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Depariment of Emergency Surgery, Universily of Milan

LUNQ PATHOLOGY IN NONTHORACIC TRAUMA

— . g

.

|
- C, Staudacher, V, Di Carlo, B. Andreoni and R, Brembilla,

N

Summary
The sequential pathological changes of the respiratory distress syndrome

have been studied in patients with nonthoracic trauma by percutaneous lung
biopsies,

The initial ultramicroscopic changes consisted of accumulation and aggregalion
. of platelets and teukocyles in pulmonary vessels. These were followed by marked
L interstitial edema and later by changes in alveolar lumen, in some patients fat
embolism is the predominant lesion. Pathogenesis of these changes is discussed.

The respiratory distress S8yndreme (RDS) {s Tecognized a8 a major complicatlion
which may follow nonthoracic trauma. Ite initial mapifestation is tachypnea with -
increased respiratory effort, Laboratory studies show a fall in arterial blood
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Fig, 1 Parcutancous lung biopsy, A pulmonary capillary is filled With
degranulated platelets and leucoeytes. Some granules are free in the lumen.
- The endothetium shows focal cytoplasmic rarefaction, Alveolar edema
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oxygen tension with evidence of arterio-venous shunting, while chest X-ray films
show a gradual development of reticulnr infiltrates which may progress to a
dense consolidation, ;

The pathological anatomical findings in the Jung of patients died with posttraumatic
respirstory insufficiency are variable: they depend on the fime that has elapsed
sinee the clinical event and very also with the instituted therapy . Moreover lung
specimens oblained {rom autopsies show post-mortem changes and can not be
utilized for ultrastructural observations, This study reports on an atlempt to
investigale in vivo sequential changes in lung morphology by a disposable
biopsy needle. :

Materials end Methods

I

Ten percutaneous lung biopsies were performed in 8 patients with postiraumatic
(nonthoracic) pulmonary insulficiency . The disposable assembly (Travenol Lab.)
used consists of & 6 inch cannula hub and an obturator hub with a 20 mm specimen
notch, Its inner diameter is 1,4 mm. The needle was introduced in the $th inter-
costal space along the middle axillary line. Specimens were immediately fixed

in 1 per cent osmium tetroxyde in phosphate buffer, dehydrated in alcohol and
embedded in Epon 812, Ultrathin sections cut by Reichert Om U2 ultramicrotome
and a diamond knife were stained with uranyl acetate and lead citrate and .
examined using a Philips E M 200 electron microscope. Thick plastic sections

for light mieroscopy were stained according to Rideberg's technique, )

t

. Fig, 2 Percutancous lung biopsy; Fat emboli are seen in pulmonary vessels,
Alveolar hemorrhage, .
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ne - . Results

The study of biopsies reveals many morphological changes in the lung,

. Microcirculalory allerations

granules are observed in ptatelels, In fact it is
possible to observe granules just released into tha capillary lumen, The
siorm-microemboli.-Many,,fnt emboli, which measure

n, are in the vascular lumen (fig. 2), Capillary
endothelium is ettenuated but intact, .

Interstitial space allerations

B

In the interstitium there is marked edema. Separation of the connective tis~
sue elements by electron-lucent spaces is striking and often ex(ensive
(fig. 3). These spaces do not contain the clectron-dense granulorily of
plasma proteins, The Separation of connective lissue elements is often
extended into the contiguous thin alveolar septa for a variable distance

; but never into the thinnest portion of the air-blood barfer which consists

of a type I alveolar cell, a capillary endothelial cell and a b sement mem-

. brane. This leads to a marked widening of the alveolar wall! There are R
! '«  numerous fibroblagts and histioeytes, The recognizable lymphatice are ‘ ¢

distended. Some of the endothelial cells of these lymphatics are partially
S swollen, . '
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L ';3 Alveolar space alferations l"

; * Typel alveolar cel:ls do not show slterations, Type N alveolar cetls contain
: few lamellar bodies, mitechondria and ribesomes .’

Electron-dense granularity of plasma proleins fills the alveclar lumen,
o There are numerous clusters of surfactant, red cells, macrophages and

leukoeytes, Hyaline membranes, the lest alveoclar alteration, line the
alveolar wall (fig, 4), ’ '

T S e V2

. * Discussion

in the RDS, Experimentally, pulmonary pintelet trapping hes been shown
b ,  loeppearin the circulation following acute trauma (4,5), Platelet
: aggrdgales can have a peripheral origin, and thérefore come to the lung

as emboli, or they can form in the lung itself, The problem is now whether

A Several experimental Investigations {ndicate that accumulation of platelets

0 in the lung per se does not have any harmful effects, it musl be the release

% of substances from the blatelets which causes the damage. As a matter of
fact we know that granules taken from platelets contain histamine, serotonin,
e prostaglandins (Es, F2q), and catecholamines. All of these substances are
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. ls"ig. 3 Percutaneous lung biopsy. In the interstitium there is marked edema.
teplu'aﬁtion of the connective tissue elements by electron-lucent spaces ia
8 l‘lking and often extensive. A = alveolar space, | = interstitium.

LR AL 1
e [P | —
AVIENE § LT ¥ 2 )
et e -
"f 1yt 3 ot . -
t R Y
\

[

s o G Tl s s e

—_ o

P Y




®

- . . LT . - f
. %H':"vﬂv datpmd e g F --u_-l‘.uvus-u-l- R TR R VLI LR TR O P S PR R S 1
' " . .

.Q".,i . ',l.:.‘ . ‘_::‘: . NR s E b ™ S “
' i
i

TR T 5

Gl

NN
777 [PV S SPUURPR SRR S

Fig. 4 Percutancous lung biopsy . Hyaline membranes ling the alveolar wall.
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released during platelet aggregation and act on the vessels, Serolonin,
prostoglandins and catecholamines provoke an intense venous constriction
and thus g stasis in the capillary distriel. The slasis causes alleratlion

of the equilibrium of forces which regulate the liquid and solute exchanges.:
through the alveolarteapillary membrane by increasing the capillary
hydrostatic pressure, thus causing edema in the inlerstitial lissues.
Dysproteinemia and infusion of large volumes of eristalloids would be &
fncilitating factor. Moreover, changes in vascular permeabilily appear to

be imporiant for the formation of edema,

Histamine . gerolonin, and lysosomal érizymes deriving from granulocytes
would nltef capillury permeubility by ucting on inlerendothélial junctions’
as recently documented with electron icroscope by using a siroms free

HL solution as tracer (2).. o . ’ ‘

T DR

The effect of thesé vascular changes on pulmonary surfaclant may now be
considered. This substance is inactivated by an outflow of edema Nuid inte
{he alveolar space and further amounts are therefore required, 1ts' synthepis
however is impaired by the reduced perfusion of the lung, s is shown

by the defeclive incorporation of surfactant precursors (3). Inactivation
and deficient production of surfactant Jeuds to increased surfnce tension
which causes nol only collupse bul also further exudalion of fluid into
the alveola laméri, . L0
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The eventual consequence of all those eyepls, _i's the _f_orrﬁp{iogl of hyaline
meinbranég in’ihé alyeoldr Jumen, S SR -
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| Ful emliolisi s unothcr 51 mm;, “fenlure on our mmplmlugicnl flmlihg'i. Ihe '
H | l T source of fnt glublulm (i the puimonery civenlation s wgsumed lo bebone
T

marrow or sofl tissue fol (§). Recent studies point {o toxicily from free, .
- fotty uuidy #y | l,hl; JUITERTE ufpuluw:\ul_y munifestationg. of thaJa| ambalism e
“syndrome, (1), T wn,wmmn.&u.}mulumaﬁw.idh.lmm LGt RIS LU et o
Neutral fal moblllu.d (rom injured bone or solt tissue und Leapped din pul- o
monary capiliaries is hydrolyzed to folly acids by a specific lipsse produced
wm-————in-the-lungs., -The.other. source is sluled to bexfree fplty ncids mobilized as a
response to siress. Accumulation of futty acids in the pulmonary circulation
resulls in damage to capillary endolhehum and lo alveolar surfactant.
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