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Significant pulmonary complications have been re
ported in 20 to 40 percent of patients following ab
dominal or thoracic surgery, making pulmonary com
plications the single largest cause of mortality and 
morbidity in the postoperative period.1 Thoren2 and 
others3-5 have concluded that chest physical therapy 
is effective in the prevention and resolution of post
operative pulmonary complications. 

The Maryland Institute for Emergency Medical 
Services Systems (MIEMSS) consists of a 52-bed 
trauma unit that receives patients with multisystem 
injuries, 80 percent of whom arrive directly from the 
scene of injury. Prior to the institution of chest phys
ical therapy in this trauma unit, therapeutic bron
choscopy was the means of treating retained secre
tions and lobar collapse. Since 1973, chest physical 
therapy has been performed on more than 2,500 
critically ill patients. Because of our success in treating 
these patients, our protocol has now become the 
treatment of choice for respiratory complications 
caused by retained secretions. 

Chest physical therapy in MIEMSS is performed 
by licensed physical therapists and consists of the 
following: 
1. Evaluation of the patient, including past medical 

history, present diagnosis, current chest roentgen
ograms, current vital signs and their trends, and 
auscultative findings 

2. Segmental bronchial drainage position(s) for the 
patient, as described by Gaskell and Webber6 

3. Use of appropriate techniques of manual percus
sion, vibration, or breathing exercises 

4. Transtracheal suctioning, cough, or cough stimu
lation as appropriate 

5. Continued patient reevaluation 
6. Maximal patient mobilization 
Treatment time is not predetermined but is based on 
clinical signs of improvement, including changes in 
breath sounds and diminished sputum production. 

The following are two case studies in which chest 
physical therapy was successfully used, despite the 
presence of commonly quoted contraindications, for 
patients with multiple trauma. 

Case 1 

A 45-year-old black woman was admitted to the 
MIEMSS with the following injuries from an auto
mobile accident: 
1. Ruptured thoracic aorta distal to the subclavian 

artery (repaired, with two chest tubes inserted on 
the left) 

2. Large retroperitoneal hematoma 
3. Right kidney contusion 
4. Several vena cava tears, iliac vein tear, several 

vertebral vein tears 
5. Multiple mesenteric lacerations 
6. Left ovarian rupture and ovarian artery tears 
7. Ruptured spleen 
8. Right iliac wing fracture, superior and inferior 

pubic rami fractures, and a separation of the sa
croiliac joint 

9. Closed comminuted intertrochanteric fracture of 
the right femur 
Surgical intervention consisted of a left thoracot

omy, a laparotomy, and vascular repair. Postopera
tively, the patient was brought to the Critical Care 
Recovery Unit and placed on a volume-controlled 
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ventilator (Engstrom 300*). Prophylactic chest phys
ical therapy was begun 48 hours after admission. 
Subcutaneous emphysema was noted postoperatively 
and monitored, but it did not interfere with the chest 
physical therapy. Because of the pelvic fractures, the 
patient could not be turned to the right. However, she 
could be turned to the left with the turning mattress 
(this allows rotation of about 30 degrees from supine). 
Percussion, vibration, suctioning, or placing the pa
tient in the Trendelenburg (head-down) position were 
allowed. On the third day after surgery, turning to the 
right was allowed. Proper bronchial drainage posi
tioning was initiated because of the patient's worsen
ing pulmonary condition. Tubular breath sounds 
were present throughout the left lung field. As evi
denced by roentgenograms, this patient developed 
interstitial fluid as well as segmental infiltrates (the 
latter cleared with chest physical therapy). Ten days 
after admission, she suffered a collapse of the left 
lower lobe and the lingula and developed infiltrates 
in the apical and posterior segments of the left upper 
lobe (Fig. 1).7 These developments were in part pre
cipitated by incorrect placement of the endotracheal 
tube (incompletely obstructing the left main stem 
bronchus). Although therapeutic bronchoscopy was 
considered, this invasive procedure was not per
formed because: 
1. A positive end expiratory pressure of 18 cm of 

H2O was necessary to maintain adequate arterial 
blood gases, 

2. The patient's resting heart rate of 100 to 110 bpm 
fell to 30 bpm when mechanical ventilation was 
interrupted even for suctioning (a maximum time 
of 15 sec), and 

3. The patient had a labile blood pressure. 
Consequently, chest physical therapy was initiated 

to the posterior, lateral, and superior segments of the 
left lower lobe, the lingula, and the apical posterior 
segment of the left upper lobe following corrected 
placement of the endotracheal tube. Copious secre
tions were aspirated with suctioning. Treatment time 
was 75 minutes. 

A chest roentgenogram taken after chest physical 
therapy (Fig. 2) was interpreted as showing reexpan-
sion of the atelectatic areas with some scattered infil
trates in the left lower lobe (the interstitial pattern 
remained unchanged). Pretreatment and posttreat-
ment arterial blood gases showed a marked improve
ment (Table). 

In summary, chest physical therapy was not con-
traindicated by the subcutaneous emphysema, unsta
ble vital signs, and femoral traction. Also, chest phys-

Fig. 1. Before bronchial drainage (patient supine): col
lapse of left lower lobe and lingula with infiltrate in the 
apical and posterior segments of the left upper lobe. Note 
air bronchogram to left upper and lower lobes, as well as 
loss of left superior mediastinum, heart border, and left 
hemidiaphragm. 

Fig. 2. After bronchial drainage (3 V2 hours later, patient 
supine): clearing of atelectasis throughout left lung with 
interstitial infiltrate remaining. 

TABLE 
Arterial Blood Gas Changes Following Chest Physical 

Therapy 

Pao2 
PH 
PaCo2 

Before 
Treatment 20 Min. After Treatment 

FIO2 = 1.00 
61.00 

7.53 
34.00 

150.00 
7.60 

25.00 *LKB Instruments Inc, 12221 Parklawn Dr, Rockville, MD 
20852. 
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Fig. 3. Before bronchial drainage: atelectasis of left lower 
lobe and lingula. 

ical therapy was performed despite the presence of 
worsening chest roentgenograms and deteriorating 
arterial blood gas values, both of which reflected 
problems unresponsive to other medical manage
ment. 

Case 2 

A 20-year-old white woman was admitted to 
MIEMSS following an automobile accident with: 
1. Liver lacerations 
2. Right tibial plateau fracture 
3. Mild closed head injury 

Fig. 4. After bronchial drainage: reexpansion of left lower 
lobe and lingula. 

The patient had a history of smoking two or three 
packs of cigarettes a day. She was endotracheally 
intubated on admission. An exploratory laparotomy 
with repair of the liver lacerations and drainage by 
Shirley sumps was performed. The right lower ex
tremity was placed in a cylinder cast. About eight 
hours after admission, the patient was extubated. 
Following extubation, a left lower-lobe atelectasis 
developed with diminished breath sounds over the 
left base. At that time, chest physical therapy was 
initiated. Treatment consisted of turning the patient 
on her right side, one-third turn from prone, in the 
Trendelenburg position for bronchial drainage with 
vigorous percussion and vibration. 

The patient was not cooperative and had a weak 
cough because of abdominal pain. Therefore, the 
chest physical therapist had to induce coughing by 
stimulating the oral pharynx with a suction catheter. 
Treatment lasted about 45 minutes, at which time 
breath sounds were clear to auscultation. A repeat 
chest roentgenogram revealed clearing of the left 
lower-lobe atelectasis. 

Two days later, the patient again developed radio
logic evidence of left lower lobe and lingula atelectasis 
(Fig. 3), along with tubular breath sounds over most 
of the left lung. The chest physical therapist again 
performed treatment, which consisted of bronchial 
drainage to all segments of the left lower lobe and 
lingula, vigorous percussion, vibration, and breathing 
exercises, along with assisted coughing. No cough 
stimulation was necessary. A repeat chest roentgeno
gram revealed clearing of the lingula and left lower 
lobe (Fig. 4). 

The presence of pulmonary complications necessi
tated the use of chest physical therapy despite patient 
discomfort. When deciding whether to use chest phys
ical therapy one must consider the alternatives: the 
complications of bronchoscopy, possible development 
of pneumonia, the need for reintubation, and the 
hazards of anesthesia. 

SUMMARY 

Chest physical therapy is the preferred treatment 
in the MIEMSS for both preventing and treating 
pulmonary complications caused by retained secre
tions. The beneficial results of chest physical therapy 
in our facility, including improvement in chest roent
genogram appearance, arterial blood gases,8 and lung 
compliance,9 have been documented. The cases pre
sented illustrate the successful use of chest physical 
therapy despite the presence of severe trauma and 
possible contraindications. The potential benefits of 
chest physical therapy may outweigh the existing 
possible contraindications. 
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