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A B S T R A C T   

Introduction: In patients with unresectable stage III non-small cell lung cancer, high-dose chemoradiotherapy 
(CRT) followed by consolidation durvalumab improves the 5-year overall survival compared to CRT alone. The 
feasibility and safety of salvage surgery for such patients who subsequently develop locoregional failure (LRF) is 
unclear. We evaluated our institutional experience with radical-intent salvage surgery in this patient population. 
Materials and methods: Details of patients undergoing salvage surgery for locoregional failure after CRT and 
durvalumab were identified from an institutional surgical database. Each patient’s case underwent multidisci
plinary discussion at initial disease presentation, and again at time of progression. 
Results: Ten patients underwent salvage surgery for LRF after prior concurrent (n = 9) or sequential (n = 1) 
platinum-based high-dose chemo-radiotherapy followed by durvalumab. Consolidation durvalumab was 
completed in 4 patients, and discontinued in 6, due to either toxicity or disease progression. Median time be
tween end of radiotherapy to detection of LRF was 19 months (range 6–75). Seven patients underwent a lo
bectomy, 1 a bilobectomy and 2 patients a pneumonectomy. Postoperative morbidity (Clavien-Dindo grade III-V) 
and 90-day mortality were 10% and 0%, respectively. Median follow-up after surgery was 7 months (range 1–25) 
during which 2 patients died (both 9 months post-operatively), one due to distant progression, and one of sepsis/ 
bleeding. Eight patients are alive at 1–23 months post-surgery, with 6 showing no evidence of disease. 
Conclusions: Our results suggest that salvage pulmonary resection can be performed safely in selected patients 
with LRF following chemoradiotherapy and durvalumab. This radical-intent treatment option merits consider
ation by multidisciplinary lung tumor boards.   

1. Introduction 

The PACIFIC trial investigated the effect of adding durvalumab (D), 
an anti-programmed death ligand 1 (PD-L1) antibody, to concurrent 
chemoradiotherapy (CRT) in patients with unresectable stage III non- 
small cell lung cancer (NSCLC), and found a marked improvement in 
both progression-free survival and overall survival [1]. Based on these 
results, the PACIFIC treatment scheme has become the standard of care 

for patients with unresectable stage III NSCLC. Other investigators have 
reported 1-year loco-regional failure (LRF) rates of up to 18% with this 
treatment strategy, which suggests that multidisciplinary tumor boards 
will more frequently encounter patients who present for salvage thera
pies [2]. Experiences in the pre-immunotherapy era suggest that highly 
selected patients with LRF may be candidates for salvage resection [3,4]. 
Although several studies have reported that surgery can be performed 
safely after neoadjuvant mono/dual immunotherapy [5,6], or 
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immunotherapy in combination with chemotherapy or radiotherapy 
[7,8], the role of salvage surgery after prior high dose CRT + D has not 
yet been adequately defined. We describe our institutional experience 
with salvage surgery in selected patients with LRF after CRT + D. 

2. Materials and methods 

This retrospective study was approved by the Institutional Review 
Board of Amsterdam UMC, location Vrije Universiteit Medical Center. 
Patients with initially unresectable stage III NSCLC who underwent 
salvage pulmonary resection for LRF after high-dose CRT and consoli
dation durvalumab were identified from an institutional surgical data
base and included in this report. All patients were discussed at a 
multidisciplinary tumor board (MTB), both at initial disease presenta
tion, and subsequently at time of LRF. 

LRF was defined as objective tumor progression after CRT + D, in the 
area of the primary tumor and/or irradiated regional lymph nodes. 
Patient and treatment characteristics were extracted from individual 
patient records, specifically focussing on surgical data and outcome. If 
required, the referring physician or general practitioner were contacted 
for missing data. 

Staging was performed according to the 8th edition of the TNM 
classification for lung cancer, and investigations included FDG PET-CT, 
MRI brain, and mediastinal lymph node sampling when indicated. Pa
tients were considered candidates for salvage resection if (i) their car
diopulmonary fitness permitted surgery, and (ii) when a complete (R0) 
tumor removal was considered technically feasible and likely. Pathology 
confirmation of tumor recurrence by transthoracic biopsy or endo
bronchial ultrasound (EBUS) was preferred before surgery, but absence 
of a tissue confirmation did not preclude an MTB recommendation for 
surgery if the clinical suspicion was high. The Clavien-Dindo classifi
cation for grading complications after surgery was used to evaluate 
postoperative morbidity [9]. Follow-up and survival were calculated 
from the date of salvage surgery to December 29th, 2022. 

Post-surgical imaging was typically planned once every 3–4 months 
in the first two years after surgery, biannually in year 2–5 after surgery, 
and once yearly thereafter, in accordance with ESMO guidelines [10]. 

3. Results 

From Oct 2020 to Dec 2022, 10 consecutive patients with inoperable 
stage III NSCLC who had been treated with CRT + D, underwent salvage 
pulmonary resection for LRF. CT and FDG PET-CT images in all patients 

suggested tumor recurrence, with one patient suspected of single level 
ipsilateral mediastinal nodal involvement. No patients had distant me
tastases. Patient and treatment characteristics are summarized in 
Table 1. Median age at start of chemotherapy was 58 years (IQR 55 – 
69). Nine patients received concurrent platinum-based chemotherapy 
with high-dose radiotherapy (median dose 60 Gy, given in 2 Gy frac
tions, IQR 60 – 66), and one patient received sequential chemotherapy 
and radiotherapy. Planned consolidation durvalumab was completed in 
4 patients; in 6 patients it was stopped because of either tumor pro
gression (n = 1) or adverse events, namely malaise (n = 1), grade III 
pneumonitis (n = 2), dermatitis (n = 2) and colitis (n = 1). Median time 
from end of radiotherapy to first detection of LRF was 19 months (range 
6–75) (Fig. 1). Preoperative pathological confirmation of disease 
recurrence in the original primary tumor-bed was obtained in 8 patients. 
A total of 5 patients underwent mediastinal evaluation by EBUS, which 
confirmed a single-level mediastinal nodal metastasis in one patient. 

At the time of surgery, the median age-adjusted Charlson Comor
bidity Index of patients was 4 (range 3–7). Median time between the end 
of radiotherapy and surgery was 23 months (range 7–77). All patients 
underwent surgery via posterolateral thoracotomy: 7 patients had a lo
bectomy (including one arterial sleeve lobectomy), 1 patient an inferior 
bi-lobectomy and 2 patients a pneumonectomy (Table 2). A pedicled 
intercostal muscle flap was used to buttress the transected airway in all 
patients. Median operation time was 225 min (range 126–525), and 
median blood loss was 225 ml (range 50–4000). Two patients had blood 
loss > 1000 ml, which in one case resulted from a tear in the central 
pulmonary artery (patient 5) and in another from a tear in a segmental 
branch of the pulmonary artery and transected azygos vein (patient 2). 
Both patients with a blood loss > 1000 ml had dense hilar and peri
vascular fibrosis. A radical excision was performed in all but one patient, 
whose pathology specimen revealed a microscopically non-radical (R1) 
resection based on extra-nodal growth in a peri-bronchial (Naruke sta
tion 11) lymph node. In addition, unforeseen N2-disease (Naruke station 
9) was identified in a single patient in a node that was not suspicious on 
pre-operative EBUS. 

The median duration of hospital admission was 6.0 days (IQR 6 – 8) 
and no 90-day postoperative mortality occurred. A single patient 
developed a COVID-19 infection during the post-surgical period, but 
recovered uneventfully (Clavien-Dindo Gr I). One patient developed an 
empyema and a late bronchopleural fistula (Clavien-Dindo Gr IIIb) 
which required a thoracic fenestration after non-successful attempt at 
surgical closure (patient 5). This was the only patient requiring an 
overnight stay in the intensive care unit. All patients received 5 days of 

Table 1 
Patient, tumor, and treatment characteristics of patients treated with salvage surgery for locoregional failure after chemoradiotherapy and durvalumab for initially 
unresectable stage III non-small cell lung cancer.   

Year of 
resection 

Sex Age 
(index 
tumor) 

cTNM-i Stage 
(TNM- 
8) 

Histology RT- 
dose 
(Gy) 

Time RT- 
surg 
(months) 

Cycles 
durva 

Reason stop 
durva 

Attempted 
PA/PA- 
proven 

Pre-salvage 
mediastinal 
evaluation 

r- 
cTNM 

1 2020 F 53 TxN2 
(N4L) 

IIIA large cell 66 29 25\dag – +/+ – T2aN0 

2 2021 M 53 T4N0 IIIA adca 66 24 19\dag dermatitis +/+ – T2N0 
3 2021 M 64 T4N2 IIIB scc 60 19 18\dag colitis +/+ EBUS T1cN0 
4 2021 M 56 T4N1 IIIA scc 65 22 24\dag – +/+ EBUS T1bN2 
5 2022 M 56 T2N2 

(N4L, 7) 
IIIA scc 66 77 25\dag – +/+ EBUS T1bN0 

6 2022 M 57 T3N2 
(N7) 

IIIB scc 60 7 9\dag progressive 
disease 

+/+ – T2aN0 

7 2022 F 59 T2bN3 IIIC adca 60 47 4# pneumonitis 
dermatitis 

+/- – T3(mf) 
N0 

8 2022 F 73 T1N2 IIIA scc 60 17 3# pneumonitis +/+ – T2aN0 
9 2022 M 67 T2N2 

(N7) 
IIIA scc 60 23 10# malaise +/- EBUS T3(mf) 

N0 
10 2022 M 74 T4N0 IIIA scc 55* 18 12# – +/+ EBUS T3N0 

* = sequential, \dag=Durvalumab bimonthly (750 mg), #=Durvalumab monthly (1500 mg). 
M = male, F = female, c-TNM-i = clinical TNM stage of index tumor, EBUS = endobronchial ultrasound, RT = radiotherapy, PA = pathology, r-cTNM = recurrence- 
clinical TNM, r-pTNM = recurrence- pathological TNM, Surg = surgery, durva = durvalumab, Gy = Gray. 
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perioperative intravenous antibiotic prophylaxis (Ceftriaxone 2000 mg, 
once-daily), and aggressive peri-operative nutritional support and 
physiotherapy. 

After a median post-operative follow-up of 7 months (range 1–25), 8 
patients are alive at 1–23 months after surgery, of which 6 have no 
evidence of disease, 1 patient has histology proven distant progression, 
and in 1 patient EBUS failed to prove suspected nodal recurrence on 
imaging (patient 6 with an R1 resection due to extra-nodal (N1) tumor 
growth). One patient died from distant disease progression at 9 months 
postoperatively (patient 1), and another died 9 months after pneumo
nectomy from subclavian artery bleeding (Clavien-Dindo Gr V) sec
ondary to empyema and bronchopleural fistula with persistent infection 
of the sternoclavicular joint and surrounding structures (patient 5). 

4. Discussion 

To the best of our knowledge, this report represents the largest series 
of patients undergoing a salvage resection for LRF after high dose che
moradiotherapy and consolidation immunotherapy. The results in pa
tients who were initially considered to have unresectable stage III 
NSCLC show a high rate of complete resection (R0 = 90%), with 
acceptable (Gr III-V) morbidity (10%) and no 90-day post-operative 
mortality. These findings compare favourably with the morbidity and 
mortality in patients undergoing salvage surgery after high dose che
moradiotherapy alone (29–50% and 4.8–11%, respectively), a finding 
which may reflect an appropriately selected patient population [3,4]. 
Extensive hilar/perivascular fibrosis after high dose (chemo)radio
therapy, is largely attributed to the effects of ionizing radiation, 
augmented by systemic therapy, which causes localized inflammation, 
characterized by FDG-PET uptake in the first months after radiotherapy, 
and ultimately leads to impaired vascularity, collagen deposition and 
scarring [11,12]. This potentially increases the risks of surgery. In 
addition, a higher rate of tissue fibrosis and inflammation is reported in 
several studies on surgery after maintenance treatment with immune 
checkpoint inhibitors without radiotherapy [13,14]. Currently, there is 
little data on the extent to which the inflammatory effects of chemo
radiotherapy and immunotherapy may be exacerbated by combining 
these modalities The majority of patients in the present series had only 
local failure, with just one patient having pre-operatively identified 
single station N2 disease, and another with a final diagnosis of unfore
seen N2 disease. 

The long-term findings of the PACIFIC trial [1] are now supported by 
“real-world” data (PACIFIC-R), even though fewer than 50% of patients 
complete durvalumab consolidation [3]. The improved distant- 
metastases free survival after the PACIFIC schedule could lead to an 
increase in the absolute numbers of patients with LRF. Other studies 
have reported on the use of salvage surgery for local failure after 

immunotherapy for initially unresectable lung cancer [15–17]. 
Although these authors concluded that salvage lung resection could be 
performed safely, the patients reported were heterogeneous in terms of 
initial clinical stage (IIIA-IVB) and their prior therapies (immune ther
apy only, chemotherapy plus immunotherapy or chemoradiotherapy 
plus immunotherapy). This present report identifies a subgroup of fitter 
patients with no or limited mediastinal nodal involvement who may 
benefit from resection despite having disease that was initially classified 
as unresectable. Referral of such potentially salvageable patients to 
expert multidisciplinary teams may result in improved patient 
outcomes. 

We acknowledge the limitation of this small, single-institution, 
retrospective study, and recognize the need for longer follow-up for 
salvage surgery after CRT + D in initially unresectable stage III NSCLC, 
our findings may also reflect outcomes from an academic hospital with 
interest in performing complex lung cancer surgery, which highlights 
the importance of discussing similar patients in experienced MTB’s to 
maximise radical-intent chances for this complex patient group. 

5. Conclusion 

Selected patients with LRF after undergoing CRT + D for unresect
able stage III NSCLC can safely undergo salvage pulmonary resection, 
which potentially results in long term disease control. 
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