain and
hospital stay of patients with SSP who underwent
only BHT and BHT /RRT techniques.

Needle aspiration is recommended before chest drain
insertion for PSP, but SSP needs to be treated with
tube thoracostomy(19). The patient who underwent
tube thoracostomy is hospitalized and followed and
treated until lung expansion is achieved. Pulmonary
rehabilitation and / or extrathoracic session is used
when necessary(20).

Many researchers have emphasized that the PR
program has significant effects on limb functional
status and quality of life in patients with COPD (21-
24). Some researchers have stated that giving PR in
patients with COPD during hospital stay or
immediately after discharge is both more beneficial
and more cost effective (25-27). Although the
majority of patients who undergo PR have COPD,
there are studies showing that it is beneficial in other

CPD (28-30). Bragion et al., Falk et al., Mortensen et
al. used BHT in cystic fibrosis patients. They found a
decrease in the amount of dry and wet sputum and an
increase in bronchial clearance (31-33). In the light of
all this information, we also used BHT and RRT in
our SSP patients. In patients we used BHT and RRT
together, the duration of drain stay and hospital stay
were found to be statistically lower than the patients
we used only BHT. Unfortunately, there were some
limitations in our article. Using more effective
assessment methods in a larger patient population
could increase the power of the research. Many
prospective and randomized studies are needed on
this subject.

In conclusion, these mixed (BHT + RRT) PR
techniques, which were not used in previous studies,
in SSP patients developing due to COPD and other
CPD and underwent tube thoracostomy significantly,
shortened the duration of drain and hospital stay.

Descriptions: The authors have not declared any
conflict of interest regarding the author and / or
publication of this article.

We declare that there is no person / organization that
financially support the study and that the authors
have no interest-based relationship.

Permission was obtained for the study protocol from
the local ethics committee (12/06/2020 54132726-
000-11236) and conducted according to the
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References

1. Baumann MH, Strange C, Heffner JE, et al;
AACP  Pneumothorax Consensus Group.
Management of spontaneous pneumothorax:
An American College of Chest Physicians
Delphi consensus statement. Chest. 2001 Feb;
119(2):590-602.

2. MacDuff A, Arnold A, Harvey J; BTS Pleural
Disease Guideline Group. Management of
spontaneous pneumothorax: British Thoracic

East ] Med Volume:27, Number:1, January-March/2022

74



10.

11.

12.

13.

14.

15.

Cift¢i and Gezginaslan / Pulmonary Rehabilitation and Secondary Spontaneous Pneumothorax

Society Pleural Disease Guideline 2010.

Thorax. 2010 Aug; 65 Suppl 2: ii18-31.

Sassoon CS. The etiology and treatment of
spontaneous pneumothorax. Curr Opin Pulm

Med. 1995 Jul; 1(4):331-8. PMID: 9363073.

M. Noppen. Spontaneous pneumothorax:
epidemiology, pathophysiology and
European Respiratory Review 2010 19: 217-
219.

Schramel FM, Postmus PE, Vanderschueren
RG. Current aspects of spontaneous
pneumothorax. EurRespir J. 1997  Jun;
10(6):1372-9.

Gupta D, Hansell A, Nichols T, Duong T,
Ayres JG, Strachan D. Epidemiology of
pneumothorax in England. Thorax. 2000 Aug;
55(8):666-71.

Williams-Johnson J, Williams EW, Hart N,
Maycock C, Bullock K, Ramphal P.
Simultaneous spontaneous bilateral

pneumothoraces in an asthmatic. West Indian
Med J. 2008 Nov; 57(5):508-10.

Henry M, Arnold T, Harvey J; Pleural
Diseases  Group, Standards of  Care
Committee, British Thoracic Society. BTS
guidelines for the management of spontaneous
pneumothorax. Thorax. 2003 May; 58
Suppl2:1139-52.

Bach JR: Rehabilitation of the patient with
respiratory dysfunction. In De Lisa JA, Gans
BM (Eds): Rehabilitation medicine. Lisincott-
Raven Publishers, Philadelphia, 1998; 1359-85.
Houtmeyers E, Gosseling R: Physiotherapy. In
Donnner CF, Decramer M (Eds): Pulmoner
Rehabilitation. ERS Journal Ltd, UK, 2000;
70-90.

Falling LS: Controlled breathing techniques
and chest physical therapy in chronic
obstructive pulmonary diseases and allied
conditions. In Casabury R, Petty TL (Eds):
Principles and Practice of Pulmonary
Rehabilitation. W. B. Saunders, Philadelphia,
1993; 167-83.

Gosseling R, Decramer M. Muscle training in
pulmonary rehabilitation. In Donner CF,
Decramer M (Eds): pulmonary rehabilitation.
ERS journals Ltd, UK, 2000.5.99-111.

Gosseling R, Troosters T, Decramer M.
Distribution of muscle weakness in patients
with stable chronic obstructive pulmonary
disease. ] CardiopulmRehabil. 2000 Nov-Dec;
20(6):353-60.

McNamara RJ, McKeough ZJ, McKenzie DK,
Alison JA. Water-based exercise in COPD
with physical co morbidities: a randomised
controlled trial. EurRespir J. 2013 Jun;
41(6):1284-91.

Laws D, Neville E, Duffy J; Pleural Diseases
Group, Standards of Care Committee, British

causec.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Thoracic Society. BTS guidelines for the
insertion of a chest drain. Thorax. 2003 Mayj;
58 Suppl 2: 1i53-9.

Falling LS: Controlled breathing techniques
and chest physical therapy in chronic
obstructive pulmonary disease and allied
conditions. In Casaburi R, Petty TL (Eds):
Principles and Practice of Pulmonary
Rehabilitation. W.B. Saunders, Philadelphia,
1193; 5s167-83

Goodfellow LT, Jones M. Bronchial hygiene
therapy. Am J Nurs. 2002 Jan; 102(1):37-43
Bruton A, Lee A, Yardley L, et al
Physiotherapy breathing retraining for asthma:
a randomised controlled trial. Lancet Respir
Med. 2018 Jan; 6(1):19-28.

Hallifax R, Janssen JP. Pneumothorax-Time
for New Guidelines? Semin Respir Crit Care
Med. 2019 Jun;40(3):314-322

Schnell J, Beer M, Eggeling S, Gesierich W, et

al. Management of Spontaneous
Pneumothorax and Postinterventional
Pneumothorax: German S3-Guideline.

Zentralbl Chir. 2018 Aug;143(S 01):512-543.
English, German.

Walsh JR, McKeough ZJ, Morris NR, et al.
Metabolic disease and participant age are
independent predictors of response to
pulmonary rehabilitation. ] Cardio

Rehabil Prev. 2013 Jul-Aug; 33(4):249-56.

Carreiro A, Santos ], Rodrigues F. Impact of
comorbidities in pulmonary rehabilitation
outcomes in patients with chronic obstructive
pulmonary disease. Rev Port Pneumol 2013;
19: 106-113.

Crisafulli E, Costi S, Luppi F, et al. Role of
comorbidities in a cohort of patients with
COPD undergoing pulmonary rehabilitation.
Thorax. 2008 Jun; 63(6):487-92.

Crisafulli E, Gorgone P, Vagaggini B, et al.
Efficacy of standard rechabilitation in COPD
outpatients with comorbidities. EurRespir J.
2010 Nov; 36(5):1042-8.

Puhan MA, Gimeno-Santos E, Scharplatz M,
et al. Pulmonary rehabilitation following
exacerbations of  chronic obstructive
pulmonary disease. Cochrane Database Syst
Rev. 2011 Oct 5 ;( 10):CD005305.

Man WD, Polkey MI, Donaldson N, Gray B]J,
Moxham ]J. Community pulmonary
rehabilitation after hospitalization for acute

pulm

exacerbations of  chronic obstructive
pulmonary disease: randomised controlled

study. BMJ. 2004 Nov 20; 329(7476):1209.

Revitt O, Sewell L, Morgan MD, Steiner M,
Singh S.  Short outpatient pulmonary
rehabilitation programme reduces readmission
following a hospitalization for an exacerbation

East ] Med Volume:27, Number:1, January-March/2022

75



28.

29.

30.

of chronic obstructive pulmonary disease.
Respirology. 2013 Oct; 18(7):1063-8.

Spruit MA, Singh SJ, Garvey C, et al;
ATS/ERS Task Force on Pulmonary
Rehabilitation. An official American Thoracic
Society/European Respiratory Society
statement: key concepts and advances in
pulmonary rehabilitation. Am ] RespirCrit
Care Med. 2013 Oct 15; 188(8): e13-64.

Guell MR, Cejudo P, Rodriguez-Trigo G, et al.
Quality  Healthcare Committee.  Spanish
Society of Pneumology and Thoracic Surgery.
Standards for quality care in respiratory
rehabilitation in  patients with chronic
pulmonary  disease.  Quality  Healthcare
Committee. Spanish Society of Pneumology
and Thoracic Surgery. (Arch Bronconeumol.
2012 Nov; 48(11):396-404. English, Spanish.
Kon SS, Clark AL, Dilaver D, et al. Response
of the COPD Assessment Test to pulmonary

31.

32.

33.

rehabilitation in unselected chronic respiratory
disease. Respirology. 2013 Aug; 18(6):974-7.

Braggion C, Pradal U, Mastella G, Coates AL,
Milic-Emili J. Effect of different inspiratory
maneuvers on FEV1 in patients with cystic
fibrosis. Chest 1996; 110:642-7.

Falk M, Kelstrup M, Andersen | B,
Pedersen SS, Rossing I, Dirksen H.  PEP
treatment or physical exercise. Effects on
secretions expectorated and indices of central
and peripheral airway function a controlled
study [abstract]. Proceedings of the 10th
International Cystic Fibrosis Congress; 1988
March 5-10; Sydney. 1988: P. & E.1.
Mortensen J, Falk M, Groth S, Jensen C. The
effects of postural drainage and positive
expiratory  pressure  physiotherapy  on
tracheobronchial clearance in cystic fibrosis.
Chest. 1991 Nov; 100(5):1350-7.

East ] Med Volume:27, Number:1, January-March/2022

76



