Insertion of Chest Tube in Trauma
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Indications in the trauma setting

Penetrating trauma:


Any detectable pneumothorax or hemothorax

Blunt trauma:


Significant pneumothorax or hemothorax (detectable clinically or from chest X-ray) most literature states >3cm apex to cupola distance.  

Pneumothorax if positive pressure ventilation is anticipated, to prevent the risk of tension pneumothorax.

Pneumothorax in the setting of a flail chest.

Pneumothorax or hemothorax in an unstable patient

Empyema

Minor pneumothorax or hemothorax detected on CT chest may be treated conservatively if the patient is going to be closely observed in the next 24 hours, eg admitted to a High-Dependency Unit.  Where there is any doubt, it is better to err on the side of caution and insert a chest tube.

Contraindications

Relative contraindications:

Overlying cellulitis or high risk of infection

A patient with bleeding diathesis and small pneumothorax and who is stable may wait for blood products to correct the clotting defect first.

Physical Findings:

Decreased chest expansion 

Hyperresonant percussion

Decreased breath sounds (85%)

Subcutaneous emphysema

Accessory Muscle Use

Hypoxemia

Dyspnea (80%)

Chest Pain (95%)

Radiographic Findings:

Looking for the white visceral pleura line

Sensitivity: 85%
False Positives:


-Scapular edge


-Tubing


-Skin folds

Ultrasound (Normal)

Looking for the following:






-Sliding Lung Sign


-Comet Tailing


-Lung Point Sign


-M-Mode: ”Sand on the Beach” 
Sensitivity: 95%

Specificity: 90%

Negative Predictive Value: 100%
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Ultrasound (PTX)

No sliding lung sign.

Other causes of lose of sliding lung sign:


-Adhesions/loculations


-Atelectesis


-Pulmonary contusions


-Pneumonia/infiltrates


-ARDS

         -Right main stem intubation
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Explanation and consent for procedure

In a stable patient, the procedure should be explained and verbal consent sought.

Risks and complications

Bleeding – this is often from injury to the intercostal vessels.

Lung, cardiac and major vessel perforation

Intercostal neuralgia

Tube blockage

Subcutaneous emphysema

Infection and empyema

Equipment

Chest tube tray or large suture tray (should contain suture forceps, scalpel, at least 2 curved/Kelly clamps, suture scissors, Mayo/curved scissors)

Sterile gown, mask, gloves

Sterile drapes, gauze

Local anaesthetics – 1%-2% lidocaine

Antiseptic solution

22 G needle, 10ml and 20ml syringes for anaesthesia

0 or 1.0 silk suture

Chest tube – 24-28 FG for pneumothorax alone. 32 FG or larger for hemothorax 

Underwater sealed drain (UWSD)

Petroleum gauze dressing, 4x4 gauze, 2 inch tape

Position and Landmarks

The patient should be recumbent or semirecumbent.  The ipsilateral arm should be maximally abducted.  Mark the 4-5th intercostal space at the anterior axillary line. The patient should be placed on high-flow oxygen and should have cardiac and oxygen saturation monitoring.  The patient should also have intravenous access.

Procedure 
1. Position patient.

2. Mark, sterilize, and drape the area:  mid to anterior axillary line in the 4-5th intercostal space. 

3. Make a 3-5 cm transverse incision overlying the 5-6th rib. Use blunt dissection with a Kelly through subcutaneous tissue, tracking obliquely just over the 6th rib into the 4-5th intercostal space.  Continue blunt dissection through the intercostal muscles until parietal pleura is reached.  

4. Penetrate the parietal pleura with blunt forceps or gloved finger where a “pop” and rush of fluid/air is felt. 

5. Spread open clamps to make a pleural hold wide enough for your finger so you can feel the visceral pleura.  Insert a finger through this tract into the pleural space to ensure lung is not stuck to the chest wall.  

6. Clamp proximal end of chest tube. Grasp the tip of chest tube with curved clamp and direct it through the hole into the pleural space.  You can use your finger to help direct superiorly and posteriorly. For isolated pneumothorax, aim the tube superiorly and anteriorly.  For hemothorax or hemo-pneumothorax, direct tube posteriorly and inferiorly.  Sometimes a “twisting or rotating” motion as you direct the tube helps prevent kinking and ensures proper tube placement.  

7. Advance chest tube until the last side hole on the tube is at least 5 cm inside the chest wall.

8. Unclamp proximal end of tube and connect to underwater sealed drain (UWSD)/ Pleurovac 10-20cmH20) wall suction.  Ensure the fluid level is swinging with respirations.  If not, check tube position in chest cavity and re-insert of necessary.  Ensure that UWSD is always placed at a level below the patient.

9. Place one deep skin suture into the incision adjacent to chest tube and tied so that the skin is closed around the tube and airtight. The ends of the suture can then be wrapped several times around the tube and tied to prevent the tube from falling out.

10. Dress with sterile occlusive dressing, sterile gauze and multiple strips of cloth tape.  

12.  Repeat chest x-ray to confirm position of chest tube, chest pleurovac is working, vitals and reassess the patient, document.
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