
ABSTRACT
Perioperative reperfusion injury, acute right heart failure, and massive pulmonary hemorrhage are the most 
important factors determining mortality following pulmonary endarterectomy operation (PEA). Our approach 
for the treatment of intraoperative pulmonary hemorrhage following pulmonary endarterectomy is discussed. 
We retrospectively studied a PEA case with massive pulmonary hemorrhage that occurred in 2017. We used 
endobronchial blocker to ensure that the bleeding is stopped and used extracorporeal membrane oxygenation 
(ECMO) for respiratory and hemodynamic requirements. ECMO is a good alternative for most of the pre- and 
postoperative major complications of PEA. Combined use of endobronchial blocker and ECMO could be a 
useful treatment method for massive pulmonary hemorrhage following pulmonary endarterectomy.
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Pulmoner Endarterektomi Sonrası Oluşan Masif Pulmoner Kanamanın Yönetimi
ÖZET
Pulmoner endarterektomi (PEA) operasyonu sonrası gelişen perioperatif reperfüzyon hasarı, akut sağ kalp 
yetmezliği ve masif pulmoner hemoraji gibi komplikasyonlar mortalite ve morbiditeyi belirleyen en önemli 
faktörlerdir. Bu olguda pulmoner endarterektomi operasyonunda intraoperatif masif pulmoner hemoraji ge-
lişen hastada tedavi yönetimimiz tartışıldı. 2017 yılında yapılan pulmoner hemoraji gelişen PEA operasyonu 
geriye dönük olarak incelendi. Bu olguda masif kanamayı durdurmak için endobronşiyal bloker kullanıldı. 
Hemodinamik ve respiratuvar gereksinimden dolayı da ekstrakorporeal membran oksijenizasyonu (ECMO) 
kullanıldı. ECMO kullanımı, PEA operasyonlarında per ve postoperatif gelişen birçok komplikasyon için 
alternatif bir yaklaşımdır. Bizim olgumuzda olduğu gibi endobronşiyal bloker ve Ecmo'nun birlikte kullanımı 
PEA sonrası gelişen masif pulmoner hemorajide etkin ve kullanışlı bir yaklaşım olabilir.
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INTRODUCTION

Currently, the foremost treatment method for chronic thromboembolic pulmonary hy-
pertension (CTEPH) is pulmonary endarterectomy (PEA) operation(1). Perioperative rep-
erfusion injury, acute right heart failure, and massive pulmonary hemorrhage are the most 
important factors determining mortality. Our approach for the treatment of intraoperative 
pulmonary hemorrhage following PEA is discussed.

CASE REPORT

We retrospectively studied a PEA case with massive pulmonary hemorrhage that oc-
curred in 2017.

A 38-year-old male patient with history of 2 years of exertional dyspnea was referred to 
our clinic. Chest X-Ray performed was normal. On arterial blood gas analysis, Pa02 was 61 
in room air. Echocardiography revealed normal left ventricular ejection fraction, dilated right 
ventricle, and moderate-to-high degree of tricuspid regurgitation. Tricuspid annular plane 
systolic excursion (TAPSE) value was 1.5 cm. Computed tomography showed filling defects 
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from both sides of the pulmonary vasculature, which was com-
patible with CTEPH (Figure 1). The diagnosis was confirmed 
using ventilation-perfusion scintigraphy. Mean pulmonary ar-
terial pressure (mPAP) was 60 mmHg and pulmonary vascular 
resistance was 1840 dynes/sec/cm-5 on the right heart cath-
eterization. PEA decision was made because the patient exhib-
ited surgically reachable proximal disease on pulmonary com-
puted tomography. PEA operation was performed with median 
sternotomy under general anesthesia. Standard aortic arterial 
cannulation and bicaval venous cannulation was performed to 
establish cardiopulmonary bypass. Patient was cooled to 20°C. 
After cooling, aorta was clamped. Myocardial protection was 
provided by intermittent antegrad cardioplegia. Pulmonary en-
darterectomy was performed under deep hypothermia (20°C) 
and total circulatory arrest. Standard pulmonary endarterec-
tomy was performed after pulmonary arteriotomy. Massive en-
darterectomy material was extracted from both sides of the pul-
monary vasculature (Figure 2). During the operation, after the 
CPB support was terminated, massive hemorrhage was noted 
from the endotracheal tube. After the suction of the endotrache-

al tube, fiberoptic bronchoscopic examination was performed 
and bleeding was detected in the left lower bronchi. The CPB 
support was established again because of the massive bleed-
ing and to provide hemodynamic stability. Instead of surgical 
resection of the bleeding lobe, it was decided to occlude the 
left main bronchus. Because double lumen cannula was inad-
equate to provide adequate occlusion, it was occluded using an 
endobronchial blocker. The endotracheal tube was changed to 
a double lumen cannula and a Fogarty catheter was inserted to 
the left main bronchus. Because of hemodynamic and respira-
tory instability, it was decided to provide central veno-arterial 
(V-A) ECMO support following CPB discontinuation. Patient 
was transferred to the intensive care unit with the V-A ECMO 
and inotropic support. A chest X-Ray revealed full opacity at 
the left side (Figure 3). Patient was sedated with continuous in-
fusions. Anticoagulation was established with continuous hep-
arin infusion, maintaining the activated clotting time between 
180-200 seconds. Multiple bronchoscopies were performed to 
eliminate the clots and discontinue bleeding. On postoperative 
2nd day, the opacity in chest X-Ray mitigated and bronchos-
copy showed that the bleeding had stopped. It was decided to 
remove the endobronchial blocker. The blocker was removed 
and the double lumen endotracheal tube changed to a single 
lumen one. After the blocker was removed, there was improve-
ment in respiratory functions as well as the need for oxygenator 
decreased. Thereafter, the hemodynamic and oxygen support 
of ECMO was gradually reduced. On postoperative 3rd day, the 
patient was weaned off from the ECMO support and sedative 
analgesics were discontinued. The patient was extubated on 

Figure 1. Preoperative computed tomography showing filling defects com-
patible with CTEPH.

Figure 2. Massive endarterectomy material is extracted from both sides of 
the pulmonary vasculature.

Figure 3. Complete opacity at the left side observed on chest X-Ray per-
formed on postoperative 1st day.
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6th day, with no occurrence of dyspnea. He was transferred to 
the in-patient clinic on postoperative 10th day. Finally, the pa-
tient was discharged on postoperative 16th day after complete 
recovery, and he had a systolic pulmonary arterial pressure of 
35 mmHg as well as exhibited a clean chest X-Ray (Figure 4).

DISCUSSION

Although massive pulmonary hemorrhage is not common 
(prevalence of 0.5%-2%), it is a fatal complication of PEA oper-
ation(1). Traditional methods, such as saline, protamine adminis-
tration, fresh frozen plasma infusion, and high positive expirato-
ry pressure (PEEP), are used to control hemorrhage, but in some 
cases, these methods may be insufficient(2). Although interven-
tion with bronchial blocker to control endobronchial hemor-
rhage has been used since the early 90s, pulmonary functions of 
the patient may not controlled at the CPB support discontinua-
tion(3). Manecke and colleagues have lost one patient during the 
operation and another during the intensive care follow-up period 
despite the use of bronchial blockade(4). Yuan and colleagues 
used ECMO support in a patient with massive endobronchial 
hemorrhage following blunt trauma and succeeded(5). Moreover, 
Guth and colleagues used short term V-A ECMO support as a 
different alternative with restoring coagulation using full dose 
protamine in the operating theater immediately after CPB sup-

port discontinuation and under ECMO support(6). This may be 
useful but there is a risk of the coagulation of the oxygenator. 
Several methods using ECMO to manage this issue are defined 
in literature, but the combined use of endobronchial blockade 
and ECMO have rarely been reported in the literature, except in 
a similar case published earlier by our team(7-10).

CONCLUSION

Currently, PEA is the only accepted treatment method for 
CTEPH. ECMO support is a good alternative for most pre- and 
postoperative major complications of PEA (such as pulmonary 
edema and bleeding), which can lead to death. If there is any 
suspicion of bleeding, bronchoscopy should be performed in 
the operating theater, and the combined use of endobronchial 
blocker and ECMO could be an effective treatment method for 
massive hemorrhage following PEA.
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Figure 4. Clean chest X-Ray before discharge.


