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Esophagectomy for esophageal cancer is highly invasive
and associated with frequent postoperative morbidity
and mortality. Thus, it is considerably important to
preoperatively evaluate the surgical risks and to develop a
perioperative treatment strategy. ‘To date, various predictors
regarding immunity, inflammation, nutritional status, and
physical status have been suggested to estimate short-
term outcomes after esophagectomy. The neutrophil-to-
lymphocyte ratio (1), controlling nutritional status (2),
Glasgow prognostic score (3), Estimation of Physiologic
Ability and Surgical Stress (4), and surgical Apgar score
(SAS) (5) are the representative risk assessment tools for
postoperative morbidity after esophagectomy. Postoperative
morbidity may also correlate with a worsened survival
outcome after esophagectomy (6,7). Thus, several risk
predictors for short-term outcomes are concurrently
suggested as useful to estimate long-term outcomes after
esophagectomy (3,8,9).

Of these predictors, SAS uniquely consists of only
intraoperative parameters such as the lowest mean arterial
pressure, lowest heart rate, and estimated blood loss during
surgery. In the current study, the authors retrospectively
investigated 400 esophagectomies to assess the relationship
between SAS and short-term/prognostic outcomes after
esophagectomy. Finally, they elucidated that low SAS (<5)
could become an independent risk factor for postoperative
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morbidity classified as Clavien-Dindo grade>3 and worse
overall survival after esophagectomy. Subsequent analysis
showed that SAS (<5) was also associated with both
respiratory and gastrointestinal morbidities. This study is
clinically important because it is the first to indicate that
SAS may be associated with long-term outcomes after
esophagectomy.

Despite the clinical significance of SAS as a predictor
of the worsened short-term and survival outcomes after
esophagectomy, several queries why SAS and three
parameters in it can reflect these outcomes exist. As authors
mentioned, SAS takes only an instantaneous event in
surgery. Duration of the lowest values are not considered.
Notably, the lowest mean arterial pressure and heart rate
can reflect various factors other than a patient’s physical
backgrounds such as depth of anesthesia, use of epidural
anesthesia, use of circulating agent, use of hydroxyethyl
starch, and fluid infusion balance. If the duration of the
lowest values is long, the author’s claim indicating a low
SAS may reflect decreased organ perfusion and correlate
with subsequent frequent morbidities are reasonable.
However, if the duration is short, this reasoning should be
reconsidered. Based on this perspective, further research,
including both SAS and the duration of the lowest value of
parameters, is necessary to establish the usefulness of SAS
to estimate short-term outcomes after esophagectomy.
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In clinical practice, we sometimes experience that
intraoperative fluctuation of blood pressure and heart rate
occur frequently in patients with severe arterial sclerosis,
anemia, and hypoxia due to pulmonary disease and old
age. Patients with low SAS may relate to unfavorable
physical backgrounds, which can be causes of frequent
postoperative morbidities. In this study, an SAS of <5 was
associated with frequent smoking habits, hypoalbuminemia,
an advanced cancer stage, and frequent neoadjuvant
treatment. Those factors can become significant causes of
postoperative morbidity (10-13). Thorough investigation
of the correlation between SAS and a patient’s background
possibly explains the mechanism regarding why SAS
correlates with worse short-term outcome.

Regarding the relationship between SAS and long-
term outcomes, it does not make sense that a low SAS
directly affects a worse prognosis after esophagectomy.
However, frequent morbidities can become a potent cause
of worsened survival outcomes in patients with a low SAS.
Previous studies suggested that postoperative morbidity
can correlate with a poor prognosis in various cancers
(6,7,14,15). In these studies, continuing inflammation with
hypercytokinemia, subsequent immune deficiency, and a
lack of adjuvant treatment due to postoperative morbidities
are discussed as a reason for a worsened survival outcome.
Thus, authors had documented the information of adjuvant
treatment in this study. From these viewpoints, SAS is not
considered as a direct predictor, but as a potent surrogate
marker of long-term outcomes after esophagectomy.

In this study, it is unclear how surgeons manage patients
with low SAS. When we intraoperatively see a more
significant blood loss, the lowest arterial pressure and high
lowest heart rate, we may alter the postoperative treatment
and outpatient follow-up strategy. However, a surgeon
should not determine these strategies using only SAS.
Notably, the intraoperative lowest arterial pressure and
heart rate are affected by numerous factors unrelated to a
patient’s clinical background. Thus, patients who underwent
esophagectomy should comprehensively be managed using
both SAS and other clinicopathological factors associated
with short-term and long-term outcomes after surgery.

In addition to the limitation that the authors mentioned,
several additional limitations are considered. This study
recruited patients for 10 years. This long period can be
associated with historical biases regarding treatment
strategies that may affect long-term outcomes after surgery.
Moreover, because open esophagectomy is generally
related to higher blood loss than that of minimally invasive
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esophagectomy, patients who undergo thoracotomy may
tend to be included in the low SAS group, which can be a
selection bias.

In conclusion, this study retrospectively elucidated that
SAS is clinically useful for estimating both short-term and
long-term outcomes after esophagectomy. However, SAS
only reflects the instantaneous event during surgery; the
mechanism regarding why SAS reflects these outcomes
should be discreetly discussed. Further investigation with a
larger cohort considering the duration of the lowest mean
arterial pressure and heart rate is necessary to strengthen
the importance of SAS during esophagectomy.
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