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x=3.8, y=3.3; x=4–5, y=3–6; x=5.9–6.2,
y=7.7–9.8; x=6.6–8, y=0.2–3; x=8–8.4,
y=3.5–5 and (b) alleged red cells manifest
irregular forms, heterogeneous composi-
tion and different diameters: x=4.4–5.2,
y=7.6–8.5. In another shock heart [4, Fig. 8],
notice two clearly recognizable myofibers
fragmenting into red cell-like particles:
x=7.5–8.5, y=5–8.4. All of these facts fa-
vor the apoptotic origin of a majority of
red cell-like particles in the shock heart.
Evidently, the apoptosis of cardiomyocytes
must be accompanied by their disappear-
ance. This is evidenced by widened inter-
stitial spaces and damaged narrowed car-
diomyocytes [3, 4].

The most inclusive study of the shock
heart is that of McGovern and Tiller [5]. In
their Fig. 13, there is an alleged extensive
subendocardial hemorrhage. Surprisingly,
the extravasated blood does not exercise
any pressure on the surrounding myocardi-
um, indicating that alleged red cells are lo-
cated in large myocardial defects. These
defects could not have been formed by car-
diomyocyte accidental death and their pha-
gocytosis by macrophages due to the short-
ness of time (48 h). Only cardiomyocyte
apoptosis could be responsible for their
formation [1]. Also, if the alleged hemor-
rhage in Fig. 13 had been genuine blood, it
would have clotted in contact with connec-
tive tissue. We would have seen a hemato-
ma containing not only red cell-like parti-
cles but also platelets and fibrin. Finally,
one feels that the eosinophilic particles
forming the “hemorrhage” are too small to
be erythrocytes. Cardiomyocyte nuclei are
about 4 µM large and 14 µM long. Having
compared their dimensions with those of
the alleged red cells in Fig. 13, one realizes
that a majority of the red cell-like particles
are only 2–3 µM in diameter. If one is not
persuaded by this conclusion, an opportu-
nity exists to make the same comparative
measurements in Figs. 6 and 7b [5] in
which nuclei and alleged red cells are more
distinct. Once more, the measurements tell
us that the diameter of a majority of red
cell-like particles (2–3 µM) is not compati-
ble with erythrocytes (a mean diameter
8 µM) but cardiomyocyte apoptotic bodies
[1].

By writing this, I do not wish to refute
the work of those investigators who have
found that heart microcirculation is dam-
aged in sepsis and that erythrocytes may
egress into the interstitial space. It may
happen, however, that two entirely differ-
ent pathologic processes (interstitial hem-
orrhage and cardiomyocyte apoptosis)
manifest their histopathologic features so

similarly that they are identified as one
phenomenon.

In an Editorial concerning the article by
Annann et al. [2], Wu [6] has concluded
that increased blood cardiac troponin levels
are manifestations of both reversible and
irreversible injuries. I agree with him en-
tirely because cardiomyocytes undergoing
apoptosis manifest an enormous power of
regeneration and are able to reverse an in-
complete apoptotic process (apoptosis
interrupta) [7]. There is no doubt that car-
diomyocyte apoptosis is present in the sep-
tic shock heart. Future research will show
whether cardiomyocyte apoptosis is also
responsible for increased blood troponin
levels in patients with sepsis but not in
shock.
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Sir: With a research interest in myocardial
injury [1], my attention was drawn to the
article by Ammann et al. [2] concerning
the increased blood levels of troponin I
(cTnI) in sepsis and septic shock. Shock is
the common pathway to death unless the
latter comes so quickly that shock mecha-
nisms have no time to develop. The au-
thors [2] indicate that three of their septic
patients died without shock. This is a sur-
prising fact that deserves further explana-
tion.

Septic shock manifests a sad privilege
of high mortality. This outcome permits,
however, a high number of deceased pa-
tients which may be autopsied and their
clinical manifestations confronted with
pathologic findings. One regrets that the
results of five autopsies performed by the
authors [2] were not documented by micro-
photographs of the heart.

With this documentation lacking, a pe-
rusal of the literature concerning the shock
heart, i.e. the heart affected by a shock of
all etiologies [3], yielded an unexpected re-
sult: one needs to go back two decades in
order to find its comprehensive histopatho-
logic description. Since that time, patholo-
gy has undergone a revolution with the dis-
covery of apoptosis. It would be intriguing,
therefore, to reevaluate some older find-
ings concerning the shock heart from the
viewpoint of the present knowledge.

Among other things, the shock heart
manifests subepicardial and subendocardial
hemorrhages [3]. Recently, it was proposed
that cardiomyocyte apoptotic bodies were
similar to red cells in histopathologic slides
[1]. This brings to question whether red
cell-like particles in the shock heart are red
cells or apoptotic bodies. Using Cartesian
coordinates and centimeters as units for ex-
act localization, I have analyzed several
shock hearts presented in the literature.
Note in Fig. 3-24 [3] that (a) numerous 
alleged red cells are located inside cardio-
myocytes: x=0.2, y=7.1; x=1.4, y=0.2;


