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Salvage surgery may be defined as 

surgical resection after definitive 

medical treatment to improve patient 

survival in

absence of other treatment 

options

Kuzmik et al European Journal of Cardio-Thoracic Surgery 2013

DEFINITION 1

Salvage surgery may be considered 

an extension of surgery to achieve 

cure when nothing seems possible

That is called  

EXTENDED RESECTION 

DEFINITION 2
• Lung cancer recurrence/persistance

following definitive chemo-radiation

therapy

• Resection for chronic persistent

disease after biological treatment

• Progression after induction therapy?

• Emergency?

WHEN
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 Following definitive chemoradiation therapy, 24–35% of

patients with locally advanced NSCLC have recurrence

 Surgical resection for lung cancer recurrence following

definitive chemoradiation may be considered to improve

patient survival  salvage surgery

 The role of salvage resection remains poorly defined and

associated with high morbidity and mortality

SALVAGE SURGERY AFTER DEFINITIVE 

CHEMORADIOTHERAPY
WHAT IS DEFINITIVE 

CHEMORADIOTHERAPY?

• Radiotherapy > 59 Gy

• Surgery after definitive CT/RT > 12 weeks

• No planned surgery

• No trimodality treatment

Authors N° RT       

(Gy)

Timing 

(weeks)

Morbidity

(%)

Mortality

(%)

OS

Sonett 2004 40 59-66 2.8-36.8 17.5 - 46% 5 yrs

Bauman 2008 24 59-70 5.4-93.7 58 4 47% 3 yrs

Kuzmik 2013 14 30-74 - 43 - 49% 2 yrs

Dickhoff 2016 15 60-70 3-95 40 6.7 46 months

Casiraghi 2017 43 45-74 4-156 45 3.7 42% 3 yrs

Kaba 2018 30* - - 70 3 15 months

Daly 2006 30 59 - 16 13 38% 5 yrs

Cerfolio 2009 216 60-72 4.8-12.7 17 2.3 34% 5yrs

Krasna 2010 29 37.5-69.6 3.2-22.1 52 3.4 48% 3 yrs

Literature

* Only 10 after defnitive CT/RT

Yellow: induction CT/RT

Kaba, J CardioThor Surg 2018

Group 1: definitive CT/RT

Group 2: emergency

Group 3:IIIA, IIIB, or IV disease

but no CT/RT for comorbidities
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HOW

• Selection of the candidate for this type of surgery 

is paramount

• Extended surgery

• Radicality -> R0

• Multidisciplinary team and expert thoracic surgeon

Semin Thoracic Surg 2017

53 NSCLC after definitive chemo-radiotherapy

Explorative thoracotomies: 10 (10.8%)

Resected patients: 43 (81.2%)

All pts received preoperative chemotherapy (1-3 

cycles) and radiotherapy (Gy mean: 51)

Median time from chemo-radiation to resection was 12 weeks

 Pet scan and cyto-histological confirmation of 

relapses were attempted in all pts

Morbidity:

minor 13 (24.5%)

major 11 (20.8%)

30 days Mortality: 2 (3.7%)

Results
2002 - 2012

Pneumonectomy 20 (46%)

Lobectomy 21 (48%)

Bilobectomy 1   (2%)

Segmentectomy 1   (2%)

Extended resection: 24  (55%)

Pancoast/chest wall 7

SVC 2

Tracheal sleeve 3

Atrium/aorta 2/1

Sleeve bronchial/vascular 2/1

Vertebrae 1

Intrapericardial 5

Resected patients: 43

R0 41 (95%) 

R1 2 (5%)

Kaba, 2018: 59% 

Kaba, 2018: 64% 
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Baseline 1year 2 years 3 years 4 years 5 years

Overall survival

Explorative
100%

88%

(65-100)

18%

(0-49)

18%

(0-49)
0% 0%

Resection
100%

62%

(47-78)

51%

(33-68)

42%

(24-60)

26% 

(8-44)

20% 

(2-37)

OVERALL SURVIVAL
Mean follow up 21 months

Semin Thoracic Surg 2018

• Patients initially excluded from surgery more for institutional bias rather 

than extend of disease  “…>30% local recurrence…surgery represents 

the only chance of cure”

• 17 pneumonectomy and 13 extended resection  “…complexity of 

resection safely performed”

• Vascularized flap used extensively  “…amazing ability to rescue 

patients from post operative complications”

Front Oncol 2018
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2018

Immunotherapeutics in the form of checkpoint inhibitors 

have dramatically altered the treatment of stage IV 

disease and are now being moved in to trials in stage 

III. They may significantly impact the treatment 

landscape before, after, or in lieu of surgery.

Ann Oncol 2018

Conclusions

 Salvage pulmonary resection is a viable option to improve 

survival in the setting of recurrent lung cancer after 

chemoradiotherapy

 Extended resections after chemoradiotherapy are feasible 

but it is still challenging; the selection of the candidate is 

paramount considering the high morbidity and mortality

 No surgery if disease progressive after induction therapy
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Conclusions

Multidisciplinary team and expert thoracic 

surgeon are essential for the correct 

treatment choice


