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RESUMO

Introdugao, material e métodos: Sao
apresentados os resultados de um estudo
retrospectivo de todos os exames
hemodinamicos realizados no nosso Centro,
com o objectivo de avaliar a exequibilidade e
seguran¢a de transferéncia para um centro
cirurgico, de doentes corondrios instéveis,
nos quais foi implantado um baldo intra-
-aértico.

No total, foram implantados 62 BIAOs, em
outros tantos doentes, dos quais 24 foram
transferidos para centros cirtirgicos no centro
de Lisboa, numa ambulancia, acompanhados
de médico, enfermeiro e pessoal paramédico.

Resultados: O grupo de doentes que
necessitou da implantacdo de BIAO, era
constituido por doentes com angina instdvel
e com uma anatomia corondria que
aconselhava interven¢ao cirdrgica imediata,
doentes com hipotensdo e complicagdes
mecAnicas poés-enfarte, e ainda doentes com
enfarte agudo do miocdrdio que néo foram
submetidos a trombélise e nos quais a
anatomia corondria desaconselhava
intervencdo percutinea.

Todos os doentes chegaram vivos ao hospital,
ndo se verificando nenhuma instabilidade
hemodinamicaa e/ou eléctrica durante o
transporte.

Conclusdes: O transporte terrestre de doentes
necessitando de cirurgia de emergéncia nos
quais foi colocado um BIAO foi f4cil e
seguro, podendo a prévia colocacio deste
device contribuir para uma melhoria clinica

ABSTRACT

Inter-hospital Transfer of Critically-ill
Patients for Urgent Cardiac Surgery
After Placement of an Intra-aortic
Balloon Pump

Methods: To assess the safety and feasibility
of transfer of patients requiring urgent
cardiac surgery, from a hospital without on-
site cardiac surgical facilities, after insertion
of an intra-aortic balloon pump (IABP) to
maintain clinical and hemodynamic stability,
a retrospective review of all cardiac
catheterizations was performed. Sixty-two
patients required IABPs, among whom 24
were transported to a surgical center from
the outskirts of Lisbon to the city center in
an ambulance accompanied by a physician,
a nurse and paramedical personnel.

Results: Patients who required hemodynamic
support with [ABPs usually had unstable
angina with critical coronary lesions
requiring immediate surgical intervention,
hypotensive patients with mechanical
complications after an AMI, and patients
with AMI who did not receive thrombolytic
therapy, and with coronary lesions not
amenable to percutaneous coronary
intervention. All patients reached the
surgical center alive, and no patient had
either hemodynamic or electrical instability
during transport.

Conclustons: Surface transport of patients
requiring emergency cardiac surgery after
insertion of IABPs is safe, feasible and may
provide circulatory and clinical stability in a
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neste subgrupo particularmente grave de
doentes.

Palavras-Chave
Baldo intra-aértico; Transporte;
Cirurgia cardfaca urgente

INTRODUCAO
Autilizagﬁo do baldo intra-aértico (BIAO)

como suporte circulatério é cada vez mais
frequente em doentes com instabilidade hemo-
dinamica de forma a aumentar a perfusdo coro-
nédria e como tratamento de arritmias ventricu-
lares refractdrias . Existe evidéncia incontro-
versa sobre o beneficio da colocacdo pré-ope-
ratéria destes sistemas em doentes de alto
risco sujeitos a cirurgia de pontagem aorto-
-corondria (CABG)®. Existem, contudo, riscos
associados a sua utilizagdo que vio da faléncia
mecanica a lesdo vascular®. Num estudo re-
centemente publicado, a insercdo de BIAO foi
um dos factores associado com a mortalidade
intra-hospitalar e a sua colocag¢do pré-opera-
téria revelou-se igualmente como um dos facto-
res predizentes da durag¢do do internamento
ap6s CABG 9. As indica¢des para BIAO e os
cuidados subsequentes deverdo por isso ser
claramente definidas.

O registo SHOCK, demonstrou de forma
convincente o efeito benéfico do BIAO em doen-
tes em choque cardiogénico, especialmente se
combinado com terapéutica trombolitica ©.
Este registo demonstrou igualmente a elevada
mortalidade dos doentes com rotura do septo
interventricular @ ou insuficiéncia mitral grave ®
pos-enfarte. O ensaio SHOCK mostrou uma di-
minui¢do da mortalidade aos 6 meses dos doen-
tes em choque cardiogénico sujeitos a angio-
grafia e revascularizagdo urgentes . Este
beneficio era ainda maior ao fim de um ano,
levando os investigadores a recomendar que
doentes em choque cardiogénico admitidos em
hospitais periféricos deveriam ser transferidos
0 mais precocemente possivel, para centros
tercidrios, para angiografia e subsequente re-
vasculariza¢io adequada ™. Um editorial refe-
rindo-se a estes dados fazia notar as provédveis
dificuldades que se poderiam encontrar em re-
lagdo ao transporte destes doentes com um
BIAO inserido "V. Existem relativamente pou-
cos estudos que tenham avaliado a exequibili-
dade e seguranca do transporte de doentes com
BIAO e poucos de entre estes necessitaram de

subset of critically-ill patients.

Key words
Intra-aortic balloon pump; Transport;
Urgent cardiac surgery

INTRODUCTION

Intra-aortic balloon pumps (IABPs) are in-
creasingly used to provide circulatory support
in hemodynamically unstable patients, to aug-
ment coronary perfusion and even in the treat-
ment of refractory ventricular arrhythmias .
There is incontrovertible evidence regarding
the benefit of preoperative placement of these
devices in high-risk cardiac surgical patients
undergoing coronary artery bypass grafting
(CABG)@. However, there are risks associated
with their placement which range from mecha-
nical failure to vascular injury ®. In a recently
published study, the insertion of an IABP was
one of the factors associated with in-hospital
mortality and its preoperative placement was
also a clinical predictor of duration of postope-
rative stay in the hospital after CABG “?. The-
refore, the indications and the subsequent care
of patients should be clearly defined.

The SHOCK Registry convincingly demons-
trated the beneficial effect of TABPs in pa-
tients with cardiogenic shock, especially if
combined with thrombolytic therapy ©. This
Registry also demonstrated the high mortality
of patients with post-infarct ventricular septal
defect @ and severe mitral regurgitation ®. The
SHOCK trial showed a decreased mortality at
six months, among patients with cardiogenic
shock who underwent emergency angiography
and revascularization . This benefit was fur-
ther amplified at one year, prompting the in-
vestigators to recommend that patients with
cardiogenic shock who present to peripheral
hospitals ought to be transferred to tertiary-
care centers for urgent angiography and appro-
priate revascularization as early as possible 7.
The accompanying editorial hinted at the diffi-
culties that might be encountered in the trans-
port of these patients with an IABP in place ™.
There are relatively few studies that have ad-
dressed the safety and feasibility of the surface
transport of these patients with an IABP insert-
ed, and few of these patients required urgent
cardiac surgery "*'¥. We report on our exper-




cirurgia cardfaca urgente "*19. Neste artigo,
apresentamos a nossa experiéncia na transfe-
réncia de doentes com BIAO para cirurgia car-
dfaca urgente, a qual foi realizada noutro hos-
pital, num prazo de 24 horas apés a colocacio

do sistema.

MATERIAIS E METODOS

Foi efectuada uma revisdo retrospectiva de
5000 cateterismos cardiacos realizados no
nosso centro, durante um perfodo de 5 anos.
Sessenta e dois doentes necessitaram de BIAOs
e destes, 24 foram transportados do nosso hos-
pital para um de dois centros cirtdrgicos situa-
dos a uma distancia de 12 Km. O tempo total
de transporte desde o Laboratério de Hemo-
dindmica apé6s a implantacdo do BIAO foi de
aproximadamente 90 minutos, durante o dia e
45 minutos, durante a noite. Todos os doentes
receberam uma bainha 9Fr e um cateter Redi-
Guard ligado a uma consola Bard. As caracte-
risticas clinicas e a indica¢fo para a implanta-
¢do de BIAO sdo apresentadas na Tabela I.
Todos os doentes foram acompanhados por um
médico, uma enfermeira e pessoal paramédico

ience on the transfer of patients after insertion
of an TABP for urgent cardiac surgery, which
was performed in another hospital, within 24
hours after placement of the device.

MATERIALS AND METHODS

A retrospective review of 5000 cardiac ca-
theterizations performed in our center over a
period of five years was done. Sixty-two pa-
tients required IABPs and among this group,
24 patients were transported from our hospital
to one of two surgical centers, a distance of 12
km. The total time for transport from the lab-
oratory after implantation was approximately
90 minutes during daylight hours and 45 min-
utes at night. All patients received a 9 Fr
sheath followed by a RediGuard catheter at-
tached to a Bard Console. The schedule of
augmentation was at the discretion of the
physician who placed the device. The clinical
characteristics and indication for implantation
of an TABP are shown in Table I. All patients
were accompanied in the ambulance by a
physician, a nurse and paramedical personnel,
familiar with the functions of the device.

Tabela I
No Idade Indicagao A
1 76 Angina instdvel DC 3V CABG / Sobreviveu
2 79 Angina instdvel, hipotensdo TC CABG / Sobreviveu
3 64 EAM DC 3V disfungdo VE CABG / Sobreviveu / Insuf. renal pés-operatério
4 57 Angina instdvel DC 3V CABG / Sobreviveu
5 76 EAM, rotura musc. papilar DC 3V CABG / MVR / Sobreviveu /
Insuf. renal pés-operatério
6 63 Angina instdvel TC CABG / Sobreviveu
7 50 Angina instdvel DA proximal CABG / Sobreviveu
8 60 Angina pés-EAM TC CABG / Sobreviveu
9 74 EAM, rotura musc. papilar, DC 3V CABG /MVR/
choque cardiogénico Morte intra-operatério
10 57 EAM TC CABG / Sobreviveu
11 81 EAM, rotura musc. papilar, DC 2V CABG / MVR / Sobreviveu
choque cardiogénico
12 69 EAM, CIV, choque cardiogénico DC 3V CABG / Encerramento CIV / Sobreviveu
13 84 Angina instdvel TC CABG / Sobreviveu
14 77 Angina instédvel / estenose aortica grave /' TC / EAo grave CABG / AVR / Sobreviveu
edema pulmonar agudo
15 58 EAM, CIV, choque cardiogénico DC 1V / HTP grave Transplante / Morte pés-operatério
16 66 Angina instdvel TC CABG / Morte pés-operatério
17 69 Angina instdvel TC CABG / Sobreviveu
18 71 EAM, rotura musc. papilar, DC3V/
choque cardiogénico diminuigdo Fej / IM grave  CABG / MVR / Sobreviveu /ICC
19 59 EAM Dissecgao esponténea CABG / Morte pés-operatério
DA e CD
20 54 Angina instdvel TC / Disfungdo VE CABG / Sobreviveu
21 78 Angina instdvel TC CABG / Sobreviveu
22 53 Angina instdvel, hipotensdo TC CABG / Sobreviveu
23 40 Angina instdvel DC 3V / Disfungdo VE CABG / Sobreviveu
24 66 Angina instdvel, TC / CD ocluida CABG / Morte pés-operatério

sem alivio de dor apesar de nitratos,

heparina, inib. Gp.IIb/Illa

DC - doenca corondria; TC - tronco comum; DA - descendente anterior; CD - corondria direita; VE - ventriculo esquerdo; EAo - estenose adrtica;

1117



1118

Table 1

Clinical features and indications for patients transported with an IABP inserted.

No Age Indication Angiography Outcome

1 76 Unstable angina CAD 3V CABG / Alive

2 79 Unstable angina / Hypotension LM CABG / Alive

3 64 AMI CAD 3V / LV dysfunction CABG / Alive / post-op renal dysfunction

4 57 Unstable angina CAD 3V CABG / Alive

5 76 AMl/papillary muscle rupture CAD 3V CABG / MVR / Alive / post-op renal dysfunction

6 63 Unstable angina LM CABG / Alive

7 50 Unstable angina Proximal LAD CABG / Alive

8 60 Post-infarct angina LM CABG / Alive

9 74 AMLI / papillary muscle rupture / CAD 3V CABG / MVR / Operative death
cardiogenic shock

10 57 AMI LM CABG / Alive

11 81 AML / papillary muscle / CAD 2V CABG / MVR / Alive
cardiogenic shock

12 69 AMI / VSD / Cardiogenic shock CAD 3V CABG / Alive / closure of VSD

13 84 Unstable angina LM CABG / Alive

14 77 Unstable angina / severe aortic stenosis / LM / severe AS CABG / AVR / Alive
acute pulmonary edema

15 58 AMLI / cardiogenic shock / VSD 1V CAD / severe Transplant / post-op death

pulmonary hypertension

16 66 Unstable angina LM CABG / Post-op death

17 69 Unstable angina LM CABG / Alive

18 71 AMI / Cardiogenic shock / CAD 3V / CABG / MVR / Alive / CHF post-op
Papillary muscle rupture EF decreased / severe IM

19 59 AMI Spontaneous dissections CABG / Postop death

LAD / RCA

20 54 Unstable angina LM, LV dysfunction CABG, alive

21 78 Unstable angina LM CABG, alive

22 53 Unstable angina, hypotension LM CABG, alive

23 40 Unstable angina CAD 3V, LV dysfunction ~ CABG, alive

24 66 Unstable angina, no relief of pain LM lesion, occluded RCA  CABG, post-op death

despite nitrates, heparin,
glycoprotein IIb/I1la inhibitors

da ambulancia, familiarizado com o funciona-
mento do sistema.

RESULTADOS

Quinze doentes tinham angina instavel (Al)
refractdria a terapéutica farmacolégica, seis
doentes tinham complica¢des mecélnicas apés
enfarte agudo do miocdrdio (EAM) e trés ti-
nham EAM com angiografia reveladora de le-
sdes consideradas mais indicadas para revas-
cularizacfo cirtdrgica. Doze doentes tinham
doenga do tronco comum e oito tinham doenga
de trés vasos, dos quais apenas trés tinham di-
minui¢do da fraccdo de ejeccdo. Todos os
doentes chegaram vivos ao centro cirtrgico,
sem ocorréncia de mau funcionamento do sis-
tema em nenhum caso e sem outras complica-
¢oes cardiovasculares (ex.: arritmias) ou circu-
latérias (ex.: choque). Ndo foram detectadas
quaisquer complicagdes relacionadas com a in-
sercdo ou remo¢do do BIAO no periodo pés-
-operatério imediato em nenhum dos doentes.
As caracteristicas clinicas, achados angiogra-
ficos e a evolucdo sdo descritas em maior deta-

lhe na Tabela I.

RESULTS

Fifteen patients had unstable angina (UA)
refractory to medical therapy, six patients had
mechanical complications after AMI and three
patients had AMI with angiography revealing
lesions considered most suitable for surgery.
Twelve patients had disease of the left main
coronary artery and eight patients had three-
vessel disease, only three of whom had a de-
creased ejection fraction. All patients reached
the surgical center alive, with no patient expe-
riencing malfunction of the device, or other
cardiovascular (e.g. arrthythmias) or circulatory
(e.g. shock) complications. No complications
related to the insertion or removal of the IABP
were detected in the immediate post-operative
period in any patient. The clinical features, an-
giographic findings and outcome are described
in more detail in Table 1.

DISCUSSION

Although transport of hemodynamically
unstable patients has been reported by one
group with a specially trained mechanical cir-




DISCUSSAO

O transporte de doentes em instabilidade
hemodindmica havia j4 sido apresentado por
outro grupo, com recurso a uma equipa com
treino em suporte circulatério mecéanico 2 1.
Neste grupo de doentes, o transporte foi super-
visionado por médicos da unidade corondria.
Estudos anteriores incluiram doentes em cho-
que cardiogénico transferidos apés administra-
¢do de tromboliticos para tratamento do EAM,
sendo a implantacdo do BIAO efectuada num
hospital periférico antes da transferéncia para
um centro com possibilidade de efectuar revas-
cularizagdo cirtrgica ou percutinea "> . Todos
os nossos doentes foram transferidos para tra-
tamento cirdrgico, que teve lugar num prazo de
24 horas, néo estando incluido qualquer caso
de EAM e choque cardiogénico que ndo resul-
tasse de uma complicacdo mecanica (rotura de
miusculo papilar ou rotura de septo interventri-
cular). Neste grupo, 15 doentes tinham angina
instdvel refractdria a terapéutica farmacolégica
mdxima e nenhum destes doentes tinha lesdes
nas artérias corondrias consideradas como pas-
siveis de interven¢do corondria por via percu-
tanea (ICP). Obviamente, estes doentes tém
melhor prognéstico se forem revascularizados
antes de evolufrem para EAM. O BIAO permi-
tiu o alfvio da dor em muitos destes doentes e
assistiu-se a regressiio das alteragdes electro-
cardiogrificas em alguns deles (Figs 1 e 2). A
colocagdo destes sistemas permitiu também o
refor¢co da medicacdo (ex.: nitratos, betablo-

culatory support team "> in our cohort, su-
pervision was by physicians from the coronary
care unit. Previous studies have included pa-
tients with cardiogenic shock transferred
after receiving thrombolysis for AMI and IABP
implantation in a community hospital prior to
transfer to a center that offered either surgical
or percutaneous revascularization ">, All of
our patients were transferred for permanent
surgical revascularization that took place with-
in 24 hours, and did not include any patient
with AMI and cardiogenic shock not resulting
from a mechanical complication (e.g. papillary
muscle rupture or ventricular septal defect). In
our cohort, fifteen patients had unstable angina
refractory to maximal medical therapy, and
none of these patients had coronary lesions
amenable to PCI. Obviously, these patients
have a better clinical outcome if they are re-
vascularized before they go on to have an AMI.
TABPs provided relief of angina in 6 patients
and pronounced reversal of ECG changes were
seen in some (Figs. I and 2). Placement of
these devices also allowed augmentation of
medical therapy (e.g. nitrates, betablockers,
opioid analgesics) without causing further
hypotension and further jeopardizing coronary
perfusion. Hemodynamic support and systolic
offloading also reduces myocardial wall tension
and oxygen demand 15119 Although some
patients also had decreased angina, a placebo
effect cannot be ruled out.

Included in our cohort are six patients with
mechanical complications after AMI: two with

ayL

ECRET )

Fig. 1 Registo electrocardiogra-
fico mostrando infradesnivela-

mento do segmento ST antes da
inser¢do de BIAO. O doente ti-
nha angina instdvel e mantinha

dor apesar de doses crescentes

de nitratos e morfina por via en-

dovenosa.

Fig 1 ECG tracing showing de-

pression of ST segment in leads

prior to insertion of the device.

Patient had unstable angina and

had pain despite increasing doses

of intravenous nitrates and mor-

phine.
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Fig. 2 Regresso das alteragdes

electrocardiogréficas apés inicio

de contrapulsag¢ao. Concomitante-

mente houve alfvio da dor precor-

dial.

Fig. 2 Reversal of ECG findings
after inflation of balloon. Chest

pain also ameliorated after place-

ment of the [ABP.

Fig. 3 Doente com uma lesdo
critica no tronco comum da coro-
ndria esquerda, com angina re-
fractdria que aliviou apés coloca-

¢do de BIAO.

Fig. 3 Patient with a tight lesion
in the left main coronary artery
and refractory angina whose
symptoms alleviated after place-
ment of the IABP.

queantes, analgésicos opidceos) sem causar hi-
potensdo adicional que poderia comprometer
mais a perfusfo corondria. O suporte hemo-
dindmico e a reducdo da pés-carga permite re-
duzir a tensdo parietal do miocdrdio e o con-

o (4. 15.16.17)

sumo de oxigéni Apesar de alguns
doentes terem tido também diminuicéo da dor,
ndo se pode excluir um efeito placebo.

Neste grupo, estdo incluidos seis doentes
com complica¢des mecanicas pés-EAM, dois
com rotura de septo interventricular e quatro
com rotura de musculo papilar, resultando em

ventricular septal defect and four with papil-

lary muscle (PM) rupture, resulting in low car-
diac output in all cases and severe mitral re-
gurgitation with pulmonary edema in three
cases. As shown by the SHOCK Trial Registry,
the onset of cardiogenic shock in these pa-
tients portends a poor outcome and immediate
support with an [ABP is advisable.
Established left ventricular assist device
programs in the United States which receive
patients with implanted IABPs from commu-
nity hospitals for either weaning or for implan-




Fig. 4 A mesma lesao de Fig. 3,
vista muma outra orientagdo.

Fig. 4 The same lesion in figure
3 viewed from another orienta-

tion.

AMI &
Mechanical
complications

6
: Unstable
Angina - 17
Graf. 1 Apresentagdo clinica dos

doentes.

Graph. 1 Clinical presentation of
patients.

Triple Vessel
-6

Double - Left Main -
Vessel -5 17

Single dos doentes na populagdo estu-
Vessel - 1 dada.

Graf. 2 Achadas angiogréficas

Graph. 2 Angiographic findings
of patients in the cohort

baixo débito cardiaco em todos os casos e re- | tation of LVADs in post-MI LVAD candidates "®

gurgitagdo mitral grave com edema pulmonar | advise the earliest possible implantation of

em trés casos. Conforme se viu no registo | [ABPs in community hospitals for stabilization | 1121
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SHOCK, a entrada destes doentes em choque
cardiogénico traduz mau prognédstico e é reco-
menddvel suporte mecinico imediato com
BIAO.

Os programas de assisténcia mecénica ven-
tricular esquerda estabelecidos nos Estados
Unidos recomendam a implantagio o mais pre-
coce possivel de BIAO nos hospitais periféri-
cos para estabilizacdo hemodindmica antes da
transferéncia para tratamento definitivo em
centros tercidrios "%\

LIMITACOES

Nao dispomos de um grupo compardvel de
doentes com caracteristicas semelhantes que
tenham sido transportados sem BIAO. Tratou-
-se de uma revisfio retrospectiva com o objec-
tivo de verificar a seguranca do transporte com
BIAO e ndo para verificar se esta abordagem
era mais vantajosa. Contudo, atendendo a se-
guranca, evidéncia de beneficio clinico em al-
guns doentes e auséncia de complicagdes rela-
cionadas com o sistema ndo se justifica, na
nossa opinifo, um estudo comparativo.

CONCLUSAO

O transporte em ambulancia de doentes em
estado critico com BIAO estd desprovido de
complica¢des major e ndo deverd ser conside-
rado uma contra-indicagdo para o uso destes
sistemas com o objectivo de proporcionarem
suporte circulatério antes de cirurgia cardiaca
urgente noutro hospital. Assim, recomendamos
que a implantacdo de BIAO em doentes de
alto risco seja feita antes da transferéncia para
cirurgia (em oposi¢do a colocacgdo do sistema
depois da chegada ao centro cirdrgico), na me-
dida em que tal pode proporcionar estabilidade
clinica adicional durante o transporte.

ADDENDUM

Este trabalho foi apresentado na First World
Conference on Inira-Aortic Balloon Counterpul-
sation, Athens, Greece 2000 e na 30th Interna-
tional Conference of the Society of Critical Care
Medicine, San Francisco, Ca, USA, 2001.

prior to transfer to tertiary-care centers for de-
finitive management.

LIMITATIONS

We do not have a comparable cohort of pa-
tients with similar clinical characteristics who
were transported without an IABP in place.
This was a retrospective review meant to as-
sess the safety of patients transported with an
[ABP in place and was not meant to demons-
trate the superiority of this approach. However,
given the safety, evidence of clinical benefit in
some patients and lack of complications relat-
ed to the device, a comparative study is also
not justified, in our opinion.

CONCLUSION

Surface transport of critically-ill patients
with an TABP is devoid of major complications,
and should not be considered a contraindica-
tion for insertion to provide circulatory support
prior to urgent cardiac surgery in another hos-
pital. We recommend that the implantation of
IABPs be performed in high-risk patients,
prior to transfer for surgery (as opposed to pla-
cement of the device after the patient arrives
at the surgical center), as this may provide fur-
ther clinical stability to the patient during
transport.

ADDENDUM

This work was presented at the First World
Conference on Intra-Aortic Balloon Counter-
pulsation, Athens, Greece 2000 and the 30th
International Conference of the Society of Cri-
tical Care Medicine, San Francisco, Ca, USA,

2001.
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