
Septic shock

Lung pathology in septic sho
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The lungs are particularly susceptible to bl
toxins by virtue of their anatomical
and in septic shock they are one of the
quently damaged organs.' The principal cl
similar to those in traumatic shock and
congestive atelectasis or oedema, caused
in the pulmonary microvasculature.
Endotoxin stimulation of the sympathet

system and adrenal medulla initially caus
constriction of both arterioles and venules
subsequently leads to vasodilatation but th
the arterioles primarily, resulting in
congestion of the capillaries.2 Surfactant s

impaired, and the combination of conge
collapse, so-called congestive atelectasis, i:
pathological feature of shock lung.3 (Figs

Further events in the pulmonary microv
include polymorph sequestration (Fig
fragmentation with the release of
enzymes.4 5 This damages the capillary en4

(a)
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eck leading to increased permeability.5 6 Oedema and
epithelial damage augment the surfactant deficiency
and hence alveolar collapse. There is also often

Brompton marked platelet aggregation in the pulmonary
capillaries7 with fibrin deposition and the formation
of 'globular hyaline microthrombi'8 (Fig. 4) Mega-

ood-borne karyocytes in the pulmonary capillaries also increase
position, in number9 (Fig. 5), presumably reflecting the
most fre- premature release of these platelet precursors from
hanges are the bone marrow. Along with the accumulation of
consist of such blood elements in the lung there is neutropenia
by events and thrombocytopenia.10Y" The alterations in the

pulmonary microcirculation often represent part of
ic nervous a generalised Schwartzman reaction, in which they
ses intense may play an initiating role responsible for similar
s. Acidosis changes in other organs.
Iis involves Damage to the alveolar epithelium caused by
stagnant lysosomal enzymes and hypercapnia may proceed as

;ecretion is far as necrosis, and the necrotic cellular debris
estion and together with fibrin may result in the formation of
s the basic hyaline membranes (Fig. 6). The non-specific
1 and 2). pathology of the adult respiratory distress syndrome
zasculature is then present.1213 Although these later steps in the

3) and process may be brought about entirely by shock, in
lysosomal hospital practice they often accompany resuscitative
dothelium, efforts, which may themselves damage the lungs,

(h)
Fig. 1 Left (a) and right (b) lungs showing the post-mortem appearances in septic shock. There are irregular
ar.eas of congestion and collapse, affecting most of the left lower lobe and parts of the right upper lobe.
x 1/3.
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Fig. 2 Microscopy shows engorgement of the capillaries and alveolar collapse.
Haematoxylin and eosin (H and E) x 190.
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Fig. 3 Pulmonary capillaries showing polymorph sequestration. Note the absence ofpolymorphs from
the alveoli, suggesting that infection is not the cause ofpolymorph accumulation in the capillaries.
H and E x 360.
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Fig. 4 Pulmonary capillaries showing platelet aggregation and a globular hyaline
microthrombus. H and E x 560.
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Fig. 5 Irregular haematoxyphil bodies in the pulmonary capillaries are megakaryocytes. Normally, these
are very scanty, and the four seen in this high-power field indicate excessive release of these precursor cells,
suggesting platelet consumption and disseminated coagulation. H and E x 330.
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Fig. 6ina case of shock treated wi~~th, ariiilrsiwtonadoye yln
membrans linethe ineralveoar sepa Thes membraes conist offibi i

and celulardebriand idicat alvelar epthelil nec .i H.andF. x10

particularly the administration of oxygen in high
concentration for prolonged periods. The lungs may
be further endangered by the infusion of large-volume
crystalloidal solutions and infections facilitated by
tracheostomy or originating in contaminated mech-
anical ventilators.14
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