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ABSTRACT

Pneumonia and acute respiratory distress syndrome (ARDS) are highly mortal complications 
following lobectomy.An effective treatment strategy is necessary in order to cure hipoxemia 
due to limited pulmonary reserve. Extracorporeal membrane oxygenation (ECMO) is an 
effective method to deal with hypoxemia; however the data about its use in severe ARDS after 
lobectomy is limited. In this case successful use of ECMO in a postoperative patient with 
pulmonary malignancy who developed severe ARDS is reported.
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ÖZ

Pnömoni ve akut respiratuvar distres sendromu (ARDS), lobektomi sonrası yüksek mortalite 
riski taşıyan komplikasyonlardır. Oluşan hipoksiyi tedavi etmek için etkili bir tedavi stratejisi 
gereklidir. Ekstrakorporeal membran oksijenizasyonu (extracorporeal membrane oxygenation, 
ECMO) hipoksinin tedavisinde etkili bir yöntemdir, ancak lobektomi sonrası ciddi ARDS’de 
kullanımı ile ilgili veriler oldukça kısıtlıdır. Bu olguda akciğer kanseri nedeniyle opere edilen, 
sonrasında ciddi ARDS gelişen hastada ECMO’nun başarılı kullanımı rapor edilmiştir.
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INTRODUCTION

ARDS is a life threatening complication in 

patients who underwent pulmonary resection. 

Due to lack of pulmonary reserve, pulmonary 

insufficiency is responsible for more than 70% 

of total mortality in these patients (1). ECMO is 

used as a life saving method in ARDS developed 

after trauma or pneumonia with no response to 

conventional therapies.
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However malignancy is a relative contrindication 

for the use of ECMO; data about the use of ECMO 

in lung cancer patients is limited. In this case; 

successful use of ECMO in a patient who underwent 

lobectomy due to pulmonary malignancy and 

developed pneumonia related severe ARDS is 

reported.

CASE REPORT

An informed consent form was obtained from 

the patient before reporting this case. Video-

assisted thoracic surgery (VATS) was performed 

to a 54- year -old male patient with a mass in 

the left pulmonary upper lobe which revealed 

to be a large cell neuroendocrine carcinoma 

combined with small cell carcinoma. The patient 

was then transferred to surgical ICU due to the 

development of ARDS. 

Because of the deepening of hypoxia despite 

NIMV support, the patient was intubated and 

switched to invasive mechanical ventilation 

support. The vital signs of the patient were as 

follows: arterial blood pressure, 135/63 mm Hg; 

heart rate was 102 bpm; and body temperature, 

36,8°C. Results of the hematological, and 

biochemical tests were as follows: hemoglobin, 

9 gr dL-1, WBC 26,27 mm3, platelets, 298000 

mm3; albumin, 2.2 gr dL-1; total bilirubin, 0.8 mg 

dL-1, AST 58 IU L-1, ALT 33 IU L-1, LDH 673 IU L-1, 

BUN mg dL-1, creatinine 1.26 mg dL-1; CRP 198 

mg dL-1, and procalcitonine, 7.82 ng ml-1. PaO
2
/

FiO
2
 was calculated as 41. Disease progression 

was observed bilaterally in the areas of infiltration 

on chest X-ray (Figure 1). Despite protective 

mechanical ventilation for 6 hours, PaO
2
/FiO

2
 did 

not improve at all, then veno-venous(VV) ECMO 

treatment was started to the patient whose Murray 

score was 3,75.

Veno-venous ECMO was performed by using 

biocovered circuit through catheters inserted into 

both femoral veins. Venous blood was transferred 

using a 19 French (F) femoral catheter to the 

oxygenator blood pump and oxygenated blood 

Figure 1. Chest X-ray before ECMO. Figure 2. Chest X-ray after ECMO termination.
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was delivered using a 19 F femoral catheter through 

venous path. Gas exchange rate was 8 L min-1, 

initial FiO
2
 was 100%, pump speed was 5 LPM, 

cardiac index was 3.5 min m2. Near-maximum 

flow rates are usually desired during VV ECMO 

to optimize oxygen delivery. In contrast, the 

flow rates used during veno arterial ECMO must 

be high enough to provide adequate perfusion 

pressure and venous oxyhemoglobin saturation, 

but low enough to provide sufficient preload to 

maintain left ventricular output.

The patient was given daily doses of 1 mg 

IV methylprednisolone because of increased 

pulmonary fibroproliferation findings and sterile 

bronchoalveolar lavage samples. Improvements 

in chest X-ray, compliance and SaO
2
 indicated 

that the patient should be weaned from VVECMO. 

Weaning trials were performed by eliminating 

all countercurrent sweep gas through the 

oxygenator. Extracorporeal blood flow remained 

constant, but gas transfer did not occur. On 

the 11th day, VV ECMO was terminated, and 

mechanical ventilator support was maintained 

(Figure 2). The patient was observed for 24 

hours, during which the ventilator setting 

that were necessary to maintain adequate 

oxygenation and ventilation off ECMO were 

determined. Intravenous ampicillin-sulbactam 

(4x3 g) and colimycin (3x100 mg) were started 

for acinetobacter spp.based on culture results 

During follow-up, parenchymal infiltrations 

regressed. On the 26th day, mechanical ventilator 

support was discontinued and oxygen supply 

was switched from T-tube. On 28th day, the 

patient was decannulated and tracheostomy 

was terminated. On day 32, the patient was 

discharged from the intensive care unit with 2 L 

min-1 nasal oxygen therapy (Figure 3).

DISCUSSION

In this case report, we present a patient 

who underwent lobectomy for lung cancer and 

developed severe pneumonia-related ARDS. 

The administration of ECMO and concomitant 

steroid treatment dramatically improved lung and 

systemic organ function and survival.

The VV ECMO directs the patient’s venous 

blood to the artificial gas exchanger, thereby 

to the life support system that provides 

oxygenation and removal of carbon dioxide. 

The blood flow is then directed to the arterial or 

venous circulation through central or peripheral 

cannulation.

ECMO is being used increasingly as a new 

treatment option in patients with ARDS who 

cannot achieve the target oxygen values despite 

the lung-protective ventilation strategy, or who 

cannot tolerate high carbon dioxide (CO
2
) levels 

and low pH values, despite the development of 

high plateau pressures, and low tidal volume (2,3).

Any condition that prevents the use of 
Figure 3. Chest X-ray at the day of discharge from inten-
sive care.
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anticoagulation is typically considered an 

absolute contraindication to severe ARDS for 

ECMO. Patients receiving mechanical ventilation 

support at elevated pressures exceeding 30 cm 

H
2
O or elevated FiO

2
 values that may cause lung 

toxicity for more than 7 days are considered less 

likely to benefit from ECMO (2). Other relative 

contraindications include restrictions to vascular 

access that impede the insertion of the cannula, 

advanced malignancy, or severe and irreversible 

brain injury, in which the overall prognosis is 

unlikely to change.

In addition to reversing hypoxia, ECMO is 

also highly effective in reducing pulmonary 

immobilization and toxic inspiratory oxygen 

concentration. Pulmonary improvement can be 

accelerated by reversing hypoxic pulmonary 

hypertension and achieving pulmonary capillary 

perfusion under normal PO
2
 and PCO

2
 values 

(4). The risk of hemorrhage, one of the major 

complications of treatment, is relatively low in 

lobectomy patients. Although fibroproliferation 

can be reliably identified by open lung biopsy or 

gallium 67 screening, computed tomography and 

bronchoalveolar lavage have been suggested to 

be successful in differentiating fibroproliferation 

and secondary pneumonia in cases of prolonged 

ARDS (5). Fibroproliferative changes triggered by 

the continuous production of proinflammatory 

mediators during ECMO may complicate the 

treatment of severe ARDS. Steroid therapy has 

been shown to have positive results in prolonged 

ARDS (5). In these patients, decrease in the 

severity of lung injury (LIS) and multiple organ 

dysfunction syndrome (MODS) scores were 

reported after methylprednisolone treatment (6). 

Methylprednisolone, inhibits inflammatory cell 

activation and reduces proinflammatory mediator 

release by stabilizing the alveolocapillary 

membrane resulting in alleviation of pulmonary 

inflammation and improvement in systemic organ 

function. 

Based on this clinical case, earlier use of ECMO 

appears to be a life-saving option in patients 

with severe ARDS after lobectomy that does not 

respond to conventional treatments (such as low 

volume, low pressure, pulmonary protective 

ventilation or prone position). Steroid therapy 

may improve lung and systemic organ function 

in patients with ARDS in the fibroproliferative 

phase.

CONCLUSION

Pneumonia and acute respiratory distress 

syndrome are highly mortal complications 

following lobectomy. The data about the use of 

ECMO in lung cancer patients are limited. Due to 

lack of pulmonary reserve, pulmonary insufficiency 

is the reason for more than 70% of total mortality 

in these patients. We report this case because we 

thought that the case contributes to the literature 

by not only having pulmonary cancer but also 

having pulmonary resection.
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