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Central Message

Minimally invasive thymectomy may be an

acceptable alternative to open thymectomy,

but longer follow-up is needed. Approach to

stage III thymoma should be dictated by the

pattern of invasion.

See Article page 555.
Thymoma is an uncommon mediastinal tumor.1 Because of
its rarity, heterogeneous presentation, and indolent recur-
rence pattern, study of this disease has required interna-
tional collaboration and creative approaches to understand
optimal management strategies and outcomes.

In the current issue of the Journal, Yang and colleagues2

present data from the US National Cancer Data Base
(NCDB). This database provides a unique perspective for
researchers, allowing access to large numbers of patients
and long-term outcomes reporting with low missing data
rates. By means of propensity-score matching, Yang and
colleagues2 demonstrate that a minimally invasive surgical
(MIS) approach to thymectomy inMasaoka stage I to II thy-
moma is safe and not associated with worse 5-year survival
(MIS 89.4% vs open 81.6%). Multiple analyses are con-
ducted in attempts to address pertinent issues, including
the dogma that thymomas larger than 4 cm mandate an
open approach.3 Yang and colleagues2 conclude that in all
cases patients in the MIS group are discharged from hospi-
tal 1 day earlier, with no appreciable differences in short- or
long-term outcomes. They have done an excellent job of re-
porting their results in a transparent manner. Admirably,
they have also framed their results in the context of a
comprehensive and explicit list of limitations.

Considerable discussion is appropriately focused on
margin status, noting lower R0 resection rates than in the
comparable International Thymic Malignancy Interest
Group study4 (72% vs 94% for MIS; 68% vs 86% for
open, respectively). Given that 5-year survivals are similar
to those in other studies, one major reason likely relates
to how margin status is classified.5 In other studies, this is
adjudicated by surgeons, who have the benefit of distin-
guishing whether a resection results in full removal
(R0)—especially at sternal and pleural margins—even if
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the specimen shows the tumor extending to the resection
margin. In the NCDB, margin status is coded by patholo-
gists, who are unable to make this assessment and would
likely classify such a case as R1 resection, despite the
lack of residual tumor noted at resection.

Deeper discussion is merited regardingMasaoka stage III
tumors, in which invasion of other mediastinal structures is
present. A thymoma invading pericardium is readily resect-
able (even by MIS), whereas a thymoma involving great
vessels is challenging (even when performed open); yet
both are equally categorized as stage III.6 This discrepancy
has driven staging systems to make this distinction.7 This
study shows stage III tumors are less likely to be treated
by MIS approaches. Therefore, although the matched co-
horts may have included 29 stage III thymomas in the
open group and 26 in the MIS group, it is likely that the
invasive pattern of these tumors differed dramatically.

These and other unmeasured confounders are the critical
biases for which propensity-score matching cannot account.
Although the subgroup analyses did compare approach for
stage I to II tumors and size threshold of 4 cm, they cannot
fully mitigate this shortcoming. Although one might
conclude that randomized studies could better answer this
question, that is entirely dependent on whether surgeons
feel safe enough to randomly allocate patients who fall
outside the traditional criteria for MIS resection. Although
they cannot determine causation and cannot eliminate se-
lection bias, nonrandomized studies such as this one
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provide an important bridge to future randomized studies;
they do this by demonstrating that surgeons can safely
enroll patients in randomized studies, even those falling
outside the traditional criteria for MIS resection.

In the end, is MIS an acceptable approach for all patients
with stage I to III thymoma? Guidelines have concluded this
cannot be determined due to a lack of long-term outcome
data.8 This study, with a median follow-up of 36 months,
suffers the same limitation (although a future repetition of
the analysis would help). Certainly, the short-term out-
comes appear promising; in fact, one could infer that MIS
approaches may be better, on the basis of shorter median
length of stay by about 1 day. Assuming this is a clinically
important difference, one should remember that use of
enhanced recovery after surgery protocols can result in
equivalent length of stay in open and MIS groups, a finding
replicated for various types of surgery.9 This is especially
pertinent for this study, because sternotomy is a well-
tolerated approach. On the basis of our experience and
that of others, enhanced recovery after surgery practices
can allow patients undergoing either open or MIS thymec-
tomy to go home on postoperative day 1 to 2. Yang and col-
leagues2 have appropriately highlighted the possibility that
this ‘‘improvement’’ in length of stay may actually repre-
sent the c-intervention of enhanced recovery after surgery
practices.9 In this light, this study supports the notion that
either approach may be used, after first having considered
The Journal of Thoracic and Ca
the characteristics of the tumor, the surgeon experience,
and the choice of the appropriately informed patient.
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