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SUMMARY:

We present two patients without primary cardiopulmonary disease. wbo developed adult respiratory distress
syndrome in response to lesions of the central nervous system. Clinical and laboratory investigations are desc
ribed in detail and pertinent literature is reviewed.
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Adult Respiratory Distress Syndrome (ARDS) is
a clinical entity which occurs as a result of damage
sustained by the alveoli which are the units ensuring
gas exchange in the lungs and by the capillary bed
surrounding them. It is the common result of direct
or indirect damage to the alveolocapillary membra
ne rather than a disease. presenting with inflamma
tion of the pulmonary parenchyma. decrease of lung
compliance related to the increase of permeablitiy.
serious hypoxemia and widespread infiltration on
pulmonary X-rays.

It may occur by such direct effects as aspiration
of gastric content. smoke inhalation. diffuse pneumo
nia. lipid embolus and non-penetrating thoradc tra
uma as well as by indirect injuries such as systemic
sepsis. poly trauma related to such drugs as chIorodi
azepoxide. salicylates. blood transfusion. pancreati
tis. shock due to various casuses. injuries of the
medulla spinalis or intracranial hemorrhage. Although
different rates have been reported. the common opi
nion is that mortality is high (3.8).

CASE REPORTS

1. M.U.. a 49-year-old female patient with no his
tory of pulmonary trouble was brought urgendy to
our clinic on 29.6.1989 with headache. vomiting and
loss of consdousness. As a result of examinations.

she was diagnosed as having grade IIa sulabarach
noid hemorrhage and was hospitalized. On 2.7.1989
dyspnea and tachypnea of acute onset. diffuse crack
ling ratdes. more on the lung bases and diffuse in
filtration on pulmonary X-ray were established and.
assuming she had ARDS. oxygen inhalation. antibi
otics and diuretics were started. On 4.7.1989 branc
hodilators and corticosteroids were added to the

treatment as there was no improvement in the ge
neral condition of the patient. On 7.7.1989. the ste
roid dose was reduced as clinical and radiological
improvement was observed. On 24.7.1989. the pati
ent underwent surgery for ICA aneurysm clipping.
she recovered and was discharged on 31.7.1989.The
re have been no problems at follow-up since then.
(Table 1. Fig.1. 2).

Table: 1

PH

P02PC02HC03ABESATBR.TYPFI02 DATE

7,455

40.734.325.21.980.0SBf26/min0.21 02/07

43.200

56.831.817.8-6.587.9SB 0.21+4lt03/07

47.900

196.239.119.7-5.590.0SB 0.21+ lOlt04/07

46.000

166.032.216.9-7.699.1SB 0.2+lOlt09/07
31.100

107.026.421.0-1.598.5SB 0.21+2lt21/07
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Fig.l: Lateral carotid angiogram showing an ICA annevrysm.

Fig.2 : chest X-ray showing diffuse infiltration.
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II. D.M.. a 45-year-old female had no history of
lung disease. On 17.4.1989 the patient. who had
complained of progressive tetraplegia for one year.
was hospitalized. It was established that there was
medullary compression related to the posterior disp
lacement of the dens axis. The patient had a CI-C2
posterior fusion on 29.5.1989 but when her compla
ints increased she again underwent operation on
8.6.1989and Cllaminectomy 'Occ-C2 fusion was per
formed. However when tetraparesis changed into
spastic tetraplegia in the post-operative period. it was
observed that the compression on the medulla of
dens axis continued and the pati~nt underwent sur
gery for the third time on 22.6.1989 when dens re
section was carried out by the transoral route. The
post-operative tetraplegia changed to spastic tetrapa
resis. After carrying out tracheotomy. dyspnea was
observed on 27.6.1989 and oxygen inhalation was
started which relieved the condition. Later the same

day when bloody froth came out of the tracheotomy
tube. pulmonary edema was considered and a car
diotonic and a diuretic were administered. but it was

established that in the arterial gas obtained there was
no improvement and the patient was put on a respi
rator. Pentothal perfusion was started and corticos
teroids of high dosage and colloid perfusion were
administered. Diffuse infiltration was observed on

pulmonary X-rays. From the sample of blood gases
it was detected that oxygenation was insuffident so
PEEP was started. shortly after. a drop in the blood
pressure and braycardia appeared and dopamin per
fusion was started. Oxygenation was observed to be
better after the elevation in blood pressure. but the
patient's blood pressure began to drop again at 7 am.
despite vasopressor agents. and she died at 11 am.
(Table: 2. Fig. 3.4).



Table II

PH

P02PC02HCO}ABESATBR.TYPFI02 DATE

42.200

100.042.221.8-2.797.3SB 0.21+4lt20/06
36.200

53.434.022.9-0.588.6SB 0.2127/06(10:44)
7.451

115.934.323.80.098.5SBf28/min0.21+8lt27/06(16:00)
7.409

37.744.126.72.872.9SBf35/min0.21+8lt27/06(21:00)
7.405

44.243.026.62.080.2CMV 1.VT 50028/06(00:30)
fl4/min7.329

42.554.528.42.374.1CMV l,VT 50028/06(02:00)
fl6/min7.384

78.643.325.50.895.1CMV + REEP lOan 1. VT 50028/06(04:00)
f16/min

Fig.3: IT iohexol-enhanced axial CT scan showing medullary com
pression by displaced dens axis.

Fig 4 Chest X-ray showing diffuse infiltration and a small ventila
pression by displaced dens axis.

DISCUSSION

Although ARDS was described for the first time
in the world War I years, it gained recognition by
studies published espedally after the Korean and Vi-

etnamese Wars. Ashabaugh described the clinical
picture developing after injuries in dvilian life and
suggested the now widely-accepted term ARDS be
cause of its similarity to IRDS. This syndrome which
has had many synonyms such as wet lung, shock
lung, congestive ateleetasia, Danang lung. was widely
known as ARDS after Ashabaugh's suggestion.

The clinical picture of ARDS was studied by Go
mez who divided it into four periods (7):

1. The period when dyspnea and tachypnea oc
cur but the lesion is not detected on pulmonary
X-rays.

2. When hypoxemia begins. cyanosis appears and
minimal lesions are seen on pulmonary X-rays_

3. The period when pulmonary compliance is
decreased. deep hypoxemia occurs and respiratory
insuffidency is established.

4. The terminal period with the presence of un
relieved hypoxemia. respiratory insuffidency and me
tabolic addosis despite oxygen administration.

This syndrome mayor may not progress depen
ding on the seriousness and nature of the causative
factors and the resistance of the patient. The instabi
lity of the ventilation/perfusion ratio and intrapulmo
nary shunts are the primary causes of hypoxemia. As
a result of opened shunts. alveoli which are ventila
ted cannot be perfused. hence physiological dead spa
ce increases and pulmonary compliance diminishes
due to the accumulation of fluid in the interstitium

and alveoli. As a result. terminal air passages beco
me dogged. pulmonary vascular resistance increases
because of hypoxia. vasoconstriction and increased
fluid pressure and as a result ventilation/perfusion ins
tability becomes aggravated. With the resultant hypo
xemia. lactic add accumulates and tissue metabolism

is considerably disturbed, (22).

Although it has been known that the damage in
ARDS is in the alveocapillary membrane. the mec
hanism is not predsely known. Arachydonic add and
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its metabolites. beta endorphines. fibrin. FDP. com
plement. platelets. free fatty adds and protelytic en
zymes are considered as mediators which playa part
in the condition.

. Now let us examine ARDS. which we know ap
pears depending on the lesions of the central nervous
system. in the historical context. Weismann attracted
attention by indicating that. in a series of 686
postmortem samples from intracranial hemorrhage
cases. there were pulmonary edema and congestion
in two-thirds of them and that the hemorrhage.
traumatic or spontaneous. did not differ and edema
and congestion might have appeared shortly after the
hemorrhage (23).

Richards. in an article published in 1961.
demonstrated that pulmonary edema was not only
assodated with cerebral hemorrhage but also ap
peared in tumors of the central nervous system.
bulbar poliomyelities. suppurative myelitis and after
spinal cord injuries (17).

In 1967. Ashabaugh in an article on his observa
tions coined the term ARDS and reported that the
use of corticosteroids and PEEP would prove useful
in the treatment (2).

Ducker in an article published the same year
reported that in his clinical and experimental studies.
pulmonary edema developed in traumas and tumors
of the central nervous system and also after epilep
tic seizures and emphasized that the inddence might
change from country to country. He tried to explain
the physiopathology by autonomous stimuli carried by
tracts which began from the hypothalamus and ex
tended to the lateral and ventral funniculi of the

medulla spinalis (5.6).

Simmons and Martin in a study carried out dur
ing the Vietnam War established that although
hemorrhagic shock developing as a result of various
injuries was treated properly. pulmonary edema and
hyaline membranes were found on postmortem ex
amination of cases lost later. They demonstrated that
while in the evaluation of 56 cases with penetrating
head injuries pulmonary edema was only present in
the cases who died a few minutes after the injury.
this clinical picture was not observed in cases with
cervical cord transsection or assodated with massive

hemorrhages. However. they established that a
atelectasis developed in cases kept alive for a period
of time. They explained this critical picture by the
shift of excessive amounts of fluid from the peripheral
to the pulmonary circulation as a result of excessive
sympathetic discharge (9.21).

Moss. in an article in 1972. tried to explain the
event by pulmonary vascular spasm caused by

112

autonomous dysfunction related to hypothalamic
hypoxia and emphasized the value of PEEP in the
treatment in his experimental studies (11).

Weir. in 1978. reported that he found pulmonary
edema in 71 % of cases. citing clinicopathological
analyses of 78 SAH cases and suggested that
mechanical ventilation. fluid restriction and sym
patholytic therapy would be useful (22).

Brisman. in 1974 drew attention in his experimen
tal studies to the similarities between pulmonary
edema caused by excessive sympathetic discharge in
intracranial pathologies and the clinical picture of
acute spinal cord injury (4).

Poe. in a case report pulbished in 1978 suggested
that from his clinical observations acute cervical

medullary injury might be the cause of noncar
diogenic pulmonary edema (15).

Reines. in an article in 1987. studied 123 cases of

spinal cord injury and emphasized that in early
diagnosis of non-cardiogenic pulmonary edema.
pulmonary X-rays and determination of blood gases
were important. He suggested that the essential
therapy was the administration of oxygen and ap
plication of PEEP and for an effident follow-up.
catheterization of the pulmonary artery was
necessary (16).

ARDS is not only a pathology involving the lungs
but also a systemic disease causing multiple organ
insuffidency produced by microembolia as a result
of inhibition of the fibrinolytic system (19).

The systems involved affect the mortality con
siderably. While in cases of ARDS which have no in
volvement of other organs the mortality is 41 %. in
cases accompanied by insuffidency of three organs
the mortality rate reaches 84 % (20).

In ARDS. microdrculation becomes disturbed

because of irregularities of blood flow and conse
quently tissue perfusion becomes affected. Body fluid
accumulates in the extracellular compartment and
plasma volume diminishes (1).

Although there have been differences of opinion
on the subject of corticosteroid administration in the
therapy. it is commonly agreed that corticosteroids
of high dosage administered for a short period con
tribute to positive results. espedally in ARDS appear
ing after sepsis. The basic requisites of cortico-therapy
are lysosome stabilisation. positive inotrope effect
and increase in the surfactant amount (12.18).

The common point on which all authors agree is
the provision of proper oxygenation. and the sug
gested method for this is PEEP.When PEEPis applied.



by keeping Fi02 under 0.6 oxygen toxidty does not
occur. If suffident oxygenation cannot be obtained
by this method. extra corporeal oxygenation is sug
gested (13).

Although proper antibiotic administration. chan
ges of posture, fluid restriction. colloid therapy. in
halation of moist air are the methods of choice of all

authors. a limited number suggest alpha blockage
(14.10).

Although it is impossible for us to generalize on
this subject because of our limited number of cases.
our aim is to prove that very different pathologies
such as SAH and spinal cord injury may cause ARDS.
and that the clinical course may change depending
on the causative pathology and the patient's re
sponse.
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