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ABSTRACT

Objectives: To assess the role of incentive spirometry in trauma patients managed with tube thoracostomy
in preventing postoperative pulmonary complications.

Traumainjury accounts for 30% of all life yearslost in the U.S.% Chest trauma constitutes the major part of
trauma. The majority of chest trauma requires careful surveillance and no surgical intervention. Tube
thoracostomy may be required in the treatment of chest trauma. Incentive spirometer as a mechanical device
helps in the lung expansion and encourages the residual collection either fluid or air to come out of the pleural
space and drain it out through the chest tube.

Materialsand Methods: The study was conducted on patients coming with chest trauma to accident and
emergency department of Civil Hospital Karachi, from January 2013 till July 2014. A total of 100 patients
with chest trauma admitted through A& E department were enrolled in this research after taking written consent
for tube thoracostomy and agreed to be the part of this research protocol. After assessment and consent the
patients underwent tube thoracostomy under local anesthesia. The patients were divided into two groups by
envelope technique, group A (n=50), who were advised to use incentive spirometer post procedure and the
other was group B (n=50) who were not advised the use of incentive spirometer. Both the groups were then
managed on same protocol of antibiotics and pain killers and were observed for the recovery in terms of
removal of chest tube.

Results: Out of atotal of 100 patients, 68% were males and 32% were females. 73 % of the patients were
young ranging from 21 to 50 years of age with the peak incidence of 31% in the age group of 31-40 years
of age. The length of hospital stay was with mean of 5 daysin group A, as compared to the length of the stay
in group B is a mean of 8.5 days. Out of 100 patients 8 patient developed drain site infection [group A,
N=2(25%), group B n=6(75%)]. 4 patients developed empyemathorax [group A, n=1(25%), group B, n=3(75%)].
Conclusion: The study shows that the use of incentive spirometer reduces the post operative pulmonary
complications, length of hospital stay and also the cost and morbidity related to it. Incentive spirometer isa
cost effective device to be used in post operative patients with no harmful effects.

How to citethisarticle:d Khan NA, Rehman A, Khan |, Samo KA, Memon AS. Role of incentive spirometry in trauma O
patients managed with tube thoracostomy. J Dow Uni Health Sci 2015; 9(3): 117-120.

years|ost from cancer, heart disease and HIV. Trauma
isthethird cause of death overall and the most common
cause of death between the ages of one and 44 years
worldwide®. Chest trauma constitutes the major part
of traumatic injuries and |leads to serious consegquences.
It ranks third after head and extremity trauma’>. The
majority of chest trauma requires careful
surveillance and no surgical intervention.

INTRODUCTION

Trauma medicine is the study of medical problems
associated with physical injury. Each year trauma
accounts for 41 million emergency department visits
and 2.3 million hospital admissions across the world®
3 Traumainjury accounts for 30% of al life yearslost
inthe U.S". Traumatic events affect all age groups, the

impact on life yearslost is equal to the combined life
In Pakistan, as the populations is growing, people are

at high risk of traumain the form of RTA because of
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lack of facilities. Though not much locd dataisavailable
on chest trauma, only few studies have been done on
chest trauma. One study donelocally reported mortality
rate of 7% and another reported the mortality rate of
11.8%'31° Tube thoracostomy may be required in the
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treatment of chest trauma. Hence, it increases the
morbidity by introduction of microorganismsin pleural
cavity or by incomplete lung expansion?.

However, incentive spirometer is a device used to
improve the functioning of lungs. It helpsto minimize
the chance of fluid build-up in the lungs and also
improves air flow in lungs. The patient breathes in
from the device as slowly and as deeply as possible,
and then holds his’her breath for 2—6 seconds offering
visual feedback. This provides back pressure which
opens alveali.

As incentive spirometer helps in the lung expansion
so it can be used as a mechanical device for the
expansion of lungs so as to encourage the residual
collection either fluid or air to come out of the pleural
space and drain it out through the chest tube in the
underwater seal bottle and hence can help in early
removal of chest drains. Thistype of physiotherapy is
recommended and considered important in the care of
thoracostomy patients, but high quality evidence
remains lacking. The purpose of this study wasto offer
this type of chest physiotherapy with incentive
spirometer in patients treated with tube thoracostomy
to promote early lung expansion and removal of the
chest tube much earlier to prevent the patients to
develop complications versus those who were not
offered such physiotherapy with incentive spirometer.

MATERIALS & METHODS

The study was conducted on patients, presenting with
chest trauma to accident and emergency department
of Civil Hospital Karachi, from January 2013 till July

2014. The patients were managed as per ATL S protocol -

in the A& E department by the member of on-call
general surgical team and were shifted to emergency
operation theater for tube thoracostomy. After
counseling about the condition of the patient written
and informed consent was obtained.

Tube thoracostomy was performed following standard
protocol in emergency operation theater. Post
operatively patients were managed in general surgical
ward, V, Civil Hospitd Karachi for further management
until discharged. Once the patients were discharged
after satisfactory recovery they were followed up in
the OPD every week for a month to assess for any
complication like wound infection or pain at
thoracostomy site.

The patients were divided into two groups by envelope
technique, group A (n=50), who were advised to use
incentive spirometer after tube thoracostomy and the
other was group B (n=50) who were not advised the
use of incentive spirometer after tube thoracostomy.

Number of Patients

Number of Patients

Both the groups were then standardized with respect
to antibiotics and pain killers and were observed for
the recovery in terms of lung expansion, removal of
chest tube or any chest tube related complications.

All procedures followed were in accordance with the
ethical standards of the responsible committee on
human experimentation (institutional and national) and
with the Helsinki Declaration of 1975, asrevised in
2008. Informed consent was abtained from al patients
for being included in the study.

RESULTS

Out of atotal of 100 patients, males were 68% and
females were 32%. From atotal of 100 patients, 73 %
of the patients were young ranging from 21 to 50 years
of age. The highest numbers of patients were in the
age group of 31-40 years of age group. The mechanism
of injury was road traffic accidentsin 71%, fire arm
injury in 26% and 3% of the total patients came with
stab wound on the chest.

The different indications for which the patients
underwent tube thoracostomy are shown in figure 4.
The total length of the stay in hospital was three to
seven daysin group A, with a mean of five days as
compared to the length of the stay in group B which
was 4 to 13 days with amean of 8.5 daysas shownin
figure 3.
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Figure 1: Age Distribution.
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The results clearly shows that the patients who were
advised to use incentive spirometer have less post
operative complicationsin terms of wound infection,
pain at drain site and developing empyema thorax,
summarized in figure 4. Two patients were referred to
thoracic surgery department for further management
[group A, n=0(0%), group B n=2(100%)]. In follow
up visit 64.7% (n=11) of the patients of group B
complained of pain at the drain site after 14 days as
compare to 35.29% (n=6) of the patients of group A
complained of pain at the drain site after 14 days.

Length of Stay in Hospital
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Figure 4: Complications seen in comparative groups

DISCUSSION

Chest trauma constitutes the mgjor part of mgjor trauma.
Most of the exposed patients need tube thoracostomy
as an immediate intervention to save their lives along
with resuscitation.

There are different schools of thoughts regarding the
use of incentive spirometer in post operative period of
penetrating chest traumafor evacuation of blood, expanson
of lung, prevention of clotted haemothorax”®, empyema
and post operative pneumonia®*.

Our study has showed reduction in hospital stay with
the use of incentive spirometry as 3 to 7 daysin group
A, with amean of 5 days as compared to the length of
the stay in group B which was 4 to 13 days with a
mean of 8.5 days as compared to other study showed
the length of hospital stay was 7.2 +/- 2.07 days and
12.4 +/- 3.63 daysingroup | and 1 r%pectively?

Hence the use of incentive spirometer helpsin early
recovery of the patient and decreasing the length of
hospital stay and thus decreasing the financial and
psychological burden on the patients.

The risk and severity of postoperative pulmonary
complications can be reduced by the judicious use of
therapeutic maneuvers that increase lung volume. Our
objective was to assess the effect of incentive spirometry
compared to no therapy®. Pertinent data is lacking
regarding the use of incentive spirometer and thereis
need to conduct well-designed trials to define the
evidence based benefit of the use of incentive
spirometer®121516 The device was well tolerated by
patients, and there were no complications associated
with its use. It is a safe device to be used in future
studies®3, This study has shown marked reduction in
drain site infection, empyema and need to refer to
thoracic surgery department which has made its effect
to useit as cost effective device.

Postoperative pulmonary complications have a
significant clinical and economic impact associated
with increased observed number of deaths, morbidity,
length of stay and associated cost’. In view of this
study incentive spirometer can be recommended to the
patients undergoing tube thoracostomy for early
recovery and preventing complications.

CONCLUSION

Our study has shown that the use of incentive spirometry
reduces post operative pulmonary complications, length
of hospital stay and also the cost and morbidity related
to it. Incentive spirometry is a cost effective method
to be used in post operative patients with no harmful
effects.
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