
Decision-making in pulmonary
endarterectomy surgery

To the Editor:

We would like to thank N.H. Kim and E. Mayer for their editorial based on our recent paper “The impact
of patient choice on survival in chronic thromboembolic pulmonary hypertension” [1, 2]. We agree with
many of their comments pertaining to the importance of referring patients diagnosed with chronic
thromboembolic pulmonary hypertension (CTEPH) for assessment by a pulmonary endarterectomy (PEA)
programme. We would, however, like to correct certain factual errors in their editorial which we feel create
an incorrect picture of our practice at a large tertiary pulmonary hypertension referral centre.

First, N.H. Kim and E. Mayer state that following remote assessment by a surgeon at our national PEA
centre, 278 (50%) out of 550 of patients were deemed not to be candidates for PEA surgery. In fact, figure
1 in our original article [1] shows that 81% (448 out of 550) of patients were deemed by our national
CTEPH multidisciplinary team (MDT) to have potentially surgical disease, while 19% (102 out of 550)
were felt to have inoperable disease due to disease distribution. This figure was very similar to the 21%
(140 out of 679) of the international CTEPH registry patients who were not offered surgery because of
disease distribution when compared to pulmonary haemodynamic derangement [3]. Overall, the
proportion of patients in our study who did not undergo PEA for reasons other than disease distribution
and patient choice was not dissimilar to that observed in the international CTEPH registry (17% versus 12%).

Second, N.H. Kim and E. Mayer are mistaken in stating that the 72 patients who declined surgery did so
before meeting the surgical team. Nowhere in our manuscript is this statement supported and we would
like to clarify our referral pathway. Within the UK, patients are diagnosed with CTEPH at one of seven
pulmonary vascular disease units following rigorous assessment involving multi-modality imaging and
right heart catheterisation. Our approach is then to send clinical details, haemodynamic data and
radiology for all patients diagnosed with CTEPH (including those who their pulmonary vascular disease
unit think may have inoperable disease) to the CTEPH MDT meeting at Papworth, the national PEA
centre. This MDT involves pulmonary vascular radiologists, physicians and nurses together with PEA
surgeons. Patients who are deemed to have potentially operable disease are invited to meet the surgical
team at Papworth. A proportion of patients are deemed to have inoperable disease (be it due to disease
distribution or comorbidities) following discussion at the surgical MDT, although where there is clinical
doubt these patients too will be offered review at Papworth. Only after a face-to-face surgical review are
patients asked to make a decision regarding surgery. This referral pathway, via nationally designated
pulmonary vascular disease units to a single national CTEPH MDT, maximises the likelihood that a
patient in the UK will be offered PEA. Indeed, this model of care has resulted in PEA rates that, based on
numbers of PEA procedures performed annually compared with the national population (2.7 procedures
per million population in 2017), may be the highest in the world.

Finally, N.H. Kim and E. Mayer state in their final paragraph that those specialists who make frequent
initial diagnoses of CTEPH need ongoing education and better understanding of CTEPH treatment. We
agree that the international physician survey of CTEPH management they reference does present
concerning data regarding low levels of referral for PEA surgery [4]. It must be noted, however, that the
physician cohort in that study was comprised of doctors previously registered with a market research
company who had to self-declare only low levels of CTEPH diagnosis and management, rather than a
high-volume, nationally designated pulmonary hypertension centre as in our study. Nevertheless, we
would strongly agree that a physician making a diagnosis of CTEPH is duty bound to fully counsel their
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patient about the optimal management of CTEPH and the importance of a timely referral to an expert
PEA centre. We agree that an opportunity to meet with the surgical team is a key part of this process, but
this study highlights that despite this, some patients do choose not to proceed down the route of surgery.
Further work is required to understand factors influencing decision-making including how information is
provided to patients, how individuals perceive risk and how to ensure that the individual makes a
genuinely informed decision. We hope that the data presented in our study demonstrating the clear
survival benefit in choosing surgery if offered will be of use to physicians and patients during this
decision-making.
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From the authors:

We thank R. Condliffe and co-workers for their critical clarifications and for pointing out any potential
misrepresentation of their report [1]. We recognised in our review of the manuscript that 81% upon
remote review were felt to be technically operable cases. However, in the end, only half were operated. In
their response, R. Condliffe and co-workers provide further elaboration of their chronic thromboembolic
pulmonary hypertension (CTEPH) case review process, in close partnership with the surgical centre at
Papworth, including the important offer of an in-person consultation. So, were all 135 patients (72 who
refused and 63 who were deemed unfit for surgery) examined and reviewed in person at the surgical
reference centre? This is critical information left out in the original paper and in their correspondence,
and the point which should be highlighted in this dialogue.

CTEPH operability assessment remains highly subjective and especially difficult to do remotely. These
were key considerations why all major trials of medical therapy for inoperable CTEPH required an
adjudication committee of experts [2–4]. However, even among experts there can be disagreements [5].
The adjudication committee from the CHEST-1 study noted that 22% of patients (69 of 312 cases) who
were initially deemed inoperable by experts, either the central or designated adjudication committees,
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upon second review were changed to operable. So even in optimal circumstances with known experts,
operability assessment is not infallible. In recognition, multiple CTEPH treatment algorithms have
incorporated a recommendation to obtain a second opinion [6, 7]. In practice, we routinely witness cases
deemed inoperable elsewhere or uncertain upon remote review that undergo successful pulmonary
endarterectomy following local re-examination of the patient. Therefore, we commend the authors and
their programmes for having the face-to-face consultation built into their routine practice.

However, if not all 135 patients were seen at Papworth before making an ultimate decision regarding
surgery, it would help to know the details, and we encourage the authors to look at that data more carefully.
If majority of the refusals declined an in-person evaluation at the reference centre, that data would be
informative and potentially practice altering. If, on the other hand, many visited the reference centre and still
refused surgery, what was the breakdown of refusal between the group that visited Papworth for evaluation
and those who declined the visit? Is it possible that patients who refuse medical recommendations, such as
visiting the reference centre to determine candidacy, are inherently higher risk long-term? But if all, or
nearly all, of the 135 in fact were seen directly at the reference centre, that information may be of value to
Papworth in their pursuit of treating as many technically operable cases as possible, as compelled by the data
on the differences in survival. Finally, in recognition of the growing complexity of CTEPH treatment with
expansion of numerous nonsurgical treatment modalities, along with the emphasis on the importance of
pulmonary endarterectomy as spearheaded in this report, we recommend a message to all medical providers
to refer CTEPH cases for comprehensive treatment evaluations at expert treatment centres, which are not
only capable of investigating the nuances of each CTEPH case, but counsel patients effectively drawing from
vast experience on the most appropriate therapy for that individual patient.
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