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Case Report

Acute respiratory failure in pulmonary congestion:

Case report and review

Francesco Massoni, Emanuela Onofri, Serafino Ricci”

Department of Anatomical Sciences, Histological, Legal Medicine and Locomotor Apparatus-University
"Sapienza" of Rome, Italy

Abstract. Pulmonary Congestion (PC) is one of the most important causes of death in patients with heart failure
which can be induced by a functional disorder no macroscopic appreciable in the examination of the heart.

The authors present a case of edema and Respiratory Failure (RF) by PC in absence of clear and significant cardiac
pathological elements in autopsy.
Before the edema and then the PC act through an atelectasic mechanism that can be the cause of RF.

The PC is often underestimated in the necropsy findings rather than being considered the main cause of death both
in the case of objective cardiac injuries that in functional cardiac deaths.
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Acutely decompensated heart failure s,
therefore, the most frequent cause of

The literature describes cases of death due to  hospitalization in adults> 65 years with high rates
edema and Pulmonary Congestion (PC) both in of morbidity and mortality, and a high economic
ventricular fibrillation (1) (the only appreciable ~ importance (11-13). The problem is that patients
signs were cerebral and pulmonary edema and ~ with moderate or severe PC can also be
visceral congestion) that in atrial fibrillation (in ~ asymptomatic or mildly symptomatic (71%) (14)
which a statistically significant association with and the occurrence of symptoms often occur
PC was found) (2,3). But in general there can be ~ many days after the increase in pulmonary
many causes of Heart Failure (HF), defined as  capillary wedge pressure (PCWP) (15,16) even 18
new-onset or worsening HF signs and symptoms  days before of hospitalization (17). In addition,
requiring urgent therapy (4), in the absence of the association between PCWP and severe
macroscopically evident pathological findings at ~ dyspnea has not been confirmed in the literature
postmortem examination of the heart. because patients with high PCWP may have a
However, in these cases a PC by low cardiac ~ minimum dyspnea (6). The recognition,
output is appreciable and it is considered the quantification and control of the PC is important
main cause of hospitalization and death among  for the clinician (18), but it is also important at
patients with HF (5,6). 25% of patients autopsy to admit a primary role of the PC in the
hospitalized for HF are hospitalized again within ~ event death. Patients with a PC have a very
30 days (the highest rate among all causes of serious risk of cardiac events (3.2 times higher
medical or surgical hospitalization), and almost  than those without PC) (14).
half will be readmitted within 6 months (7-10). The authors present a case of respiratory failure
And the cost of these readmissions in 2010 was  (RF) by edema and PC into a cardiac framework

quantified in 39.2 billion $ in the United States ~ devoid of clear and significant pathological
(10). elements at autopsy.

1. Introduction
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Skull was without appreciable preternatural
motility of the bone surface. Patches of ECG
recordings on the chest showed no preternatural
motility of the bone surface but slightly globular
abdomen for fat.

The examination of the thanatological
phenomena showed hypostasis underrepresented
in dorsal surface of the body and up to the middle
axillary line. Stiffness present and winnable with
moderate force at all joints. There were no
putrefactive phenomena.

After dissecting the soft tissue, there was full
integrity of the rib cage, diaphragm and bowel
loops with few limpid liquid in the abdominal
cavity.

Upon removal of the sternal plastron, the lungs
were expanded, coating the heart, with limpid
liquid (200cc) in the pleural cables, without
adhesions. The pericardium was intact.

Heart was of a globular form (300g weight, 12
cm longitudinal diameter, 1lcm transverse
diameter, 3.5cm anteroposterior diameter) at its
appearance. The lumen of the right and left
coronary were pervious.

Apical wall of the left wventricle was
approximately 1.2cm thick while the free wall
was 1.1cm, and the interventricular septum wall
was 1.2cm thick. The thickness of the free wall of
the right ventricle was 0.3cm.

In the longitudinal section of the rest of the
heart, nothing to report at the level of the
myocardium (dissected) chordae and papillary
muscles or valvular apparatus.

Histological examination of the left ventricle
showed slight level of hypertrophy of the left
ventricular with increased cell size and squat
appearance (Figure 1).

Fig. 1 Internal surface of the left ventricle.
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Lungs had increased dimensions and
consistency (right lung weight 950 g - left 980 g)
and were not crackling.

The large, medium and the small bronchi were
with mucosal hyperemia and slightly raised in
folds. To the full-thickness section of lungs

parenchyma  was congested, a finding
corroborated by squeezing with frothy bleeding.
Histological examination showed abundant

interstitial and alveolar infiltration (Figure 2).
Nothing to report from the other organs

examined and toxicological screening negative.

Fig. 2. Pressing of the lung parenchyma.
3. Discussion

The PC is the accumulation of fluid in the
lungs, resulting in impaired gas exchange and
arterial hypoxemia. It occurs first in the hilar
region of the lungs, then in the interstitial space
and, finally, in the alveolar side.

PC can also result from non-cardiogenic causes
as pulmonary causes (19) or fluid overload by
water retention.

In the non-cardiogenic case there is an injury to
the alveolar-capillary barrier with leakage of
protein-rich fluid in the interstitium (20), while in
the cardiogenic form the alveolar-capillary
barrier remains intact and the high left ventricular
pressure causes pulmonary venous hypertension
(increased PCWP) with increased hydrostatic
pressure and this is the main mechanism of PC.

The increased PCWP causes the redistribution
of excess fluid within the lungs, resulting in
interstitial and alveolar edema (4,6,21,22) which
is the consequence of an imbalance between the
liquid filtration and re-absorption forces
(Starling's equation) (23).



Really studies on the relationship of edema /
serum protein in patients with cardiogenic and
non-cardiogenic PC have shown that there is
often an overlap of these two mechanisms with
high  PCWP and high permeability of the
alveolar-capillary barrier (24,25).

The alveolar-capillary barrier, formed by a
capillary endothelial layer, an alveolar epithelial
layer and from the extracellular matrix must be
extremely thin to facilitate the gas exchange by
passive diffusion, but must be sufficiently strong,
through especially the collagen (26), to resist the
stress of hydrostatic pressure. "Stress failure" is
called the mechanical injury of alveolar-capillary
barrier (detriment of the capillary endothelium
and alveolar epithelium) resulting from the rapid
increase of PCWP (27). A sustained elevation of
PCWP, however, would lead to a thickening of
the alveolar-capillary  barrier through the
deposition of collagen type 1V (26), hindering PC
in chronic HF (25).

A sustained elevation of PCWP, however,
would result in a thickening of the alveolar-
capillary barrier through the deposition of
collagen type IV (26), making it difficult PC
chronic HF (25).

So the presence of edema and PC in chronic
heart disease acquires much more significance.

Also inflammation, however, plays an
important  pathogenic  role  (28,29) as
demonstrated by the high concentrations of
neutrophils, pro-inflammatory cytokines (30,31)
and biomarkers of oxidative stress in HF. The
hypothesis is that the pulmonary endothelium
responds to mechanical stress signals activating
cascade involving the release of inflammatory
cytokines, the activation of macrophages (with
the consequent release of TNF-alpha) (32,33)
and, therefore, the damage the alveolar-capillary
barrier (34).

RF is established by reduction of the V / Q ratio
and pulmonary shunt caused by airway resistance
distal for constrictive atelectasis and for hypoxic
pulmonary vasodilation (35,36).

4. Conclusion

According to autopsy findings, death may be
related to a hypertensive crisis with PC and HF.
PC by low cardiac output is considered the main
cause of hospitalization and death in patients with
HF (5,6), to consider, therefore, not only as an
effect, but also cause of a left ventricular
dysfunction leading to cardiac events.
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