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Airway Hemorrhage after PTE

• Rare-0.5 to 5% incidence-exact % uncertain, 

MGH series 2%

• Only a few case reports-probably under-reported

• Predisposing factors unknown-possibly older 

age, “fragile” vessels, severe PH, large infarcts, 

calcified clot, deep intimal dissection planes

• Often fatal

• If controlled usually leads to long recovery



Management of Major Airway 

Bleeding after PTE

• Use 8.5 or 9.0 ETT to allow therapeutic bronchoscopy

• Check ETT as soon as ventilation is begun

• Resume full bypass and vent PA if bleeding seen

• Bronchoscopy to identify side/source of bleeding

• Place bronchial blocker to tamponade bleeding

– If lobar source identified, block lobar bronchus

• Try to come off bypass

• If successful, rapid reversal of anticoagulation



Management of Major Airway 

Bleeding after PTE

• If not possible to come off CPB, V-V or V-A ECMO 

(Consider venting PA as well if chest left open)

• If ECMO in place, may need initial period of minimally 

acceptable anticoagulation

• Bleeding is rarely an issue in 8-12 hours

• Main problem is usually poor oxygenation once bleeding 

issue is resolved

• Usually several bronchoscopies are needed to clear 

airway over next several days
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Bronchial Blocker



Temporary Bronchial Blocker



CXR POD 1 and 3



Reported Treatment Options

• Test ventilate open PA after PTE on CPB with 

saline looking for bubbles

– Plug segmental arterial branch with Surgicel if 

found

• Occlude PA branch with clamp or tourniquet

• Temporary bronchial blockade/airway protection 

with either double lumen ETT or bronchial blocker 

(preferred)

• Suture close the involved PA branch

• Perform a lobectomy which includes the involved 

PA



Bubbles in RPA from Airway Injury

Shetty DP, ATS, 2015



Clamp Occluding Right PA

Reddy S, ATS, 2013



Anticoagulation after PTE

• Large surface area of collagen exposed on media of PA

– Patients may also have disorder of hypercoagulability

• Anti-phospholipid syndrome of greatest concern

• Option 1:

– Start anticoagulation when CT output becomes serous, 
usually the first post-op evening

• Option 2:

– Start anticoagulation on morning POD 1 based on 
surgeon’s eyes

• A balance of the Ying/Yang of bleeding vs clotting



Anticoagulation Regimens

• No real consensus as to optimal regimen

• UFH good in sicker patients (especially renal failure) 

with ability to rapidly titrate (and stop) heparin, 

especially if need for further surgery

• Usually start without bolus and work up to 

therapeutic PTT

– Approach PTT goal “asymptotically from below”

– Start low ( 5-7 U/Kg/hr and gradually titrate up)

• Half-life about 3 hours

• But requires dedicated IV, frequent PTT monitoring



Anticoagulation Regimens

• Lovenox  (enoxaparin)

– Start at 30-40 mg/hg SC q12H and titrate up to  1 

mg/kg SC q12H over 2-3 days

• Can monitor Anti-Xa levels to ensure therapeutic 

levels, especially in very obese patients-aim for 0.6 to 

1.0 IU/ml activity

• Avoid in renal failure (CrCl < 30)

• Half-life about 6 hours, peak action 3-5 hours, 

duration of action about 12 hours

• Favored over warfarin with co-existing malignancy



Anticoagulation Regimens

• Warfarin usually started on routine patient POD 1 or 2. May 
delay in patient with Anti-phospholipid syndrome until 
UFH/LMWH is therapeutic

• Need to overlap at least 3 and preferably 5 days with 
UFH/LMWH

• HIT-best avoided, options-argatroban, bivalirudin, danaparoid

• NOACs an increasing issue, unproven for CTEPH but many 
patients prefer their simplicity (40% pre-PTE and 50% post-PTE 
in recent German series)

– Little experience with use early after surgery

– We prefer at least a month of warfarin or LMWH before 
switching back to a NOAC.
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