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Spinal cordinjuresareassociated withahighinciden-
ce of deep veinthrombosis (DVT), and, in consequence,
associated also with a greater frequency of pulmonary
emboli (PE), reportedintheliteratureto occur in 70to 100%
of those cases®. The extent of the pulmonar vascular obs-
tructionisprobably the most important determinant of the
right ventricular dysfunction, whichinturnleedstoworse
prognosisand higher risk of death and reccurence?. These
patients are therefore good condidates for thrombolytic
therapy. After clinical suspicionof PE, if thereareunequi-
vocally visiblethrombi and signsof hight ventricular dys-
function at echocardiography, treatment, including throm-
bolysis, can be started 2. We report the case of aparaplegic
patient with unusual echocardiographicfindingsinwhontwo
different therapeutic approachesfor PE could beevaluated.

Case Report

A 52-year-old malehad been paraplegicfor 17 months
dueto spinal cord injury resulting from an automobile
accident. Hehad underwent surgery for medullary decom-
pression, without success 9 months prior. Approximately
two months after surgery (February 97), he experienced
sudden dyspneaand syncope, and wasadmitted to another
hospital with the diagnhosis of probable pulmonary embo-
lism. Enzymatic evaluation was then performed and an
increased L DH was observed. The electrocardiogram
showed secondary abnormalities of ventricular repo-
larizationintheanterior wall, probably dueto right ventri-
cular overload. Theseabnormalitieswerenot presentinhis
prior ECG performed six months earlier (fig. 1). Chest
radiography reveal ed el evation of theleft diaphragm with
obliteration of the costophrenic angle due to pleural
reaction. The transthoracic echocardiogram showed
significant right ventricular and moderate right atrium
enlargement, an important right ventricular dysfunction
anddilatation of theinferior venacava. Theechocardiogra-
phicimage suggested alarge, multilobular, highly mobile
right atrial thrombuswithan apparent freepedicle, partialy
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protruding into theright ventricle during diastole (fig. 2).
Doppler echocardiography disclosed aslight tricuspid
reflux. The highest estimated systolic pressure at the
pulmonary artery was 70mmHg. Therewasa soamoderate
left ventricular hypertrophy with slight ectasia of the
discending aorta. The g ection fraction was 74%, and the
shortening fractionwas36% (tablel).

The patient had low blood pressure that regressed
with theinfusion of crystalloid fluids. Full heparinization
was started, maintaining activated partial thromboplastin
time(APTT) at 1.5to0 2.5timesthebasal value. Onthefifth
day, oral anticoagulation treatment was started maintaining
prothrombintime(PT) at 1.5t0 2.0timesthebasa value. On
the eighth day of treatment, echocardiography was
repeated. The image of the thrombus could no longer be
seen. The pulmonary flow showed a mesosystolic notch,
suggesting pulmonary hypertension, which could not be
estimated. A moderate right ventricular deficit was also

[ D2 e

L—«:MWMJ«MM ¥

f e e e

*VR *Vi yF

e Y OV S SO SO ¥ JUS U

vt vz V3 {

SRR N Ve YT

va vs e i

v

A ) . ', l, P, \r”“‘\
IVVMLW‘“}\NA«;W/“VW R e e S —

Fig. 1—Electrocardiogram performed during the patient’ sfirst admission. NOTE: Q
wavein D3and avVF, SwaveinDland avL, inverted T wavein D3 and V1-V4, and
low-voltage QRS complexes.
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Fig. 2—Echocardiogram performed at the patient’ sfirst admission (A), showing right atrial thrombus, and another normal two months|ater (B). Echocardiogram performed at the

patient’s second admission (C), showing the shift towards the | eft ventricle of theinterventricular septum, and another two monthslater (D), normal.

present (table I). The patient was discharged, and the
international normalization ratio (INR) wasmaintained at 2
to2.5timesthebasal value.

Two monthsafter the onset of clinical findings (April
97), echocardiography was performed revealing only a
slight left ventricular hypertrophy, normal contractile
function in both ventricles, and no pulmonary hyperten-
sionnor thrombi (tablel andfig. 2).

Six monthsafter hospital admission (August 97), the
oral anticoagulant treatment was suspended dueto anew
surgery at thelumbar level. Three weekslater, the patient
presented again with chest pain, dyspnea, and sighs and
symptoms of low cardiac output. Electrocardiography
showed the same pattern as before, and echocardiography
revealed athrombusinthemain pulmonary artery withan
estimated pulmonary hypertension of 75mmHg, andinvol-
vement of theright ventricle(table 1Landfig. 2).
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Initially, streptokinasewasadministered at adosage of
250,000 1U in thirty minutes. It was then maintained at
100,0001U/hfor 24 hours. Theora anticoagul ant treatment
was restarted after thrombolytic infusion, which had an
uneventful course. After seven daysof hospitalization, the
patient wasdischarged, and theINRwasmaintained at 2 to
2.5timesthebasal value.

The echocardiography performed on the tenth day
showed no thrombus, and the estimated pulmonary artery
pressurewas 37mmHg. Onemonth later (October 97), the
patient had mildright ventricular hypokinesisand nosigns
of pulmonary hypertension nor thrombi (tablel andfig. 2).

Discussion

Themajority of pulmonary emboli result from thrombi
that originateinthedeep veinsof the upper andlower limbs
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Table I — Patient’s echocardiographic data during the acute
phase of pulmonary thromboembolism and control after only
anticoagulation or an association of thrombolysis and
anticoagulation

Parameters 1 2 3 4 5 6
RV dd 36 36 22 30 21 22
LV dd 40 a7 49 a7 44 a7
LV o 26 29 27 29 32
Delta D 36 39 41 34 32
EF 74 77 72 64 60
PAP 70 -- normal 75 51 37

RV dd - right ventricle diastolic diameter; LV dd - left ventricle diastolic
diameter; LV «d - left ventricle systolic diameter; Delta D - shortening
fraction; EF - gection fraction; PAP - pulmonary artery pressure.

andthepelvis. When athrombusdetachesfromitsorigina
site, it movesthrough the venous system to the pulmonary
circulation and most often obstructsamajor branch of the
pulmonary artery. Thespina cordlesionisresponsiblefor a
high occurrence of deep venousthrombi and, consequen-
tly, ahigher frequency of pulmonary thromboembolism,
withareportedincidencein 70%to 100% of cases?.

Theextension of the pulmonary vascular obstruction
might bethemain determining factor of theright ventricular
dysfunction. The larger the obstruction, the higher the
pulmonary artery pressure, the amount of vasoconstrictive
substancesrel eased, and the hypoxemia. Theseinturnin-
crease vascul ar resistance resulting in pulmonary hyper-
tension. Thesuddenincreasein pulmonary artery pressure
causesincreased afterload and tension in the right ventri-
cular wall. Thesearefollowed by distensionand dilatation of
thischamber, leading to aninterventricul ar septum shift to-
wards the left ventricle, reducing chamber filling and,
consequently cardiac output 2. These findings were
documented by echocardiography and, after treatment, they
disappeared on both occasions.

Pulmonary thromboembolism must be suspected in
hypotensive patients when there is evidence of or predis-
posing factorsto deep venous thrombosis and in the pre-
senceof signsof right ventricular failure. Thesesignsinclu-
de distension of the jugular veins, gallop rhythm, tachy-
cardia, and tachypnea, especially when associated with
electrocardiographic abnormalities. These electrocardio-
graphicabnormalitiesincludecompleteor incompleteblock
of theright branch, SwaveinD1andaVL >1.5mV,QsinD3
andaV Fbut notinD2, QRS> 90°or undetermined, low vol-
tageandinverted TwaveinD3andaVForfromV1toV43.in
aseriesof 49 consecutive patientswith pulmonary throm-
boembolism, at least three of these echocardiographic
signswerepresent in 76% of the patients®. Theelectrocar-
diograminthiscase showed QSinD3and avF, but notin
D2, incomplete block of the right branch, and inverted T
wavefromV1toV4.

Inthe patient herereported, besidestheelectrocardio-
graphic abnormalities, dyspnea, arterial hypotension, and
syncopewereobserved, suggesting amassivethromboem-
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bolism, probably with an obstruction superior to 50% of the
pulmonary arterial tree. Generally, the presence of dyspnea,
syncope, and cyanosisreflectsamore threatening episode
of pulmonary embolism.

Theechocardiographic findingsof diagnostic useful -
nessinclude thrombus direct visualization (rare), right
ventricledilatation, anomal ous septal movement, tricuspid
valveregurgitation, pulmonary artery dilatation, and reduc-
tion of theinspiratory collapse of theinferior venacava®. In
thepresent case, all these echocardiographic signscouldbe
observed, including the thrombus visualization at both
hospital admissions. Patientswithright ventricular failure
dueto pulmonary embolism, asin the present case, havea
poorer prognosis and might be at agreater risk of relapse
and death, when compared with those with normal right
ventricular function®.

Eventhough perfusion studiesand angiography were
not performed, thismight have been acase of massivepul-
monary embolism, according to clinical and laboratory
findingsof right ventricular failure, low cardiac output, and
aquick and positive hemodynamic answer tovolumeinfu-
sion without the necessity of vasoactive drugs. Asthese
pati ents seem more predisposed to rel apsing and fatal pul-
monary embolisms, in spite of anticoagulation, the current
practiceisthe primary treatment of pulmonary embolism
with thrombolytics or mechanical intervention®. The
primary therapy reducesthe thrombusand the hemodyna-
micimpact of embolism, preventing the continuousrelease
of serotoninand other neurohumoral factorsthat aggravate
the pulmonary hypertension. It may al so dissolvetheembo-
lic sourceslocated inthe pelvisand inthe deep veins, and
when combined with anti coagul ation hel psin preventing
relapse’.

Thereisatendency to usethrombolysisin casesdiag-
nosed using noninvasive techniques, without angiogra-
phy, whichreducestheincidenceof bleeding complications,
particularly hematomas at the catheterization sites. Inthe
two serviceswhere this patient was hospitalized, ventila-
tion and perfusion slanswere not available. It would have
been necessary to remove himto aradiological clinicina
mobileintensive care unit to perform these tests. In case
pulmonary embolismisclinically suspected andif thereis
uneguivocal visualization of thethrombusintheatrium,in
theright ventricle, or insidethe pulmonary artery, and also
echocardiographic signs of right ventricle overload, then
the treatment should be started. It should include throm-
bolysisor surgery, especially if other testsarenot available
or not advisable®. Astherewasno diagnostic doubt and the
onset of appropriatetherapy wasimminent, full heparini-
zationwaschosen during thefirst occasion of treatment of
thispatient. Dueto aprior extensive surgery, to the descri-
bed hypothetical risk of thrombus fragmentation, and the
occurrenceof hemodynamic stabilizationwith only volume
infusion, the classic treatment was chosen using no throm-
bolytic agent.

At thesecond admission, duetothesmaller extension
of thelast surgery, aswell astotherisk of cor pulmonale, the
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thrombolytic agent was used, without performing ventila-
tion and perfusion scans or angiography, for the reasons
already explained.

Comparing the use of heparin alonetoitsassociation
with thrombolysis, Goldhaber et a 7, in astudy of 101
patients, concluded that in the second group there was an
improvement of right ventricular function, adecrease of the
final diastolic diameter of theright ventricleand animprove-
ment in pulmonary perfusion. All these parameters were
statistically significant. The authors stressed that the sub-
group of patientswith right ventricular hypokinesis, dueto
the high risk of adverse events with the isolated use of
heparin, seemedto beexcellent candidatesfor thrombolytic
therapy. Contrary to thrombolysis for acute myocardial
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infarctionwhichislimitedtothefirst 12 hours, in pulmonary
embolism the patientswithin 6-14 days of symptom onset
benefiteequally from thistreatment.

Despite of the current recommendation of thrombo-
lysisin casesof moderate or massive pulmonary embolism
and considering the contraindications, such as cerebral
vascular disease, recent surgery or trauma, we had the op-
portunity to evaluatetwo different therapeutic approaches
for the same clinical presentation, in the same patient, on
different occasions. Althoughtheresultsweresimilar, itis
not possi bleto comparethetwo treatments because our pa
tient wasanisolated case. In conclusion, with theavailable
dataandintheabsence of contraindications, thrombolysis
should be, whenever possible, thetreatment of choice.
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