CONNECTICUT CHILDREN’S MEDICAL CENTER

CYSTIC FIBROSIS CARE CENTER

CLINICAL CARE PROTOCOL:

PNEUMOTHORAX

I.
Definition
Pneumothorax:
Air in the pleural space.  Most pneumothoraces in patients with CF are uncomplicated. Tension pneumothoraces are less common since the fibrosis associated with the disease often prevents significant lung collapse.  For the purposes of treatment, pneumothoraces may be considered as minimally symptomatic (usually small - less than 20% of affected hemithorax volume) or symptomatic (often large - greater than 20% of affected hemithorax volume).  

II.
Incidence

Incidence increases with age and severity of disease;  thus five to eight percent of all CF patients will eventually experience a pneumothorax, but this figure increases to approximately 16 to 20 percent specifically for the adult sub-population.  The cause is most often rupture of subpleural blebs through the visceral pleura.  Less common causes may be secondary to barotrauma (e.g. mechanical ventilation) or iatrogenic (central venous vascular access).  Maneuvers such as weight lifting, intense isometric exercises, and scuba diving can predispose to marked fluctuations of intrapleural pressure which could cause pneumothoraces.  

III.
Diagnosis 

History:
Symptoms include sudden onset of chest pain respiratory distress, and shortness of breath.  Activity at time of onset may be helpful (e.g. exercise, scuba diving, excessive coughing).  Previous history of pneumothoraces may suggest recurrence, and past history of chest pain without pneumothorax may suggest other possibilities (pleuritis, costochondritis, rib fractures).

Physical examination:  Signs that may be seen in isolation or combination include tachypnea, tachycardia, dyspnea, pallor, and cyanosis.  On auscultation decreased breath sounds, vocal fremitus, and decreased thoracic excursion on the ipsilateral side may occur.  Cardiovascular instability and subcutaneous air can occur and are more frequent with tension pneumothorax, as is mediastinal shifts with deviation of trachea from midline and change of the point of maximal impulse of the heart.  

Laboratory:  Chest radiographs, frontal and lateral, are the most important laboratory examination.  Of additional assistance, expiratory films may highlight free air as the lung deflates, and a lateral decubitus will show free air on the contralateral side as air rises (i.e.  on a left lateral decubitus film a rim of air becomes evident from a right-sided pneumothorax).

Note:
Pneumothoraces may be diagnosed radiographically with few if any symptoms and would be classified as ‘minimal’.  Other pneumothoraces, even though less than 20% lung volume, although small, may be associated with significant clinical manifestations, and would be classified as ‘symptomatic’.

IV.
Treatment
1.
Admit to hospital.  If the patient remains stable, aymptomatic, and the follow-up chest radiograph show no increase, the patient can be discharged and followed as an outpatient.

2.
If, on admission or at any time, the patient is symptomatic or the pneumothorax is greater than or equal to 20% of affected hemithorax volume, thoracostomy (chest) tube should be placed.  


In large pneumothoraces no suction is initially recommended;  this decreases edema and patient discomfort.  If suction is used, a negative pressure of no more than 20cm H2O should be used - more than this does not help.  Application of 100% O2 to increase reabsorption of free air may be less effective beyond the neonatal period.  In patients with more severe lung disease, consideration for suppressing a hypoxic respiratory drive must be entertained.

3.
Chest radiograph after insertion of the chest tube should be obtained.  If significant pneumothorax persists, fluoroscopic or ultrasound guided insertion of additional chest tubes should be considered.  

4.
Once significant reduction or resolution is obtained, assessment for continued air leak consists of observation for 24 - 48 hours, with repeat chest radiographs at these times.  

5.i.
If the lung remains well expanded the chest tube should be clamped;  if after approximately 12 hours a chest radiograph shows continued resolution, the chest tube may be removed;

5.ii.
At anytime during the 24 - 48 hour observation period or after clamping, if there is evidence of persistent air leak, negative pressure of no more than 20cm H2O should be applied; 

6.
After approximately 5 days if an air leak continues, suction should be changed to an underwater seal;  

7.i.
If symptoms and chest radiograph are stable, see item 4;

7.ii.
If pneumothorax has reaccumulated, or at anytime during the above protocol the patient worsens and/or fails to respond to management, sclerosis and/or surgery must be considered.

V.
Sclerosis, Surgery and Other Options
Chemical sclerosis is most often performed using quinacrine (100 mg in 50cc NS q.d. for 3 days), tetracycline (500 - 1500 mg in 50cc NS), and talc (10 gm in 50cc NS).  Initial success with quinacrine is approximately 90%.  Eventual recurrence with quinacrine ranges from 8 to 44%, talc is reported as near zero, and tetracycline to be relatively ineffective.  A major disadvantage of sclerosis through the chest tube is the high probability of extensive adhesion formation;  although this aids in the resolution of the pneumothorax, it can make future lung transplantation surgery more difficult (but is not an absolute contraindication).

Surgical options include thoracoscopy and open thoracotomy.  The former has been used to instill chemical sclerosis agents locally at the site of air leak, as well as for stapling of blebs.  It is technically more difficult in patients with CF, as often the lung does not collapse completely with pneumothorax decreasing adequate visualization.  Post-operative morbidity, pain, and length of stay are less than with open thoracotomy.  With open thoracotomy stapling or oversewing of blebs, and abrasion are possible.  

Needle aspiration should be done only as an emergency procedure because of severe compromise;  it does not replace or negate the need for chest tube placement.  Heimlich valves have been used as temporary measures during patient transport or for patients awaiting lung transplantation.

Recommendation at this time is to pursue surgical interventions (thoracoscopic and open thoracotomy) first, reserving chemical pleurodesis for patients whose clinical condition increases the risk of surgery (e.g. extremely poor anesthetic risk, heart and/or respiratory failure).  

