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Main Text

We congratulate Endo and co-authors on their retro-
spective registry-based analysis comparing closed-chest
cardiopulmonary resuscitation (CCCPR) and open-chest
cardiopulmonary resuscitation (OCCPR) in cardiac ar-
rest patients following blunt trauma [1] and would like
to share the following comments.

OCCPR is generally deemed futile in blunt trauma
patients whenever cardiopulmonary resuscitation
(CPR) is ongoing for more than 10 minutes without
the patient showing any signs of life [2]. Among pa-
tients for whom OCCPR is recommended expected
survival doubles whenever the patient is in profound
shock compared to patients without vital signs [2].
The lack of information about CPR duration and cir-
culatory status before OCCPR initiation jeopardizes
the interpretation of the overall results as great het-
erogeneity might exist between the two propensity-
score matched groups. It is potentially misleading to
draw conclusions about efficacy of a treatment
(OCCPR) whenever indications of the aforementioned
treatment cannot be assessed.

A further confounding element is that OCCPR is initi-
ated in most of the cases for logistic reasons after initial
treatment by CCCPR. During this initial window period
a substantial proportion of potentially salvageable pa-
tients might achieve return over spontaneous circulation

(ROSC) [3]. Early ROSC is associated with increased
survival [4], and it precludes any further treatment by
OCCPR. Therefore, patients from this registry treated
through OCCPR should be considered as having an in-
trinsically worse prognosis at treatment initiation despite
rigorous stratification and matching.

The results would be more consistent if duration of
CCCPR before OCCPR were known. This would allow
exclusion from the analysis of cases where ROSC oc-
curred before the average duration of CCCPR at OCCPR
initiation.

While acknowledging that the utilization of an instru-
mental variable (IV) might be used to control for unmeas-
urable confounders in non-randomized experiments, its
choice should nevertheless respect the fundamental as-
sumption that the IV is not directly associated with the
outcome variable [5]. The IV “mean number of OCCPR
cases per year in the hospital” captures hospital character-
istics in a given year, which can be directly linked to sur-
vival as high-volume centers in terms of OCCPR are
probably associated with increased resuscitation skills
through this technique. This invalidates the use of the IV
to measure OCCPR implementation.

In our opinion OCCPR in blunt trauma cannot be
rigorously associated with reduced rates of hospital dis-
charge and of 24-h survival following Emergency De-
partment admission based on the available evidence.

Authors’ response
Akira Endo, Atsushi Shiraishi and Yasuhiro Otomo

We would like to thank Malinverni et al. for their com-
ments regarding our recent article [1]. We had to
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compromise on the study design as a retrospective
observational study since this research question could
not be evaluated by a randomized controlled trial due to
ethical issues. Although we adjusted for the biases as
much as possible using the best conceivable statistical
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models for causal inferences, several unsolvable prob-
lems remained due to the study design.

Information on the duration of CCCPR before the
implementation of OCCPR was lacking in the Japan
Trauma Data Bank, and could be considered as an un-
measured confounder. However, we performed subgroup
analysis according to the timings of cardiac arrest (at the
scene of injury and upon arrival at the emergency
department) and pre-hospital transport time, which were
considered to be greatly associated with CCCPR dur-
ation before OCCPR, and could be surrogate variables.
Interestingly, these subgroup analyses did not show
significant interactions and did not have any trends for
favorable/unfavorable outcomes, indirectly suggesting
that the impact of CCCPR duration before OCCPR on
in-hospital survival was limited. As for the concern re-
garding the IV we used, to our knowledge, the volume-
outcome relationships regarding OCCPR have not been
reported previously, and these relationships do not al-
ways exist in surgical procedures [6]. It is considered to
be insufficient to deny eligibility of the IV based on
unfounded assumptions. At least, it can be said that our
research failed to show the effectiveness of OCCPR in
multiple models adjusted as much as possible for mea-
sured/unmeasured biases.

We would like to emphasize that we did not evaluate
the effectiveness of emergency department thoracotomy
(EDT), but only a procedure of OCCPR that is a part of
EDT, which includes hemostasis of intra-thoracic organs
and/or aortic cross-clumping. EDT is occasionally also
performed in patients without cardiac arrest. Several re-
ports have described cases where patient survival was
dependent on EDT including OCCPR [7]; we have also
experienced such cases.

However, we should recognize that the evidence sup-
porting the effectiveness of OCCPR remains scarce, at
least among blunt trauma patients as a whole, and we
have to conduct further studies to assess a limited spe-
cific population who benefit from EDT including
OCCPR.
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