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First had the idea that localized lung resection might benefit
patients with diffuse end-stage lung emphysema

Brantigan et al. A surgical approach to pulmonary emphysema. Am rev Respir Dis 1959;43:669-672

It was his thought that
by removing the most diseased portions of lung,

one could restore the tethering effect
thus maintaining patency of the bronchioles and improve airflow

Brantigan et al. A surgical approach to pulmonary emphysema. Am rev Respir Dis 1959;43:669-672

Utilized a unilateral thoracotomy approach with excision of diseased 
lung.

The vascular physiology, with resultant hemodynamic changes
caused improvement in dyspnea
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Reported his results for the treatment of end-stage emphysema by 
unilateral parenchymal laser ablation via thoracoscopic approach

Utilized a median sternotomy approach
with bilateral excision of diseased, emphysematous upper lobes

There were multiple technical variations, including the employment of 
a unilateral thoracoscopy approach, a bilateral thoracoscopy approach 

and bilateral minithoracotomies in addition to median sternotomy.
The initial published reports were almost universally encouraging and 

documented rates of morbidity and mortality that were relatively 
favorable
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It would not seem 
rational

to treat patients who 
demonstrate
inadequate 

pulmonary reserve
by removing 

significant amounts
of lung tissue

VentilationPerfusion
Mismatch

Distended  alveolar 
airspaces

compress adjacent, 
well perfused alveoli

Airway Resistance

The loss of elastic 
recoil leads

to closure of the 
terminal 

bronchioles
earlier in the 

expiratory cycle

Hemodynamics
Lowering 

intrathoracic 
pressure, improves 

venous return, 
decrease pulmonary 
vascular resistance 

and improves 
cardiac index

Chest wall
Diaphragm

The lung becomes 
hyperinflated,

thus distending
the chest wall

and flattening the 
diaphragm  limit 
their  contractility,

decreased
in- ex- volumes
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Lung perfusion and emphysema distribution affect the outcome of endobronchial valve therapy
Christian Thomsen et al - International Journal of Chronic Obstructive Pulmonary Disease
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https://www.youtube.com/watch?v=fUaq5hRIsuA
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Laser Ablation
Non Resecting

Tightly Rolling
Plicating

Stapling
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Unilateral or severely asymmetric emphysema

Contralateral pleurodesis

Contralateral thoracotomy with or without prior lung resection

Ipsilateral lung cancer resection with contralateral LVRS
for a patient with limited lung function

Hemodynamic instability during the first side of planned bilateral LVRS

Massive air leak during the first side of planned bilateral LVRS

Severe native lung hyperinflation
following single lung transplantation for emphysema
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Multicenter (17 US), open-label, randomized, controlled trial

Enrollment: 1998-2002

Mean follow-up: 29.2 months

Analysis: Intention-to-treat

Primary outcomes:
All-cause mortality

Improvement in exercise capacity at 24 months

N=1,218

Medical therapy
(n=610)

LVRS
(n=608) Primary outcome

All cause mortality0.11/P-Y 0.11/P-YRR:1.01; P=0.9

Improvement in exercise
capacity at 24 months

15% 3%P<0.001

Secondary outcomes
All cause mortality at 90 days7.9% 1.3%P<0.001

33% 9%P<0.001
Improvement in QOF

at 24 months
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Several clinical interests regarding lung volume reduction surgery for severe emphysema: 
meta-analysis and systematic review of randomized controlled trials

Huang et al. Journal of Cardiothoracic Surgery 2011, 6:148

Athanasios Kleontas 
BSc, MD, MSc, BTS, PhD(c)

Thoracic Surgery
2018

History

Rationale

Therapy

Preoperative
Assessment

Surgical Goal

Surgical
Techniques

Procedure

Clinical
Series

Review

Future



Several clinical interests regarding lung volume reduction surgery for severe emphysema: 
meta-analysis and systematic review of randomized controlled trials

Huang et al. Journal of Cardiothoracic Surgery 2011, 6:148

Athanasios Kleontas 
BSc, MD, MSc, BTS, PhD(c)

Thoracic Surgery
2018

Mortality at 3 months
LVRS>>>MT
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Mortality at 12 months
LVRS=MT
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Comparison of two surgical approaches
Median Sternotomy vs VATS

mortality at 90-day P=0.67

overall mortality P=0.42

mean intra-operative blood loss P=0.99

transfusion needs P=0.99

mean operation time of MS
was shorter 21.7 minutes in comparison with VATS 

(P<0.001)
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Comparison of two surgical approaches
Median Sternotomy vs VATS

intra-operative complications
of MS was less in comparison with VATS

P=0.02

intra-operative hypoxemia
of MS was less in comparison with VATS

P=0.004

hospital stay of post LVRS was longer
for MS than VATS

P=0.01
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Comparison of two surgical approaches
Median Sternotomy vs VATS

at postoperative 30 days,
independently living patients
were less for MS than VATS

P=0.02

there was no appreciable difference
in lung function between the two approaches

after follow-up 12 and 24 months

costs for either operation or the associated hospital stay 
were less for VATS than for MS

P<0.01
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Conclusions

LVRS offers the more benefits regarding
survival, lung function, gas exchange,

exercise capacity and QOL,

despite the higher mortality
in initial three postoperative months.

LVRS
with the optimization of surgical approach

and material for reinforcement of the staple lines,
should be recommended
to patients suffering from

severe heterogeneous emphysema.
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Complications

CardiacPulmonary

Air leak
30%

Reoperation
10%

Pneumonia
3.9  8.2%

Arrhythmia
22%

MI

Gastrointestinal
6%

Pulmonary
emboli
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