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Stereotactic ablative radiotherapy for operable stage | non-small
cell lung cancer: not ready for prime time
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Stereotactic ablative radiotherapy (SABR) is a well-
accepted treatment modality for patients with early-stage
non-small cell lung cancer (NSCLC) who are thought to
be inoperable or who decide not to undergo surgery (1).
Some groups have recently suggested that SABR is a
noninferior treatment approach for patients with operable
stage I NSCLC (2,3). Surprisingly, there are no available
data demonstrating the effectiveness of SABR at achieving
pathologic complete response (pCR) in patients with
NSCLC, a highly relevant point for all patients and perhaps
particularly so for those who are candidates for surgery.
To address this gap in knowledge, Palma er al. recently
conducted a prospective single-arm phase II clinical
trial at a single tertiary-care center to evaluate pCR in
patients with clinical stage I (T'1-T2aNOMO0) NSCLC
undergoing SABR followed 10 weeks later by surgery (4).
The primary endpoint was pCR rate; secondary endpoints
were locoregional and distant control, toxicity, and quality
of life. On the basis of previously published imaging-based
studies, the authors hypothesized that SABR would result
in a pCR rate of 90% (2,4,5). Power analysis suggested that
40 patients would be needed to achieve a 95% confidence
interval of £10 percentage points for pCR. Pathologic
assessment was performe d via uptake of hematoxylin and
eosin staining and the morphologic appearance of tumor

cells on microscopy.
In all, 36 patients underwent SABR followed by RO
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resection. Four subjects were excluded from primary
endpoint analysis but were included in the intent-to-treat
analysis of oncologic outcomes. A majority of patients
(81%) underwent video-assisted thoracic surgery (VATS),
72% underwent lobectomy, and a median of 6 (range, 0-16)
lymph nodes were sampled. The conversion rate from
VATS to thoracotomy was 15%. Pathologic nodal upstaging
occurred in 3 of 36 patients (8%). The pCR rate was 60%,
meaning that 40% of patients had persistent viable tumor
cells 10 weeks after SABR. Toxicity was relatively minor,
and there were no perioperative deaths.

The primary finding of this study is the pCR rate of
only 60%, which is significantly lower than response
rates in previous reports that used only imaging-based
assessments (2,4,6). The authors address several factors
they believe led to the variability in these findings. They
recognized that prior imaging-based studies likely did not
accurately reflect the presence or absence of residual tumor.
Because of the high doses of radiotherapy focally delivered,
a small local recurrence may be difficult to distinguish
from the background of radiotherapy-ablated lung
parenchyma (7), which would falsely underestimate true-
response rates. To counter this, the authors employed thin-
slice dynamic contrast-enhanced computed tomography
(CT) and dynamic fluorodeoxyglucose—positron emission
tomography to better distinguish benign and malignant
pathologic findings after SABR. CT findings were assessed
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using standard response evaluation criteria in solid tumors
(RECIST) criteria and are as follows: complete response,
1 patient (2%); partial response, 17 patients (43 %); stable
disease, 20 patients (50%); and progressive disease, 2
patients (5%). Unfortunately, the authors did not correlate
posttreatment CT findings with pathologic results at the
time of surgery (10 weeks after SABR). A comparison of
these results would have provided insight into the validity of
either modality to assess tumor recurrence.

A specific issue raised in this report is how to best
determine pathologic response following therapy. pCR
may not be the best indicator of treatment efficacy. Major
pathologic response, defined as >90% tumor cell death, is
commonly used as a surrogate for efficacy in the setting of
neoadjuvant therapy for NSCLC (8). However, the field of
determining pathologic response is quickly evolving with
the increasing use of induction immunotherapy (9). Lessons
learned here could perhaps be applied to the uncommon
cases of SABR followed by surgical resection. Another
concern in this study is the use of a single pathologist to
assess pCR, as well as the need for a more robust description
of the methodology used to calculate pCR. Several studies,
most notably in hepatobiliary cancer, have used graded
criteria to qualify pathologic response after SABR (10,11).
Finally, although RECIST criteria were underexplored in
this study, they do not appear to be adequate for detection
of residual disease. If tumor recurrence is misinterpreted
as benign fibrosis, a patient may not receive the immediate
salvage treatment they require. If fibrosis is diagnosed
as cancer recurrence, the patient may be subjected to
undue interventions, including further imaging, biopsy,
chemotherapy, or surgery.

Oncologic outcomes were a secondary endpoint in
this study. With a median follow-up of 19 months, local,
regional, and distant control rates for the 36 patients who
completed both SABR and surgery were 100%, 53%,
and 76%, respectively. However, these data should be
interpreted with caution, as the median follow-up was
relatively short, and it is likely that not all late recurrences
were detected, given that only 70% to 80% of NSCLC
recurrences occur within the first two years (12). Perhaps
a more troubling concern—that has nothing to do with
SABR—is the very high rate of regional recurrence, which
was defined by the authors as new hilar, mediastinal, or
supraclavicular lymphadenopathy. Forty-four percent
of patients had regional recurrence at a median follow-
up of 19 months, which raises concerns about inadequate
intraoperative nodal assessment, ultimately resulting in

© Annals of Translational Medicine. All rights reserved.

Connolly et al. SABR for operable stage | NSCLC

pathologic understaging. For example, only 50% of patients
had level 7 nodes sampled at the time of surgery. These
results continue to remind the thoracic surgical community
of the importance of systematic nodal sampling/dissection
when performing NSCLC resections (13). Finally, a
conversion rate of 15% from VATS to thoracotomy is
high, and although the potential reasons for this are not
specifically discussed, scarring and fibrosis related to prior
SABR likely play a significant role, particularly for more
centrally located tumors. Such a scenario suggests that a
significant number of patients who could have undergone
initial straightforward RO minimally-invasive resection
for clinical stage I NSCLC will instead undergo open
thoracotomy when their cancer recurs.

Despite the limitations and caveats detailed herein, this
is an important study, and it should be recognized as the
first prospective clinical trial to evaluate pCR after SABR
in patients with NSCLC. Clearly, if 40% of patients have
viable cancer after SABR, then SABR should not be used
as a local treatment modality for patients with operable
NSCLC. Important challenges remain, including defining
the optimal noninvasive assessment(s) of tumor viability
after SABR, improving nodal assessment strategies before
SABR, and designing future studies that will confirm or
refute the very modest post-SABR pCR rate of 60% for
patients with clinical stage I NSCLC.
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