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Case presentation

A 63-year-old male patient was admitted to a local hospital 
with a four day history of bilateral chest tightness and pain 
without any recognizable cause. The symptoms worsened 
after physical activities, along with shortness of breath. At 
hospital admission, bilateral tension pneumothorax was 
diagnosed and emergency bilateral closed-chest drainage 
was performed; however, the symptoms did not improve. 
Patient was then he transferred to the Department of 
Cardiothoracic Surgery of Taizhou Hospital of Zhejiang 
Province for further evaluation and treatment.

The patient had a history of chronic obstructive 
pulmonary disease (COPD) for 3 years but had no history 
of hypertension, coronary artery disease, or tuberculosis. 
The patient was non-smoker and did not consume alcohol. 
He did not work as pastor or miner and he was not exposed 
to any chemical substance. During physical examination, the 
pulse rate was 105 beats per minute, body temperature was 
36.5 ℃, the respiratory rate (RR) was 25 breaths per minute,  
blood pressure 139/87 mmHg, body height 172 cm, 

and body weight was 46 kg. Orthopnea was diagnosed. 
Crepitus was palpable over his limbs, neck, chest wall, and 
scrotum. Tympany was heard during percussion in both 
lungs. Respiratory breath sounds were decreased, while 
no obvious dry or moist rales were heard. The cardiac 
rhythm was regular, and no obvious pathological murmur 
was noticed. Computer tomography (CT) at admission 
revealed bilateral pneumothorax, massive air accumulation 
in the subcutaneous tissues of the neck, mediastinum, chest 
wall/abdominal and pelvic walls, and both scrotums, minor 
bilateral pleural effusion, and patchy opacities in both lungs 
(Figure 1). Routine blood testing was performed: white 
blood cells (WBC), 8.2×109/L; hemoglobin (Hg), 131 g/L;  
neutrophil granulocyte ratio (N%), 92.2%; and absolute 
neutrophil count (ANC), 7.6×109/L. Arterial blood gas was 
analyzed: pH, 7.39; PO2, 88 mmHg; and PCO2, 44 mmHg.

After admission to the hospital, the both chest tubes 
were placed under 2–5 kPa suction. At rest, the patient 
had an obvious air leak from both chest tubes. Cefoxitin 
combined with levofloxacin was given IV for antimicrobial 
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treatment for 3 days. However, the patient’s symptoms 
did not improve, and the WBC tended up to high up. 
Consequently, imipenem/cilastatin IV was given.

Other treatments included aminophylline for dilating 
bronchus and ambroxol hydrochloride for reducing phlegm. 

The symptoms of chest tightness were obvious, along with 
high tension of subcutaneous emphysema, especially on the 
right chest wall. Also, the patient was found to be coughing 
up yellow sputum. On the second day after admission, 
infraclavicular skin incisions (blow holes) were fashioned 
to release subcutaneous emphysema and the symptoms 
were slightly alleviated. As symptoms persisted a second 
closed drainage of the right thoracic cavity was performed 
at the sixth days after admission. A large amount of air was 
drained off via three thoracic tubes after the procedure, and 
the symptoms were relieved. However, one month after the 
conservative treatment, there was a persistent air leak, and 
the subcutaneous emphysema was still evident. A second 
chest CT revealed bilateral pneumothorax (drainage tube 
indwelling), extensive accumulation of air in the subcutaneous 
tissues of the neck, mediastinum, chest wall/ pelvic wall, 
and both scrotums, patchy opacities in both lungs, and 
minor bilateral pleural effusions (Figure 2). A subsequent 
arterial blood gas analysis showed that the PO2 was  
72 [80–100] mmHg and the PCO2 was 51 [35–45] mmHg.

Clinical diagnosis

Bilateral tension pneumothorax, rupture of bilateral 

Figure 1 Chest computed tomography (CT) images on admission bilateral pneumothorax (drainage tube indwelling) and massive air 
accumulation in the subcutaneous tissues of the neck, chest, abdomen, scrotums, and limbs.

Figure 2 One month after conservative treatment, a second chest 
CT revealed bilateral pneumothorax (drainage tube indwelling), 
massive air accumulation in the subcutaneous tissues of the neck, 
mediastinum, chest wall/pelvic wall, and both scrotums, and a 
small amount of pleural effusion on both sides. CT, computed 
tomography.
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pulmonary bullae, COPD, massive bilateral subcutaneous 
emphysema, small amount of pleural effusion on both sides, 
and pulmonary infections.

Multidisciplinary team (MDT) approach

The patient was admitted due to “chest pain and tightness 
at both sides for 4 days” and diagnosed with bilateral 
tension pneumothorax. After closed-chest drainage on 
both sides, air leak persisted and subcutaneous emphysema 
progressively aggravated, along with lung infections. 
The skin was incised to relieve the subcutaneous air, and 
additional therapeutic approaches including closed-chest 
drainage tubes, antibiotics, and auxiliary expectoration 
were applied. However, the efficacy was poor after 
1 month of treatment, and further treatments were 
discussed.

Inputs from department of respiratory medicine

Dr. Xiaofen Su (from the First Affiliated Hospital of 
Guangzhou Medical University): The patient had a poor 
nutritional status, including wasting. His body mass 
index (BMI) was only 15.5. He had a history of COPD. 
The bilateral pneumothorax seen in him was a secondary 
condition. Conservative treatment should be the primary 
choice. Active infection control, control of COPD 
symptoms, and medical conservative treatment can be 
applied. Surgical treatment might be considered if these 
interventions failed.

If the conservative treatment continues, the following 
measures may be taken: (I) serological and pathogenic 
specimens are taken to evaluate the infection, and 
antimicrobial treatment is actively performed; (II) the 
patient has COPD, with hypoxia and carbon dioxide 
retention. Thus, measures (e.g., relieving cough, eliminating 
phlegm, relieving spasm, and alleviating asthma) for 
enhancing clearance of airway secretions may be applied to 
keep the airway patent. In necessary, noninvasive ventilation 
may be used to improve ventilation and oxygenation, 
which needs to be performed under closed-chest drainage; 
(III) since the patient had bilateral pneumothorax, 
persistent air leak, and systemic subcutaneous emphysema, 
mediastinotomy for continuous drainage may be performed 
under a negative pressure of 1–2 kPa during the bilateral 
closed-chest drainage. If the air leak persists (i.e., bubbles 
continue to emit from the water-sealed drainage bottle 
24–48 hous later), pleural adhesion therapy may be applied 

when both lungs are almost completely recruited. If the 
lungs are still not recruited 5 days later or if the rupture 
is still not closed after treatment for pleural adhesions, 
surgical treatment may be considered.

If surgery is required, the patient should be transferred to 
intensive care unit (ICU) immediately after the procedure. 
Suggestions on respiratory management: invasive ventilator 
ventilation is performed under tracheal intubation, which 
facilitates airway management, ensures airway patency and 
drainage of sputum, improves ventilation and oxygenation, 
and relieve carbon dioxide retention. The tubes may be 
withdrawn after the condition becomes stable. Other 
treatments: measures for relieving cough, eliminating 
phlegm, relieving spasm, and alleviating asthma continue; in 
addition, early enteral nutrition ensures nutritional support 
and protein delivery and promotes wound healing.

Inputs from ICU

Dr. Haijun Yao (from the Intensive Care Unit, the Sixth People’s 
Hospital of Shanghai Jiao Tong University): Based on the 
symptoms, signs, and chest CT findings of the patient, a 
definite diagnosis of pneumothorax can be made. After a 
long period of conservative treatment, the symptoms have 
not been well relieved and the patient still suffers from 
pulmonary air leaks and atelectasis, with manifestations 
of increased lung infection and respiratory failure. Thus, 
surgery should be the first choice.

If the patient refuses surgical treatment, F16 or even 
smaller chest tubes may be placed for closed-chest drainage, 
and suctioning with low negative pressure (suction force  
<3 kPa) continues. The secretions, blood samples, and 
sputum samples were cultured and drug susceptibility 
testing was performed. The antimicrobial use is adjusted 
according to drug susceptibility testing results.

If surgical treatment is performed, staged surgery should 
be applied for both sides of pneumothorax according to the 
patient’s current condition. The right side can be surgically 
treated firstly because the right side is relatively large; if 
there is any problem, the left side may still be compensated. 
The specific operation protocol (repair or resection of parts 
of lung tissues) needs to be determined by thoracic surgeons 
based on the intraoperative histopathology. After the 
operation on the right side is completed, an operation on 
the left side may be considered after the condition becomes 
stable. The specific surgical protocol may be same as that 
on the right side.

Double-lumen tracheal intubation under general 
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anesthesia should be applied, during which attention should 
be paid to the location of the endotracheal tube and the 
vital signs and the end-tidal carbon dioxide partial pressure 
should be closely monitored. If the oxygen partial pressure 
cannot be properly maintained, intermittent two-lung 
ventilation may be applied.

The principles of postoperative management include: 
(I) during the ventilator support after the surgery, the 
use of positive end-expiratory pressure (PEEP) should be 
minimized; (II) clinically satisfactory oxygen saturation 
(i.e., 92%) should be achieved with the lowest oxygen 
concentration; (III) the endotracheal tube should be 
removed as early as possible, along with atomization 
treatment, reducing phlegm, and other symptomatic 
measures; (IV) if the oxygen saturation decreases after 
extubation, oxygen inhalation mask or noninvasive 
ventilator-assisted high-volume ventilation (high flow) 
may be considered; (V) the patients should be encouraged 
to be ambulatory as early as possible; (VI) postoperative 
nutritional support should be strengthened; and (VII) 
the air inflow and outflow should be strictly controlled to 
reduce pulmonary interstitial effusion and improve the 
ventilation/perfusion ratio.

Dr. Yuetian Yu (from Renji Hospital, Shanghai Jiaotong 
University School of Medicine): The patient was initially 
diagnosed with tension pneumothorax. He received 
bilateral closed-chest drainage, followed by the use of a 
second-generation cephalosporin (cefuroxime 1.5 g IV 
q12h), which met the guidelines on antimicrobial therapy. 
The patient suffered from cough with yellow viscous 
sputum after cardiothoracic surgery. Since he also had 
new exudates on both lower lungs, hospital-acquired 
pneumonia is considered. The patient had a history of 
COPD. After hospital-acquired pneumonia occurs, sputum 
culture should be performed to isolate the pathogen, along 
with antimicrobial susceptibility test. Since the second-
generation cephalosporin was ineffective, levofloxacin (a 
respiratory quinolone) combined with cefoxitin was used 
instead. Since no bacteriological outcome was achieved, 
imipenem/cilastatin sodium was used instead; however, the 
result was still poor.

The possible causes of suboptimal antimicrobial therapy 
may include: history of COPD; poor underlying lung 
condition; ongoing bilateral closed-chest drainage; parts of 
chest wall activities are inhibited by chest tube; scratching of 
the pleura by the drainage tubes due to cough; severe pain 
restricts the drainage of the sputum, which subsequently 
results in lung infection. Empiric antibiotic use should be 

adjusted according to the epidemiological trend in hospital-
acquired pneumonia in the ward. Patient’s with hospital 
acquired pneumonia secondary to COPD are at high risk of 
Pseudomonas aeruginosa infection, for whom levofloxacin 
combined with piperacillin/tazobactam may be a good choice.

The patient has suffered from compression of the lung 
tissue due to pneumothorax. Blood gas analysis indicated 
hypoxia and carbon dioxide retention. The presence of 
a closed drainage tube in the chest had led to the limited 
mobility of the chest wall. In addition, poor drainage of 
sputum, poorly controlled pulmonary infection, and a 
prolonged disease course could easily induce infections with 
multi-drug resistant bacteria. After 1 month of closed-chest 
drainage, the effectiveness was poor and the pneumothorax 
was not absorbed, along with massive air accumulation 
in the subcutaneous tissues. Therefore, further surgical 
treatment is recommended.

After the surgery, the patient should be transferred to 
ICU for close monitoring. Special attention should be 
given to the blood gas analysis results, chest X-ray findings, 
and vital signs. Since the patient had a history of COPD, 
oxygen inhalation therapy with high-concentration oxygen 
may lead to carbon dioxide retention. Thus, high-flow 
ventilation within a short period of time may be considered. 
Postoperative active drainage of sputum should be 
performed. Sputum culture and drug susceptibility testing 
should be performed repeatedly to identify the pathogen 
and thus inform antimicrobial use.

Inputs from department of thoracic surgery

Dr. Xuefeng Leng (from the Affiliated Hospital of Chengdu 
University): The patient was mainly presented with the 
rupture of bilateral pulmonary bulla after COPD, and the 
lung leak was obvious. After a long period of drainage and 
conservative treatment, the therapeutic effectiveness was 
poor. Massive air accumulation in subcutaneous and soft 
tissues is still present. Surgical treatment may be considered 
if there is no absolute surgical contraindication after an 
adequate anesthesiologic evaluation.

If the patient refuses surgery, pleural adhesion agent may 
be injected into the left side of the thoracic cavity, which 
generally can achieve satisfactory effectiveness. On the 
right side, injection of pleural adhesion agent may not be 
effective due to inadequate lung recruitment. Antimicrobial 
treatment may be applied firstly, followed by expectoration 
(aspiration of sputum by bronchoscope, if necessary). 
Negative pressure suction may be utilized if appropriate. 
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After the lungs are recruited, a pleural adhesion agent 
is injected for treatment. In our center, three patients 
with severe grade III air leak failed to achieve effective 
pulmonary recruitment after negative pressure suction and 
other related treatments. Fortunately, the ruptured bullae 
were ultimately closed after repeated injection of pleural 
adhesion agents. The duration of conservative treatment can 
be long (may last 7–15 days). Furthermore, the feasibility 
of placing an intracavity valve in the target segment of the 
bronchus may be assessed in the endoscopy center.

If surgical treatment is planned, it is recommended to 
inject a pleural adhesion agent into the left thoracic cavity 
for conservative treatment. After the air leak disappears 
on the left side, resection of the right pulmonary bullae 
and pleurodesis can be performed. There were numerous 
similar patients in the department of respiratory medicine 
of our center. Examinations of this patient showed that the 
left pulmonary tissue was well recruited, whereas there were 
still large residual cavities on the right side. Massive air leak 
still existed on the right side after conservative treatment, 
along with poor lung recruitment, large residual cavities, 
and poor effectiveness of drainage alone. The massive air 
accumulation in subcutaneous and soft tissues may be due 
to the air leak at the right side.

Anesthesia may be associated with high risk due to the 
underlying COPD, poor pulmonary function, and poor 
tolerance to one-lung ventilation. Resection of the right 
lung bullae may be associated with relatively controllable 
surgical time and risk. Non-intubated anesthesia or single-
lumen endotracheal intubation with low tidal volume can 
be considered. If the patient could tolerate intraoperatively, 
single-lumen endotracheal intubation for intraluminal 
blockage may be applied to maintain a clear surgical 
field and improve the operability. However, if the patient 
could not tolerate it, intermittent two lung ventilation 
can be a choice. Meanwhile, the right chest tube should 
be maintained to avoid the aggravation of pneumothorax 
caused by rupture of bullae.

Even if the patient underwent surgery, there would still 
be a risk of air leak at the wound surface due to the poor 
lung quality. After the surgery, in addition to the routine 
respiratory tract management and enhanced recovery after 
surgery (ERAS) in the department of thoracic surgery, 
active antimicrobial therapy and adequate drainage should 
be applied. If the duration of air leak at the operated side 
exceeds 5 days, a pleural adhesion agent can still be injected 
into the thoracic cavity to speed up wound healing. The 
chest tube can be withdrawn when the chest tube becomes 

free of air leak.
Dr. Qiang Lu (from Tangdu Hospital, the Fourth Military 

Medical University): According to the patient’s current 
condition, surgery should be performed as soon as possible. 
Double-lumen endotracheal intubation is required during 
the surgery. During the anesthesia, the left and right main 
bronchi must be fully separated to improve the anesthetic 
safety and facilitate surgical maneuvers. A two-phased 
surgery may be the optimal option. The right side should be 
operated on firstly by using a video-assisted thoracoscopic 
(VATS) minimally invasive technique, during which a pad is 
inserted into the stitch nails to reduce postoperative air leak. 
Adequate lung recruitment should be achieved after surgery 
to eliminate residual cavity. Meanwhile, airway clearance 
management should be enhanced to facilitate expectoration. 
Any change in the general condition and the right chest 
should be closely monitored.

If the patient refuses surgery, the chest tube should re-
placed at the 2nd rib to eliminate the residual cavity on 
the right chest and keep patent drainage. Meanwhile, 
symptomatic antimicrobial treatment should continue. 

Inputs from department of anesthesiology

Dr. Chunguang Wang (from Baoding First Central Hospital): 
The patient must receive a surgery since he had a history 
of COPD and has developed spontaneous pneumothorax. 
Conservative treatment was ineffective. Even worse, the 
symptoms of pneumothorax have worsened, along with 
massive subcutaneous emphysema. Simultaneous resection 
of bilateral pulmonary bullae is recommended.

The surgery should be performed under general 
anesthesia, with double lumen endotracheal intubation 
during one-lung ventilation. Tips for the anesthesia include: 
(I) use the closed-chest drainage tubes as large as possible 
and maintain the drainage tubes unobstructed, so that the 
air in the chest cavity can be thoroughly removed; (II) 
induction of anesthesia should be as stable as possible, so as 
to avoid increased intrathoracic pressure caused by cough 
or other factors; (III) pressure should be applied to control 
ventilation, so as to minimize the amount of massive air 
entering the chest cavity or subcutaneous tissues due to 
positive pressure ventilation; and (IV) use anticholinergic 
drugs to reduce the increase in respiratory secretions (which 
can increase airway pressure). If the patient refuses surgery, 
use the closed-chest drainage tubes as large as possible and 
maintain the drainage tubes unobstructed, so that the air in 
the chest cavity can be thoroughly removed.
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Inputs from department of rehabilitation

Dr. Juanjuan Lei (from Tangdu Hospital): Surgical treatment 
is recommended. One month after the symptomatic 
conservative treatment, CT revealed the presence of 
pneumothorax on both sides of the chest, along with 
massive air accumulation in the subcutaneous tissue of the 
scrotums, severe atelectasis on the right side of the chest, 
low partial pressure of oxygen (PaO2), and severe systemic 
symptoms. Conservative treatment can no longer improve 
atelectasis or hypoxia.

Since the patient is old and has severe conditions, 
he cannot tolerate surgery on both sides of the chest. 
Therefore, the surgery should be two-phased: on the right 
side first, and on the left, subsequently. The surgery should 
be performed under general anesthesia, during which 
arterial blood gas variables, heart rate, and blood pressure 
should be closely monitored. Antimicrobial therapy and 
nutritional support should always be offered no matter 
whether the patient agrees to receive a surgery. Physical 
therapists may guide the patient to receive training on 
breathing and sputum clearance and thus promote their 
recovery.

Discussion and summary

Pneumothorax is often unilateral and only 1% of patients 
may develop bilateral pneumothorax. When pneumothorax 
occurs, the patients often suffer from a sudden onset of 
difficulty in breathing along with chest pain; however, it 
may also be asymptomatic in a small proportion of patients, 
and the condition is identified only during a health check-
up (1,2). Bilateral pneumothorax is often seen in old 
patients with underlying chronic lung diseases. As a sudden 
and complex condition, it can easily cause respiratory failure 
and yield high mortality. Timely diagnose and effectively 
closed-chest drainage are crucial for avoiding/controlling 
respiratory failure caused by bilateral pneumothorax (3).

For the subsequent treatment of our current case, surgical 
treatment is strongly recommended by expert groups 
(Thoracic Surgeons, Anesthesiologists, Pulmonologists 
and rehabilitators). Surgery should be done under general 
anesthesia using double-lumen endotracheal intubation, 
which not only can ensure the depth of anesthesia but also 
maintains a clear operative field and facilitates surgical 
maneuvers. Considering the poor general condition, poor 
lung function, and lung infections in the patient, some 
experts also recommend non-intubated anesthesia under 

spontaneous breathing or single-lumen endotracheal tube 
anesthesia. By using sedative and analgesic drugs with 
rapid onset, short half-life, and little impact on circulation 
and respiration, non-intubated anesthesia can maximize 
the physiological stability during surgery and promote 
postoperative recovery (4). Patients who are expected 
to have difficulty in withdrawing ventilatory support 
(e.g., patients with COPD, interstitial lung disease, and/
or poor pulmonary function) will benefit more from this  
technique (5). Patient’s complete collaboration before-
during surgery is paramount, and should be taken in to 
account when such approach is chosen.

Interestingly, there were different opinions on whether 
the surgery should be performed on one side or both sides 
or where a one-phase or two-phased surgery should be 
performed. An expert from the department of anesthesiology 
suggested a surgery on both sides in one single phase, 
whereas experts from other departments agreed that a two-
phased surgery should be adopted based on the following 
considerations: (I) the patient is old, with a long and severe 
disease history; (II) the patient cannot tolerate an operation 
on both sides within one single phase; (III) the pneumothorax 
was large on the right side, and an operation on the right 
side before on the left side is more feasible. An expert from 
the department of thoracic surgery also advised the injection 
of adhesion agent into the left thoracic cavity to treat 
pneumothorax. A variety of adhesion agents including talcum 
powder suspension, high-concentration glucose, autologous 
venous blood, human serum albumin, erythromycin, blood 
coagulation enzymes, and diluted iodophor have been 
described. However, their safety and effectiveness still need 
to be further elucidated in studies with large sample sizes (6).

Experts from most disciplines recommended that the 
patient should be transferred to ICU after surgery, focusing 
on respiratory tract management, antimicrobial therapy, 
drainage tube management, nutritional support, and 
rehabilitation exercises. After multidisciplinary consultations, 
we decided to perform two-staged surgical treatment under 
general anesthesia with double-lumen tracheal intubation for 
the patient. The VATS resection of right pulmonary bullae, 
suturing, and fixation of pleura was performed firstly, and 
then the patient was transferred to ICU.

Treatment

After 1 month of conservative treatment, the patient 
underwent VATS resection of right pulmonary bullae, 
suturing, and fixation of pleura under general anesthesia 
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with double-lumen tracheal intubation. After the surgery, 
while there was no obvious air leak on the right chest tube, 
air leak persisted on the left chest tube. A second chest 
CT indicated that the lungs were well recruited and the 
subcutaneous emphysema gradually subsided (Figure 3). 
One week later, VATS resection of left pulmonary bullae, 
suturing, and fixation of pleura was performed. After the 
surgery, air leak did no longer exist on the left chest tube. 
Seven days after surgery, both lungs were well recruited and 
the patient was discharged from the hospital (Figure 4).

Conclusions

The MDT, mainly for tumor diagnosis and treatment, 
has been widely recognized. It integrates the opinions of 
experts from various disciplines and provides one-stop 
service for the patients. It is also helpful to provide more 
comprehensive and reasonable treatment decisions for the 
diagnosis and treatment of critically ill patients (7). In our 
current case, based on the inputs of an MDT composed 
of experts from the department of thoracic surgery, 
ICU, department of respiratory medicine, department of 
anesthesiology, and department of rehabilitation, two-staged 
VATS resection of pulmonary bullae, suturing, and fixation 
of pleura was performed. After the surgery, the patient 
was transferred to ICU, where he received antimicrobial 
therapy, nutritional support, and rehabilitation exercises. 
The patient recovered well within one week after the 
surgery. MDT can help health care providers to make the 
right decisions at the critical time point in the treatment of 
disease, allowing patients to receive appropriate treatment 
and maximizing patient safety and quality of care.

Expert opinion 1: thoracic surgery under general 
anesthesia (Dr. Kurt Ruetzler)

As an anesthesiologist, I would definitely prefer thoracic 
surgery under general anesthesia including tracheal 
intubation. 

Bilateral surgery might be possible, but mostly depends 
on pulmonary function of both lungs. Patient has a long 
history of COPD, therefore pulmonary function might be 

Figure 3 CT findings after the operation on the right side of the 
chest: Pneumothorax persisted on the left side. After the right 
side was operated (with drainage tube indwelling), there were 
just a little amount of pleural effusions on both sides, along with 
segmental atelectasis at the left lower lung. The air accumulation 
in the subcutaneous tissue of the chest wall significantly decreased. 
CT, computed tomography.

Figure 4 CT findings after the operation on both sides of the chest: both pneumothorax and subcutaneously accumulated air were absorbed. 
CT, computed tomography.
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decreased, but bilateral surgery might still be an option. 
I would suggest intravenous general anesthesia. 

Intubation can be done using a double-lumen tube (DLT); 
although a single-lumen tube in combination with a 
bronchial blocker might be an appropriate option. The 
patient most likely needs prolonged ventilatory support 
on ICU and using a single-lumen tube during surgery 
prevents from changing the DLT to the obligate single-
lumen tube for ICU. First, surgery should be performed 
on the right side, followed by the left. During single-lung 
ventilation 5 mmHg of PEEP and 2–4 L/min 100% oxygen 
should be applied to the collapsed lung in order to improve 
(apneic) oxygenation. Positive pressure ventilation during 
single-lung ventilation might be tricky, but limiting the 
peak pressure and the tidal volume to about 300–320 cc, 
and adjusting the respiration rate might be the key points. 
Continuous muscle relaxation might be helpful. PEEP to 
the ventilated lungs should be reduced as much as possible.

Expert opinion 2: conservative therapy should be earlier? 
(Dr. Hiran C. Fernando)

I think the patient should have been considered for surgery 
at a much early time point (not at 1 month as reported 
here). I don’t understand why there was a delay in making 
the decision to operate. I do not perform non-intubated 
surgery, so it is hard for me to comment definitively. 
However for those centers that perform non-intubated 
surgery there may be advantages when operating on such 
a patient using this approach. Positive pressure ventilation 
may lead to a greater air-leak in the ventilated lung if a 
standard double lumen-tube endotracheal intubation was 
used. On the other hand, this would be the best way to have 
a secure airway during the procedure. 

I would plan on performing both sides the same day. I 
would start with the side with the worst air-leak. I would 
use standard double lumen endotracheal intubation. Chest-
tubes would be kept in place bilaterally. I would prep the 
patient’s chest with the chest-tube in place and remove this 
after stopping ventilation to the operative lung. I would 
keep the chest-tube in the ventilated (down) lung on water-
seal, to minimize the air-leak during positive pressure 
ventilation. After completing one side, if the patient has 
been stable, I would then reposition the patient and operate 
on the opposite lung.

This is nice discussion on a challenging clinical case. 
The only other recommendation I would make or question 
is how long should conservative therapy be trialed. A 

month seems like a long time- although this was ultimately 
successful in this patient. I would have intervened sooner, 
unless I felt the patient could be medically optimized by 
delaying.

Expert opinion 3: bilateral intervention during one 
general anesthetic is safe (Drs. Sebastien Gilbert & Ching 
Yeung)

This patient had risk factors for spontaneous bilateral 
primary spontaneous pneumothorax: the presence of 
underlying lung disease (COPD), low BMI [16], and the 
presence of blebs and bullae. 

Given the initial diagnosis of tension pneumothorax, we 
agree with the initial chest tube placements. Normally for 
tension pneumothorax, we would recommend intervention 
beyond simple pleural drainage given the potential life-
threatening nature of this problem should it recur in a 
setting of limited access to rapid health care. This case is 
interesting as the patient’s parenchymal disease and low 
BMI puts him at increased risk of post-op complications 
and prolonged air leak. 

Although temporary decompression of a region of 
subcutaneous emphysema may be achieved by incising 
the skin and soft tissues (i.e., blow holes), our preferred 
management strategy is ensuring adequate drainage of 
the air leak using multiple chest drains on continuous 
suction. Subcutaneous emphysema is typically of no other 
consequence than temporary alteration in cosmesis. Blow 
holes do not decrease the need for additional chest drains to 
control an air leak, may get infected, cause additional pain 
and suffering, and permanently alter cosmesis.

The determination of surgery versus conservative 
management at the time of initial diagnosis would take into 
consideration whether potentially resectable areas of bullous 
emphysema or pulmonary blebs are present on CT scan. 
Additionally, if there is no clearly identifiable culprit lesion 
but severe diffuse bullous emphysema, consideration should 
be given to surgical pleurodesis if the air leak resolves and 
the patient can tolerate anesthesia. In any case, the lung 
volume reduction surgery (LVRS) data tells us that bilateral 
intervention during one general anesthetic is safe. 

If there were factors to preclude general anesthesia 
and surgical intervention, it would be reasonable, in our 
opinion, to perform bedside chemical pleurodesis. 

Regarding the prolonged air leak, we recently established 
a predictive model to identify patients at risk for prolonged 
air leak after lung resection. These risk factors include male 
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gender, smoking history, BMI <25, medical research council 
(MRC) dyspnea score above 1, and diffusion capacity for 
carbon monoxide below 80%. Assuming that this patient 
has poor pulmonary function testing (PFT) and poor MRC 
dyspnea score, according to our scoring system, this patient 
would have been at an increased risk for an air leak (8). 
We are happy to read that this patient did not develop a 
prolonged air leak after his VATS procedure.

For surgical approach, we have had good success with 
VATS bullectomy and pleurectomy. Our operations are 
performed under general anesthesia and double lumen 
endotracheal tube lung isolation. Blebs and bullae are 
resected with Endo GIA stapling devices. If there is a 
concern about prolonged air leak, we use felt reinforced 
staplers (Endo GIA Reinforced Reload with tri-staple 
technology). We conduct a partial parietal pleura 
pleurectomy. 

Post-operatively, we use one or two chest tubes maintained 
on suction for 24–48 hours. Given that VATS bullectomy 
and pleurectomy is safe in bilateral pneumothoraces and 
that recurrent tension pneumothorax could pose a threat to 
the patient’s life, we believe that surgical intervention was 
indicated this patient. In simple uncomplicated spontaneous 
pneumothorax, we only recommend surgical intervention 
following the first recurrence. Our institutional rate of 
recurrent pneumothorax after VATS bullectomy and 
pleurectomy is approximately 7% (9).

Expert opinion 4: (Dr. Pier Luigi Filosso)

I believe that this is a very interesting case very unusual 
in the routine clinical practice. The MDT adoption made 
possible a prompt and effective treatment of such rare 
disease.
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