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‘One size fits all’ is a description for a product that would fit in all
instances. However, many customers prefer to have custom-
tailored clothing. Shoes are an example where sizes vary depend-
ing on the specific person [1]. ‘Trimming’ is a technique practised
by gardeners to reduce a tree in size when it outgrows its space.

Donor (D) to recipient (R) size matching based on predicted
total lung capacity is a parameter of special importance when
choosing the right patient for lung transplantation (LTx). While
grafting of an oversized liver in cirrhotic patients is feasible [2],
compared to the abdomen the rigid chest cavity is less flexible to
accommodate an oversized pulmonary graft. Cardiac tampon-
ade, lung atelectasis and diaphragmatic dysfunction may result as
a consequence [3].

Downsizing the pulmonary graft has been reported by many
LTx groups as a successful method to transplant an oversized
lung from a larger deceased donor into a smaller recipient. Two
techniques have been described: lobectomy on the back table
followed by lobar lung transplantation and peripheral non-
anatomical shaving of the implanted lung with staplers or ana-
tomical (middle) lobectomy after full-size LTx. This strategy is
often practised in patients of small stature (e.g. female patients
with restrictive lung disease, short cystic fibrosis patients or chil-
dren) facing a long waiting time to find a size-matched donor.

Previous retrospective single-centre studies have reported
good functional outcome and survival after graft volume reduc-
tion [3–5]. In the largest study up to date reported by the Vienna
group [6], however, lobar LTx (n = 138) was associated with lower
1-year survival (65.1% vs 84.1%; P < 0.001) compared to standard
LTx (n = 539). In a systematic review of 301 lobar LTx from
deceased donors reported up to 2017, Eberlein et al. [7] found
that the mean D/R predicted total lung capacity ratio before
lobar resection was 1.25 ± 0.3 and the transplanted D/R predicted
total lung capacity ratio after pre-transplant lobectomy was
0.76 ± 0.2. One-year survival in the reduced-size lung group
ranged from 50–100%, compared to 72–88% in the full-size lung
group.

In this issue of the journal, authors from the Vall d’Hebrón
University Hospital in Barcelona report their findings of a single-
centre retrospective study between 01/2014 and 12/2018. Post-
LTx outcome was compared between full-size versus reduced-

size lung recipients using propensity score-matched analysis
(n = 41 patients each) [8]. Graft reduction surgery was performed
by anatomic lobectomy pre-LTx in 69% of cases, generally simul-
taneous right lower lobectomy and left lower lobectomy. Non-
anatomical wedge resection post-LTx was needed in 31% of
patients, mostly in the right middle lobe and left lingular seg-
ment. The need for intraoperative cardiopulmonary bypass (54%
vs 27%; P = 0.017) and for extracorporeal membrane oxygenation
post-LTx for primary graft dysfunction was higher (15% vs 0%;
P = 0.025) in the reduced-size group, while the median length of
mechanical ventilation was longer (29 vs 15 days; P = 0.008).
Pulmonary function at discharge, 3 and 6 months following LTx,
was lower in the reduced-size group (P < 0.05). Survival at 1, 3
and 5 years post-LTx in recipients with a reduced-size graft was
inferior (71%, 57% and 52% vs 87%, 75% and 64%, respectively;
P = 0.007), while 1-year conditional survival was also worse
(P = 0.025). Finally, graft reduction was identified as an independ-
ent risk factor for early mortality in univariable Cox regression
analysis [HR (95% CI): 7.00 (1.59–30.80); P = 0.010 for pre-LTx lob-
ectomy and 4.00 (1.34–11.96); P = 0.013 for stapling post-LTx].
The authors concluded that reduced-size LTx is associated with
lower pulmonary function and overall survival, the exact reason
for which is unclear. Nevertheless, the technique remains a viable
option for prioritized candidates in urgent need who cannot wait
any longer for a size-matched organ.

Some findings are interesting to discuss. Firstly, looking at the
total cohort of transplanted patients (n = 366 patients), predicted
D/R TLC ratio in the standard group (n = 321) was 1.08 ± 0.24 vs
1.23 ± 0.31 (P < 0.001) in the study group prior to size reduction
(n = 45). The latter group consisted of significantly more female
patients (P = 0.03), more recipients of smaller stature (P = 0.001),
and more patients with restrictive lung disease (P = 0.02). This
confirms that finding a size-matched donor for patients with
these characteristics is more difficult. Moreover, recipients of
reduced-size pulmonary grafts had a higher (P = 0.034) lung allo-
cation score suggesting that these patients could not wait much
longer to find a size-matched donor, as higher lung allocation
score generally is associated with a higher risk of waitlist mortal-
ity. Finally, recipients of reduced-size lungs had a more complex
and invasive surgical procedure as reflected by the higher
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proportion of bilateral lung transplants (87% vs 70%; P = 0.018)
and clam-shell incisions (89% vs 72%; P = 0.017). Propensity score
matching was therefore used to control for these co-variates.

Secondly, outcome in terms of pulmonary function and sur-
vival remained inferior in the reduced-size group, the exact rea-
son remaining unclear. As recently became more evident, lower
pulmonary function after LTx fits with the concept of baseline
lung allograft dysfunction known as a risk factor for impaired sur-
vival [9].

Thirdly, the final decision whether or not to reduce the size of
the donor lung is not always clear cut. As the authors discuss in
their paper, a visual subjective assessment of the volume of the
recipient’s chest cavity versus the entire donor lung while inflated
is needed prior to embarking on anatomical lobectomy on the
back table (Supplemental Fig. 1A). In case a full-size pulmonary
graft is implanted, the decision to reduce the graft by stapling is
taken upon closure of the chest with lungs fully inflated
(Supplemental Fig. 1B). Cardiopulmonary instability by external
heart compression with need for higher inspiratory peak pres-
sures during lung ventilation may guide the surgeon to reduce
the volume of the implanted graft. In our personal opinion, this
occurs more frequently when using a clam-shell incision com-
pared to antero-lateral thoracotomy allowing better downwards
replacement of the diaphragm.

Finally, the ‘best’ lobe for anatomical lobectomy pre-LTx can
be discussed, yet should be cautiously decided. In case of upper
lobectomy, the bronchial anastomosis is performed at the level
of the lower lobe bronchus (or intermediate bronchus on the
right side). In oversized donor lungs, the diameter of the donor’s
lower lobe bronchus usually fits well with the size of the recipi-
ent’s main bronchus. In contrast to the preference by the
Barcelona group, it is our opinion that lower lobectomy increases
the risk for a broncho-pleural fistula, both at the level of the
lower lobe bronchial stump and at the level of the bronchial
anastomosis between a larger donor main bronchus and a
smaller recipient main bronchus.

The Barcelona group is to be congratulated with their results and
important contribution. The paper by Montoya et al. [8] adds to
the evidence that reduction of the pulmonary graft is a valuable,
but inferior option to transplant prioritized patients of smaller stat-
ure who cannot wait any longer for a size-matched organ with the
risk of premature death during their waiting period.

One size does not fit all patients. Further multicentre studies
are needed to compare long-term outcome between reduced-
size versus full-size LTx in patients matched for lung allocation
score and urgency status.
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