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“Large randomized controlled trials are needed to guide 
our future management of colorectal lung metastases.” This 
is the final sentence of the narrative review by Ka Lun Mak 
and Michael Kuan Yew Hsin (1). We fully agree with them 
and we use that as our starting point, encouraging them 
and our many colleagues around the world to rise to that 
challenge.

We are grateful to them for acknowledging the 
Pulmonary Metastasectomy in Colorectal  Cancer 
(PulMiCC) study which we believe to be the largest 
prospective cohort of the practice, with 512 patients 
recruited. It provides baseline data to randomized 
controlled trial (RCT) standards (2). Nested within it is the 
only RCT that has ever addressed the question (3). While 
we appreciated PulMiCC being mentioned, we do not think 
it is adequately represented in their narrative. But we will 
return to that in due course. First we would like to parse 
their concluding sentence to tease out some points.

They specify that a trial must be “large”. The size 
of the trial required to produce trustworthy evidence is 
inversely proportional to the effect size. The smaller the 
effect size the larger is the trial required to detect the 
difference. Conversely if there is a large effect relatively 
few patients are required to show it. For the question of 
lung metastasectomy the US Society of Thoracic Surgeons 

(STS)—which might be expected to be one of the better-
informed bodies of opinion on the matter—concluded that 
without operation, five-year survival can be assumed be 
zero among patients with lung metastases (4). An editorial 
in the European Journal of Cardio-Thoracic Surgery (EJCTS) 
claimed that survival with metastasectomy is as high as 
60% (5). Neither statement was supported by a systematic 
review of numerical evidence. Both teams of authors knew 
that the question was being tested in the PulMiCC trial, 
and they mention the trial. But in their narratives, they 
chose to dismiss it before it had even been published. 

If both estimates had been correct, it would indicate a 
really large effect size of 60%. That means that for two 
groups of 10 patients expected survival might be, 6/10 
versus 0/10 which by Fisher’s exact test would be highly 
significant (P=0.018). A difference of anywhere close to that 
magnitude would have signalled in the PulMiCC RCT of 
93 patients but it was nowhere to be seen (lower panel of 
the figure). By specifying that the trial must be “large” Mak 
and Hsin inadvertently accept that the benefit attributable 
to localise treatment of lung metastases from colorectal 
cancer must be small, and much less than is widely claimed.

Our  re sea rch  in  p l ann ing  the  RCT inc luded 
mathematical modelling (6). We were  convinced then by 
the data that if there was any benefit it would be much 
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smaller than that believed. The statistician Francesca 
Fiorentino, who did the systematic review and quantitative 
synthesis (7) prior to the PulMiCC trial, has explained the 
matter of sample size calculations in the journal Colorectal 
Disease (8). So now that PulMiCC has shown that any 
benefit cannot be as great as is believed, have practitioners 
accepted that “Large randomized controlled trials are 
needed to guide our future management of colorectal lung 
metastases”? It seems not. Despite failing to see a difference 
in a controlled trial, those who seek to expand treatment 
by less invasive means with image guided thermal ablation 
(IGTA) and stereotactic radiotherapy (SBRT/SABR) 
want to hold to their belief based on small trials flawed by 
imbalance (9,10).

The full PulMiCC study recruited well, with 512 patient 
giving fully informed consent. In the course of running 
PulMiCC the proportion randomised fell. It was difficult 
for the trialists to resist the pressure to operate engendered 
by powerful optimism bias and the misleading evidence 
available (4,5). Seeing this happening the Independent 
Data Monitoring Committee asked for an investigation 
and the three largest recruiting teams provided reasons 
for not randomising 155 patients. Of them 41 patients 
wanted to make their own decision and 19 (nearly half) 
chose not to be randomised. When the cancer team made 
the decision 77/78 (99%) were operated overriding the 
patients’ signed consent to be in an RCT and undermining 
an ethically approved and charitably funded trial (11). To 
gain trustworthy evidence a trial must be controlled and the 
control and treatment arms should be selected from a pool 
of similarly eligible patients by randomization as Mak and 
Hsin write—but those critical words are being resisted by 
contemporary practitioners.

Mak and Hsin go on to write “Treasure analyzed the 
data from the incomplete randomized controlled trial 
PulMiCC”. The word incomplete is part of their narrative. 
In fact the PulMiCC team honoured the commitment to 
the funders, and the participating trialists, and of course 
the patients. We have analyzed and reported all the data. 
Of the 512 consented patients—a larger number than in 
any comparable study of which we are aware—93 were 
randomised and only 28 were excluded because they were 
found have benign nodules or other malignancies. This 
provided a cohort of 391 patients of whom 263 went on to 
have metastasectomy and 128 did not. The survival over 
five years of operated patients is shown in the upper panel 
of Figure 1. Their survival is comparable with the best of 
the follow-up studies in the Gonzalez landmark meta-

analysis (12) and the EJCTS editorial (5). The results are 
therefore in line with “real world results” indicating face 
validity for the study as a whole.

The teams recruiting patients knew the prognostic 
factors.  Patients selected for metastasectomy had 
predominately solitary metastases, fewer had liver 
involvement or elevation of their carcinoembryonic 
antigen assay, they had better lung function, better Eastern 
Cooperative Oncology Group (ECOG) performance scores 
and they were younger. The teams had quite reasonably 
selected for surgery patients with the best prognosis but 
mistakenly attributed better survival to the operation. In 
the nested RCT the two arms were well balanced for all 
baseline factors. The patients turned down for surgery did 
not have zero survival as assumed in the Expert Consensus 
Document on Pulmonary Metastasectomy of the STS. The 
result of the RCT can be seen in the lower graph (Figure 1).  
The survival curves weave in and out of each other—
median survival was in fact longer in the control group at  
3.8 years compared with 3.5 years after metastasectomy—
but there was no significant difference at any time point. 
The confidence intervals broadly overlap. 

The cohort study also refutes zero mortality showing it to 
be a myth; it was always was implausible, that being a feature 
of myths, which are part of narrative story telling (13).  
The RCT is adequately sized to show that any difference 
attributable to metastasectomy is only a fraction of what 
is believed—and what patients are misleadingly told.  No 
larger trial is required to prove that any benefit from lung 
metastasectomy is smaller than generally believed but it 
would take a very much larger trial to define just how small 
that difference might be—and to show whether or not 
intervention is worthwhile.

PulMiCC’s large prospective cohort provided another 
important finding. In the full study there were four deaths 
on the day of operation, three were among the elective 
metastasectomy patients with an additional patient randomly 
assigned to control who asked to cross over to operation 
and who died in the operating room. A further five deaths 
occurred in the first six months after metastasectomy. In 
contrast, among the 128 patients not operated on there 
was only one death during the first six months. In general 
the process of recruiting and assessing patients excludes 
those likely to die soon creating a relatively death-free 
period due to guarantee time bias (14). These nine peri- 
and postoperative deaths were either caused directly by 
metastasectomy or related to other detrimental effects of 
thoracic surgery. 
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A subset of 220 patients PulMiCC provides a record of 
the burden of further local treatments and chemotherapy 
which was great (15). This is contrary to the belief that 
metastasectomy spares patients chemotherapy. In the 
RCT there was no health utility gain attributable to 
metastasectomy (16). and there was a detrimental effect 
on health related quality of life and lung function in the 
patients assigned to metastasectomy in the six-months after 
operation (11).

The STS stated that there are over 1,000 papers on 
lung metastasectomy (4). In the “narrative review” only 
110 papers are cited based on the search terms listed (1).  
We are not told how these were selected, whether they 
were assessed for quality and there is no explicit data 
synthesis. The “narrative” has confirmed important 
information which is that “Lung metastases are usually 
indolent and asymptomatic” and that “The goal of 
pulmonary metastasectomy is to improve patient survival.” 

Prolonging survival has always been the stated or implicit 
goal since the earliest reports such as that from Memorial 
Sloan-Kettering (17). The authors go on to write “It is 
paramount to balance the risks and benefits of pulmonary 
metastasectomy, and judicious patient selection can 
improve the outcome of pulmonary metastasectomy.” But 
“selection” allows clinicians to choose those whom by their 
nature are likely to do well and then misleadingly attribute 
that survival to the metastasectomy rather than to the 
selection. 

Separating the effect of treatment and selection for 
treatment is not easy. Considering the effects of climatic 
treatment in tuberculosis in 1899 D. W. Samways wrote 
“Neither Switzerland, the Riviera, Egypt, the sea, or an 
English verandah, can justly claim patent right for the 
treatment of phthisis. Any of them may be statistically 
shown to be the best if the cases they treat are selected 
with sufficient care, and especially if their failures are 
quietly sent elsewhere.” (18). A century later the Evidence 
Based Medicine movement sought to move to scientifically 
collected data, rather than anecdotal observations, to 
support adoption of new treatments. Has “narrative” now 
emerged to push back against hard won randomized trial 
evidence and statistical analysis? Recently this statement 
has been made “If patients do not receive timely and 
effective treatment, they may die as a result of respiratory 
failure.” (19), cited in support of ablative therapy for 
lung metastases. It is unsubstantiated and we know that 
respiratory failure is a rare consequence of lung metastases. 
But it is a compelling image and illustrates the potentially 
misleading nature of narrative.

We offer two examples where RCTs have reversed a 
clinical practice in cancer surgery. Throughout the time 
Samways was practising and writing about medicine (20) 
the Halsted mastectomy was promoted with ever more 
radical extensions to eradicate lymphatic metastases (21). 
After 90 years two randomised trials showed that it was no 
more effective than limited surgery to control the primary 
cancer (22,23). These trials spared millions of women 
the mutilation and morbidity of lymphadenectomy. A 
hundred years after Halsted enthusiastic surgeons promoted 
extrapleural pneumonectomy (EPP) for mesothelioma. In 
the Mesothelioma and Radical Surgery (MARS) trial those 
assigned to operation had similar survival to the reported 
series while those assigned to not have EPP lived longer 
and better (Figure 2) (24). Patients should be spared surgery 
unless it is of proven benefit.

And so to return to that opening quotation, can 

Figure 1 Kaplan Meier analysis of above 391 patients in the 
PulMiCC non-randomised cohort and below 93 patients in the 
randomised controlled trial. Interpretation is in the text. PulMiCC, 
Pulmonary Metastasectomy in Colorectal Cancer.
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we expect controlled trials to be done to guide future 
treatments? An interesting sentence in the methods of 
this narrative review is “Non-English written articles and 
review articles are excluded” (1). While understanding the 
appeal of this limitation for authors, reviewers and editors 
it does raise a question. Writing in Lancet Global Health, 
Thirusha Naidu makes a powerful plea for entitlement 
of those like herself working in low and middle-income 
countries (LMICs) to have their own voices heard (25). 
Rather than adopting high cost practices, promulgated 
by surgeons in the US and Europe (4,5), would it not be 
appropriate for health care workers in LMICS to put such 
interventions to the fair test of randomized trials in their 
own clinical context? Her plea is even more compelling 
when some treatments are based, as we have shown, on 
exaggerated claims and, in this case, absent evidence. 
PulMiCC was run in in China but in only one centre (2).  
We would have liked it to be more. The Covid-19 
pandemic has shown that, when there is a will, trials can be 
designed and implemented at speed and that patients will 
want to enter them. There are many narrative accounts 
from the pandemic, some heroic and some tragic, but it 
is good science, hard data and randomised trials to test 
vaccines and treatments that are making a difference.
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