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SUMMARY

Background: Circulatory instability
frequently complicates liver transplantation
for familial amyloidotic polyneuropathy
(FAP) and may he a source of surgical
morbidity and montality.

Objective: To praluate FAP intraoperalive
haemodynamic data and their relation 1o the
duration of surgery, and need for anaesthetic

drugs, RBC and sympathomimetic amines.

Setting: Clinical study during a four year
period.

Patients (mean+SD): Group [ included 50
consecutive FAP ATTR Met 30 recipients of
first transplantation. Age was 35.317.1
years, neurological score 34.3%13 in 100
and time elapsed from first sympiom
5.0+2.7 years. Group 1l {control}, not
different concerning age and sex, included
51 patients transplanted during the same
period with other pathologies.

Method: Anaesthetic protocol, monitoring

RESUMO

Hemodindmica Durante Transplante
Hepéatico em Doentes com
Polineuropatia Amiloidética Familiar:
Estudo de Aspectos Cardiocirculatérios
do Intraoperatério de 50 Doentes

O transplante hepitico em doentes com
polineuropatia amiloidética famibiar (PAT) €
frequentemente complicado por uma severa
instabilidade circulatéria, a qual pode ser
fonte de morbilidade e mortalidade cinirgica.

Concepgio do estudo: Estudo clinico com a
duraggo de qualro anos.

Objectivo: Estudar aspecios cardiocircula-
t6rios do intraoperatério de transplante
hepitico em doentes com PAF de tipo
poriugués.

Doentes: O grupo 1 foi contituido por 50
doentes com PAF ATTR Met 30, sujeitos a
primeiro transplante hepético nos Hospitais
da Universidade de Coimbra, com 35,3 %7,1
anos de idade, 5,0+2,7 anos de evolugiio da
doenca e de 34,3+13,0 em 100 de
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and surgical techniques were similar in both
groups. Data of the two groups were
compared either by the Student’s t-test or
Fisher’s exact test.

Results: Low values of systemic vascular
resistance index were observed in both
groups, with no differences between them.
Systemic arterial pressures were usually
lower in group I, because cardiac index and
heart rate were also significantly lower,
although within normal values. However, in
group 1, isoflurane (a vasodilator anaesthetic)
was used during less time (p <0.05) and in
lower concentrations (p <0.01) and
phenylephrine was necessary in 26 % of
patients vs O patients in group II (p<0.001).

Conclusion: FAP patients presented a
different intraoperative behaviour when
compared to other patients submitted to liver
transplantation. From a clinical point of
view, the authors stress: 1 — As a result of
autonomic dysfunction, the administration of
ariaesthetic drugs to FAP patients always
presents the risk of producing significant
hypotension; even the use of ketamine does
not prevent hypotension; 2 ~ Safety is
ensured by beat-to-beat surveillance of
arterial pressures and the capacity to acl
immediately to support circulation; 3 —
These patients seem to be very sensitive to
decreases in the pre-load; 4 — Hypotension
is also frequent with an adequate pre-load,
usually as the result of low SVR; an infusion
of a vasoconstrictor drug emerges as the most
frequent treatment requested and our
experience supports it as an effective one.
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pontuagio neurolégica. O grupo 11 (controlo)
foi contitufdo por 51 doentes transplantadc.)s
no mesmo perfodo devido a outras patologias,
que n#o diferiam do grupo I quanto a idade,
sexo ¢ altura,

Método: O protocole anestésico € a
monitorizagdo foram semelhantes em ambos
os grupos. Os dados foram comparados pelo
teste t de Student para duas amostras ou
pelo teste exacto de Fisher, consoante
apropriado. '

Resultados: Observaram-se valores baixos de
resisténcias vasculares sistémicas em ambos
0s grupos, nao se obsewandordiferenqas
entre eles quanto ao seu fndice. As pressdes
arteriais foram geralmente mais baixas no
giupo [, porque as frequéncias cardfacas e 0s
fndices cardfacos foram igualmente mais
baixos neste giupo, embora dexitro dos
valotes da normalidade. Observaram-se estas
diferengas apesar de, no grupo I, se usar
isoflurano (um anestésico inalatério com
efeitos vasodilatadores) durante menos tempo

de cirurgia (p<0,05) ¢ eém nienores

concentragoes (p <0,01) € ter sido necessério
usar fenilefrina em 26 % dos doentes deste
grupo »s 0 do grupo 11 (p < 0,001).

Discussdo: Os doentes com PAF apresentam
uni’comport_&méhto_ circtilatério durante o
transplante hepético diferente dos outros
doentes sujeitos a esta cirurgia. Quanto a
segurancga 'intraopel'atél'ia,n-os autores
ressaltam: 1 — Devido  disautonomia, os
anestésicos apresentam sempre um risco de
provoc’ar'ujﬁa 'h_i[}otensﬁo impo_rtahle; mesmo
o recurso A ketamina ndo garante que ndo se
observe hipotensdo; 2 — Sdo aspectos
importantes uma vigilancia cardiocirculatéria
apertada e a capacidade de intervin, de forma
ripida, para suporte da circulagdo; 3 — Estes
doentes sfo normalmente muito sensiveis a
reducdes da pré-carga; 4 — Mesmo na
presenga de uma pré-carga adequada, a
hipotensdo & frequente como resultado de
quedas nas resisténcias vasculares
sistémicas; na nossa prética, foi
frequentemente necessério o uso de
vasoconslritores, 0s quais se mostraram
eficazes para o seu lratamento.

Palavras-Chave

Amiléide; Amiloidose familiar;

Anestesia: complicagdes: hipotensdo, amitmias;
Transplantagio: hepética




Familial amyloidotic polyneuropathy (FAP)
is a genetic disease, reported by Corino de
Andrade ", which is systemic and the nervous
damage is simullaneously sensitive, motor and
neurovegetative. It is endemic in Portugal, re-
latively frequent in Sweden and Japan and
sporadic cases have been reported in many
other countries ™*.

Different clinical presentations are inclu-
ded under the denomination of FAP, type 1, or
Portuguese tvpe, is by far the most frequent
and is characterized by its onset in the lower
extremilies and autonomic failure ?. Different
biochemical anomalies are included within the
clinical diagnosis of FAP and even within the
clinical diagnosis of FAP type 1. With very rare
exceplions, all cases observed in Portugal are
FAP Met 30, identified by the abnormal repla-
cement of a valine by a metionine in position
30 of the transthyrein protein, leading to the
amyloid substance responsible for the charae-
teristic lesions .

The tlinical setting begins with neurologic
and gastrointestinal symptoms, usually during
the third or fourth decade of life, which lead to
death about ten years after the initial signs ™.
The circulatory system is always involved al
some point during its evolution. The cardiovas-
cular disturbances of this pathology have been
the source of several studies"” including hun-
dreds of patients. The main conclusions can be
summarized as lojjows®

— orthostatic hypotension aird disturbances
of rhythm and intracardiac condachion are
the most important and frequent circula
tory {indings;

~ circulatory symptoms are the final result
of two distinctive mechanisms: autonomic
dysfunction and amyloid infiltration of the
structures of the cardiocirculalory syslem,
the infiltration of intracardiac conduction
lissues being particulary imporiant;

— cardiac failure is a rare event as a direct
result of amyloid myocardial infiltration,
contrary to findings observed in other
types of amyloidosis;

Since transthyretin (either normal or amy-
Joidotic abnormal variants) is produced almost
exclusively by the liver, hepatic transplantation
arose as a logical treatment for an otherwise
terminal disease and, in what concerns FAP
patients, il was performed for the first time in
Sweden in 1990. It has now been proved that
hepatic transplantation in these patients result-

ed in the immediate disappearance of circulat-
ing amyloidotic substances " and halled the
evolution of the discase . Although liver
1;'ansplamati0n 15 a procedul‘e with relevant
morlality and morbidity, it constitutes the only
proven treaiment with these effects. In Novem-
ber 1997, the FAP World Transplant Registry
reported 247 liver transplantations in FAP pa-
lients at 34 tansplantation centers in 16 coun-
tries “?,

Cardiac and circulatory pathology is always
an important risk factor for surgical patients.
The involvement of the cardiocirculatory
system in FAP can be a potential source of se-
rious intraoperative hazards and it has been re-
porled that anaesthesia and surgery in these
patients are frequently complicated by severe
hvpotension and arrhythmias, even during mi-
nor surgical procedures.

Liver transplantation in FAP patients has
allowed teams 1o gain important knowledge on
the circulatory behaviour of these patients
when submilled to anaesthetics and surgical
stress. In other settings, it would certainly be
difficult for a single anaesthetic leam to ma-
nage such a considerable mumnber of patients
and use the extensive moniloring conditions
that are standard in liver transplantation, in
which surgery and post-operative period takes
place with pulmonary artery cateterization and
monitoring of cardiac output and related hae-
modynamic values“”.

e aim of this study was to evaluate the
experience of the Liver Transplantation Unit of
the University Hospital of Coimbra in what
concerns the intraoperalive circulatory aspects
of liver transplantation performed in FAP pa-
lients. It was our purpose to do this in a way thal
our conclusions could be useful, not only in the
environments of liver transplantation, but also
as a contribution lo the safety of these patients
during general anaesthesia performed for any
type of surgical procedure.

PATIENTS

In this study we evaluated the circulatory
intraoperative aspects of the firsl 50 consecu-
tive patients, with clinical symptoms of FAP
type | and posilive to transthyretin Met 30,
submitted to first liver transplantation in the
University Hospitals of Coimbra during a 50
month period between November 1992 and Ja-
nuary 1997 (Group 1). Twenly six were male
and 24 female aged from 25 to 53 vears
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(35.3% 7.1 years). 163.7+8.8 cm in height.
54.5+11.3 kg in weight (10415 % less than
ideal weight), 1.38£0.18 o’ ol body surflace,
20.3+3.1 kg/m* of body mass index (BMI} and
34.3+13.2 in 100 of newrological score on the
scale of . Macedo and col. '™, One 1o 11 vears
(5.0£2.7 vears) had elapsed rom the date of
the first symptom until transplantation. Four
patients had a delinitive pacemaker inserted
weeks or months before the surgery.

As a control {Group 1), we evaluated adults
with other pathologies submitted to first liver
transplantation during the same period. To pre-
vent age differences between the two groups we
considered the age of 35 years or more as an
exclusion [actor in this group. Therelore, group
[l included 51 patients — 34 with cirrhesis, 4
with fulminant liver [ailure, 3 with sclerosing
cholangitis and 10 with miscellaneous liver di-
seases. Thirty two were male and 19 female,
ranging in age from 17 to 54 vears (3851113
years), 165.0£9.8 cm in height. 62.8+11.9 kg
in weight (3 £18% more than ideal weightl.
1.69+0.18 m* of body surface and 23.0+£ 4.1
ke/m® of body mass index (BMI).

METHOD

Anaesthelic and monitoring protocols were
similar in both groups.

Anaesthetic induction was performed with 1
to 2 ug/kg of fentanyl, [ollowed by miravenous
thiopental in a dosage determined by the loss of
evelid reflexes. For orotracheal intubation,
mg/kg of succinlylcholine was used. Anaesthe-
sia was maintained with lentanyl and isoflurane
vaporized in an air/oxygen mixture and neuro-
muscular blockade achieved with vecuronivm or
pancuronium, selection based on the heart rate.
In the case ol hypotension (sustained systolic
arterial pressure below 100 mm Hg) isoflurane
was stopped and anaesthesia guaranteed with
intravenous ketamine combined with diazepine.

Electrocardiographic monitoring included
two leads (DIl and V3). According to standards
in this kind of surgery, the procedure was per-
formed with an intra-arterial catheter (radial ar-
tery) and Swan-Ganz catheter, usually inserted
after anaesthetic induction. Four cases with de-
finitive pacemakers were exceptions and in
these cases our oplion was nol to use a pulmo-
nary catheter and pre-load monitoring was con-
fined to central venous pressure. Cardiac output
was measured by thermodilution in the najority
of cases. In a small number of the most recent

cases, a continuous method (Vigilance monitor-
Fdwards Laboratories) was utilized.

For subsequent comparisons, we used hae-
modynamic data registered one hour after the
begining ol surgery (pre-anhepatic phase), one
hour after the removal of the receptor liver
(anhepatic phase) and one hour after the com-
plete reperfusion of the grall (post-anhepatic
phase).

An infusion with 3 ug/mg/mimute ol dopa-
mine was administered during the whole pro-
cedure. In the case of hypolension with an
adequate pre-load, the dose was increased
from 3 to 15 pg/kg/minute. In the case of sus-
tained hypotension. an infusion of dobutamine
or phenylephrine was used, depending on the
aetiology: low cardiac output or low systemic
vascular resistances. Significant arrhythmias
were treated according to standards.

A venovenous hypass was performed with a
centrifugal biopump (Biomedicus) from the -
{erior vena cava and portal vena to the axillary
vena in 10 patients of group [ and 17 of group
Il (p=ns) Antibiotic treatment and imunosu-
pression protocols were similar in both groups.
the latter with metilprednisolone and azathio-
prine. Ciclosporine was never used in the ope-
rating room. An infusion of aprotinin (Ham-
mersmith regimen) was used dunng all surgery
in 18 of patients in group [ and 68.6% in
avoup [ (p <0.001).

Thirty patients in each group had complete
computer records of pa!'tial pressures of oxy-
gen. carbon dioxide and isoflurance n inhaled
and exhaled gases during the surgery. These
records were used to evaluate intraoperative
use of isoflurance in particular.

Data about doses of intravenous anaesthe-
tics, amounts of blood products and use of cir-
culatory drugs were acquired from the manu-
ally written anaesthetic records.

STATISTICS

Depending on the type of data, the groups
were compared either by two-sample Student’s
I-test or Fisher's exact test. A probability be-
low 0.05 was considered statistically signili-
cant. Values are presented as mean * standard-
deviation.

RESULTS

The groups were not different in what con-
cerns age {p=ns), sex (p=ns) and height




{(p =ns). but group Il presented greater body
weight than group 1 (p <0.001) and conse-
quently greater body surface (p<0.01) and
BMI (p <0.001).

The duration of anaesthesia (from induction
until operating room discharge) was shorter
in group l: 599.5+160.3 minutes us
067.7£171.7 minutes in group Il (p<0.05).

The consumption of red blood cells was
tess in FAP patients: 5.7+ 10.7 units in group
[ and 12.2£10.1 unils in group 11 {p<0.01).
The median was 3.0 units in group I and 8.5
units in group 1.

The dose of thiopental used for anaesthetic
induction was sintilar in both groups (p=ns),
but, in what concerns the whole anaesthesia
time, il was necessary to administer more fen-
tanyl in group I (p <0.001) (Table 1).

Haemodynamic instability lead to the ces-
sation of isoflurane administration during sig-
nificantly more time in group 1 when compared
to group Il (p<0.05). In what concerns the pe-
riod of, utilization exelusively. inhaled and ex-
haled isoflurane concentrations were higher in
group Il (p<0.01). Ketamine was used to
maintain anaesthesia during sustained hypo-
tension in 20 patients (40.0%) in group | and
4 patients (7.8%) in group 1l {p<0.001} (Tu-
ble IT).

With regard to circulatory drugs. a dobuta-
mine infusion was used 1n 2 patients (4.09} in
group | and 7 patients (13.7 %) in group 11
{p=ns) and phenylephrine in 13 palients
(26.0%) in group I and O patients in group I
(p<0.001) (Table I).

In spite of the different utilization of these
drugs — less isoflurane and more ketamine and
phenylephrine in group I — blood pressures in
mosl cases were lower in this group. basically
as the result of lower cardiac indices as no dif-
ferences were oberved in systemic vascular re-
sistance indices (Table ).

Lidocaine was used for the treatment of ven-
tricular arvhythmias in & patients (12.0 %) in
group | and in one patient (2.0%]) in group Il
{p=ns). Propranolol was used in one case in
group | and verapamil in one case in group II
(p = ns) lor supraventricular arrhythmia treatment.

DISCUSSION

Qur study shows that, in what concerns
haemodynamics during liver transplamation,
FAP patients are quite different [rom the re-
matining patients submitted 1o this surgery.

Table |

Uiilization of anaesthetic and cardiocireulatory
intravenous drugs in two groups. Data are
reported from all patients in the stdy.

Onuly for thiopental, were four patients

in group 11 pre-operatively intubated

and this drug not used

Group | Group 11

360% 85 mp
80853 g

Thiepental dose (p=ns) 330+ 6img

Fentanyl lose (p<0.001) 419210 ug
Patients with dopumine

30 (1005 51 {106 %)

infustons (p=ns)

atients with beta doses

of dapamine (p=ns) 21 142.0%0 18 (33340
Patients with alpha doses

of dopamine (p=ns) 8110.0% G il1.8%)
Patients with dobuwamine

infusions (p=ns) 2 11050 Tl3.7 %
Patients with adrenalin

infusions {p=ns} 0 112.0%)
Patients with

phenylephrine (p<0.001) 13 {20.0%) 0
Paticnis with lidecaine (p=ns) 6 112.0%) 112046
Patients with

bela-blackers (p=ns) F42.0% 0
Patients with nmiodarene (p=ns) 11204
Patients with verapaumil (==} 0 112.0%

This is clearly visible in two different as-
pecis: fivstly, the need for vasoconstrictors is
significantly greater in Group I, although the
surgical procedure is technically easier and
performed in patients without coagulation di-
sorders and, consequently, shorter and less
haemorragic; secondly, a reduced tolerance to
the depressive effects of anaesthetic drugs was
also observed in group 1. a fact that is perceiv-
ed in the lower time of utilization of inhalatio-

Tulble 11

Liilization of isoflurane in the two groups.

Data are reported {rom 30 patients

in each group {patients with complete
compulerized records of the anaesthetie
concentrations), Mean exhaled and inhaled
concemtrations were caleulated during the period
in which this anaesthetic was ulilized and not for
the tetal duration of the surgical procedure

Group 1 Group 1!
Surgieal time withoul
izoflurane (p<0.053) 28+30% 16:+24 %
Inlided convcenmtration
of isoflurane (p<(.01}) 041+0.13% 0.55320.20%

Exhaled concentration

af isoflurans {p< 0.01) 0342011 % 0460+0.16%
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nal anaestheties and the lower concentrations
when they were used.

Severe hepathopathies, acute or chronic, are
characterized by hyperdynamic circulation with
high cardiac output (CO) and low systemic vas-
cular resistances (SVR)**'®. The values observ-
ed in group 11 could not be considered abnor-
mal considering the pathologies observed in
these patients, and are similar to the dala pre-
viously reported by several authors as haemody-
namic values during liver transplantation ',

Contrary 1o liver patients, it is expected that
FAP patients present normal preoperative va-
lues of CO and SVR. No published data exist
against this assumption and our own preopera-
tive haemodynamic studies, although including
only a short number of cases, support this .
Therefore, it is rather uncommon to find low in-
traoperative values of SYR in group [, in gene-
ral not different or with small differences com-
pared to the values of group I This fact must
be considered, in our opinion, as a conse-
quence of particular sensitivity to the vasodila-
tion effects of one or more drugs used during
the intraoperative period. On reviewing the pre-

Table Ilf

viously described circulatory elfects of each
one of the drugs used, the main suspicion ob-
viously goes 1o the anaesthetic drugs.

Isoflurane is the most commonly used anaes-
thetic in clinical practice and it does not usually
produce a significant drop in blood pressure. A
certain degree of systemic vasodilation could be
found with its use, but it is normally compensat-
ed by a reflex increase in cardiac outpul.

Nevertheless, its direct myocardial effects
are depressive and they could be clinically re-
levant and a matter of particular concern in se-
verely ill patients with cardiac disease and ab-
normal eirculatory status“**",

Fentanyl is an opioid analgesic with an al-
most universal use in anaesthesia. It produces
a minimal decrease in heart rate, usually wi-
thout effects in arterial pressures, CO or SVR.
However, in situations where adequale blood
pressures are sustained by an increased sympa-
thetic outflow, the administration of [entanyl
can produce a lisis in this outflow and be fol-
lowed by a drop in artenal pressures and SYR ™.

Due to the possible hypotensive effects of
the anaesthetic drugs, it is a routine, in gene-

Haemodynamic data observed in two groups. Initial values were vegistered hefore anaesthetic induction,

pre-anhepatic phase values were registered one hour after the hegining of surgery, anhepatic phase

values were registered one hour after the removal of the receptor liver and post-anhepatic phase values
ave registered one hour after the complete reperfusion of the graf
R LAP syst AP diast 1 AP mean
(beats/min} {mmHg) {mmHg) {mmHg)
. Group [ 86.2£113 138£22 IEES ] - 9213
Tnitial values P =ns =ns <00 =ns
mitial watues Group It 893170 o2 P prels PO gt P
Pre-anhepatic phase (Eroup t 923 I5_‘)_ p<0.05 1= l? p<.01 2629 p=ns EJ'i 1o p<0.05
Graup 11 1013175 12015 609 0+
. Group 1 93.1+144 14£1L 397 TE9
Anlepatic phas ! <0004 =ns <0.01 <0.01
flepalic phase Group 11 10526141 " noxis 6613 | sasle  ©
. Group | 93.7£13.6 110%13 35+9 - 2+10
Past-anhepatic ph p <0.0H 0.01 0.0 0001
ostamhepatic PSE ¢ oup 11 w2124 22t16 PF got1z "N sl PF
PAP syst PAP diast £AP mean PAP wedge
{minHg)} {imnHg) {mmHg) (mmnllg)
Geoup | 221161 - 9.3+3.0 - 1+7+10 92135
Pre-anhel has <0.0 <0.0 <1).01 =
FEAnielIpe PR rup 1 matro PUP nesze PO 1nartg ° ogrez P
. Group | 209£6.0 3.7+3.1 13.7%3.5 - 8.113.3
Anhepat f =ns a3 0.0 =
hepalie Growp Il w030 P 9z+s2 P77 1524643 PO greze
ostanhepatic phase 0100 | B33 o) 103£38 05 8IS gq 0034
Group II 26.1%5.3 118114 18.1x 10 11.2£3.6
cyp Cl SVR SYR1
(mmHg) {L/im2) {dynfzeclom-3fm’) (ynfsecfem-3/m’}
Pre-anhepatic phase Group [ T,‘)ti!.':' p=ns E.QIO.S p<0.001 821 12"‘33 p<i.01 122}0&303 p=ns
Group |l 8.4+£35 5.2+13 689 +231 11531 +388
. Group :2x22 - 12+1.0 - 876+283 1368 £39%0
Anhepalic phas P <Ok 0.0 =ns =ns
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ral anaesthesia practice, to reduce or suspend
the delivery of volatile anaesthetic and o avoid
the administration of fentanyl in silnations
where hvpolension is observed. This means
that one can estimate the degree of circulatory
stability of any anaesthetic procedure by 1he
evaluation of the periods of ime without iso-
flurane. their duration, the concentrations used
and also the tatal amount of opioid drugs.

In our results, the doses of fentany] are
clearly lower in FAP patients when compared
with those in liver patients. and isoflurane is
also used during less time and in small con-
centrations. This musl be understood as a clear
sign that the tendency of hypotensive episodes
during liver transplantation is much greater in
FAP patients than in liver patients.

However. based on previous knowledge of the
autonomic dvsfunction that characierizes the di-
sease. we are likely to assume that these abnor-
mal responses may nol be the result of a direct
action on the circulatory svstem, but, on the con-
trary, the result of a reduction or suppression of
the compensatory neurovegetative reflexes. With
regard 1o values regislered in heart rate. it 1s ne-
cessary 1o consider the finding that group 1 pa-
tiems have lower heart rate despite longer penods
with no isoflurane and lower arterial pressures as
relevant. In our opinion, this is the consequence
of a certain degree of inability of FAP patients to
increase hean rate and therefore cardiac outpul
has compensatory mechanisms in the presence
of hvpotension and low SYR.

The use of intravenous ketamine n some
patients must be discussed. In several aspects.
including the mechanism of action and circula-
tory and respiratory effects, this drug is unique
among anaesthetic drugs. In what concerns cir-
culation, it is the only one that produces tachy-
cardia and hypertension. Due o its clinically
relevant side eflects, its role in clinical anaes-
thelic practice is. in general, of a second line
drug, reserved lo siluations where hypotension
and haemodynamic instability is observed. In
our liver transplantation anaesthesia protocols,
ketamine is used lo maintain the patient un-
conscious during the situations where isoflu-
rane adminislration was ceased due 1o low ar-
terial pressures.

Il is also rather curious that, although kela-
mine was used in 40% of group I patients and
only in 7.8% of group 1I patients; we still found
low SVR values in group 1 patients {and had to
use phenylephrine in 26 9% of patients in this
group and no phenvlephrine in group II patients).

This leads us to think that ketamine may
not have a hyvpertensive effect on FAP patients
and not exclude the possibility that it may pro-
duce hvpotensive action.

The explanation for these findings should be
sought in its mechanisms of action. The kela-
mine stimulation of the circulatory svstem is
mainly a central one. transmitted to the eflfect
organs by the aulonomic nervous svstem and re-
sulling in an increase in noradrenalin levels in
svmpathelic receplors. Some evidence exists
suggesting that the direct effects of ketamine on
the circulatory organs are depressive, usually
nol clinically visible because they are overcome
by central increase in simpathetic activity > .,

FAP patients present autonomic compromise
and low noradrenalin levels®#. In the labora-
lory, tyramine, a drug thal promotes noradrena-
fin release, does neot produce a normal increase
in this mediator® and during liver transplania-
tion noradrenalin levels of FAP patients are
about one third to one half of the levels measui-
ed in liver patients®*. In these settings, we are
able to admit that ketamine, at least in some
FAP patients, lacks its hypertensive action and
can even have a hypotensive effect.

Another important subject for discussion is
the problem of intraoperative rhythm and con-
duction distwhances since, in the past, severe
intra-operative bradyarrhythmia associated lo
hvpolension were 1‘ep0rled in patients with no
rhythm problems detected pre or post-operati-
vely 2, Amyloid infiltration of intracardiac
conduction and autonomic dvsfunction are fre-
quent findings in FAP and it was considered
that they could be a source of particular sensi-
tivity to arrhvthmias during anaesthesia. Some
authors asswned that these patients should al-
ways be submitted to the insertion of a transi-
tory pacemaker®® before any anaesthetic pro-
cedure, a pralice still maintained in some
transplantation centers %" Some recent data
supparl the tendency lo consider that attitude
overzealous and to reserve the preoperative in-
sertion of pacemakers to patients with docu-
mented alterations in conduction ***". Qur ex-
perience supporls these findings since our data
show that only four patients had a definitive
pacemaker, and we have no records of any the-
rapeutic manoeuvies for comection of bradyarrhyth-
mias, including the use of emergency pacema-
ker (always available in the operating room} or
isoprenaline infusions.

However, in this study we only evaluate
the number of therapeutic interventions and
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not the incidence of avchythmias. With re-
gard 1o the number ol therapeutic mlerven-
tions requested. we can refute thal severe
arrhythmias are (requent complication in
FAP liver transplantation, but we can not
prove that they are not a rare, but severe
complication. Therefore it is our opinion that
subsequent studies need to be done on this
point, including intraoperative Holter as
standard material.

Summarising the most important goals lor
general anaesthelic pratice, we consider the
key-points for the safety of FAP patients sub-
mitted to anaesthesia and surgical procedures
to he as follows:

Firstly = 1t is necessary to bear in mind
that the administration of anaesthetic drugs to
FAP patienis always presents a substantial risk
of severe hypotension. and requires a beat-to-
beat surveillance of the circulatory data. This
is probably true with all anaesthetic techni-
ques available and even the use of ketamine
does not prevent hypotension.

Secondly — The high frequency of situations
that require pharmacological interventions to
support circulation implies that these situati-
ons must be anticipated and prepared for in
advance. [t is important to be able lo give a ra-
pid response in the frequent circumstances
where hvpolension presenls a severe degree.

Thirdly ~ These patients seem to be very sen-
sitive to decreases in the pre-load and require
careful surveillance and corection in this aspect.

Fourthly — Hypotension is also freqient
with an adequate pre-load, a drop in low syste-
mic vascular resistances being the most vele-
vant implicated mechanism. There could be
several therapeutic interventions, but if the
purpose is to restore the normality in heamody-
namic values, the most logical approach is the
administration of a pure vasoconstrictor. Trying
to increase the cardiac output to compensale
the low SVR could be another approach to
treat hypotension even changing the pre-load
to supra-normal values or increasing heart rate
and contractility with inhotropic drugs.
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