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Cardiocirculatory intraoperative assessment
during single-shot caudal anaesthesia in children:
comparison between levobupivacaine
and ropivacaine

Comportamento cardiocircolatorio intraoperatorio durante anestesia caudale single-shot in eta pediatrica:

confronto fra levobupivacaina e ropivacaina
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Abstract

Background: Caudal block with levobupivacaine or
ropivacaine is the most commonly used regional anaes-
thesia in children.

Methods: The aim of study was to compare the cardio-
circulatory profile induced in two matched groups of
young patients, submitted to caudal anaesthesia with
levobupivacaine or ropivacaine for an elective sub-
umbilical surgery. Sixty children were enrolled: thirty
received levopubivacaine 0.25% and thirty ropivacaine
0.2%. Intraoperative heart rate (HR), systolic blood
pressure (SBP), diastolic blood pressure (DBP) were
monitored at following times: Ta0 (after anaesthesia
induction), Tal (after caudal anaesthesia), Ta2 (five
minutes later), Ta3 (ten minutes later), Ts1 (at surgical
incision), Ts2, Ts3, Ts4, Ts5 (every 10 minutes during
surgery), Taw (at the awakening).

Results: In both groups the cardiocirculatory trend
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remained within normal ranges at all times considered,
demonstrating the safety of the method with both drugs.
Both groups showed a similar trend at the different mon-
itoring times: low decrease in HR, SBP and DBP after
caudal block, slight increase in parameters after skin inci-
sion, slight decrease during surgery, increase at awaken-
ing. Regarding SBP and DBD, the levobupivacaine group
children generally showed higher levels compared to the
ropivacaine group, especially for DBP.

Conclusions: Paediatric caudal anaesthesia is an effec-
tive method with an very infrequent complication rate.
Possible hypotheses for differing haemodynamic behav-
iour could include a stronger vasoconstriction reflex of
innervated areas during caudal anaesthesia with lev-
obupivacaine and a lower levobupivacaine induced
block of the sympathetic fibers, related to different
pharmacokinetic profile of low concentrations of the
local anaesthetics used in paediatric epidural space.

Riassunto

Introduzione: Lanestesia caudale con levobupivacaina o
ropivacaina ¢ la pitt comunemente usata in eta pediatrica.
Metodi: Scopo dello studio ¢ paragonare il profilo car-
diocircolatorio in due gruppi di pazienti sottoposti ad
anestesia caudale con levobupivacaina o ropivacaina
durante interventi a livello sottombelicale di elezione.
Sessanta bambini sono stati studiati: trenta hanno utiliz-
zato levobupivacaina (0.25%), gli altri trenta ropivacaina
(0.2%). Durante I'intervento sono stati monitorizzati fre-
quenza cardiaca (FC), pressione arteriosa sistolica (PAS) e
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diastolica (PAD) nei seguenti tempi: Ta0 (al termine del-
induzione), Tal (dopo anestesia caudale), Ta2, Ta3 (5,
10 minuti dopo la caudale), Ts1 (al momento dell’inci-
sione), Ts2, Ts3, Ts4, Ts5 (ogni 10 minuti durante l'in-
tervento chirurgico), Taw (al risveglio).

Risultati: In entrambi i gruppi 'andamento cardiocirco-
latorio ¢ stato normale, dimostrando una tecnica sicura
con entrambi i farmaci. Il comportamento emodinamico
¢ stato simile per i due farmaci nei diversi tempi studiati:
lieve riduzione di FC, PAS e PAD dopo la caudale, mode-
sto aumento dei parametri allincisione della cute con
successiva riduzione durante l'intervento e incremento al
risveglio. I bambini trattati con levobupivacaina hanno
evidenziato valori di PAS e PAD piu elevati rispetto a
quelli trattati con ropivacaina. Tale comportamento ¢ pitt
evidente per la PAD.

Conclusioni: In etd pediatrica I'anestesia caudale rappre-
senta una metodica efficace e priva di complicanze. Il
diverso comportamento emodinamico fra i due farmaci
potrebbe essere spiegato da un maggiore riflesso vasoco-
strittore delle fibre simpatiche non bloccate dalla caudale
per i pazienti trattati con levobupivacaina o un differente
profilo farmacocinetico dei due anestetici nello spazio
peridurale.

Introduction

The advantages of regional anaesthesia are well known:
reduction of metabolic and hormonal effects of the surgi-
cal stress response, reduction of the general anaesthetics
required, good efficacy for postoperative analgesia. Cau-
dal block is the most commonly used regional anaesthe-
sia in children. It is in fact the technique of choice for
operations on T9-T10 methamers. The majority of day
surgery procedures below the diaphragm can thus be car-
ried out with this single shot technique. Furthermore,
caudal anaesthesia is easy to perform.'?

In clinical practice, one of the main topics has become
the choice of an effective and safe drug, or combination
of drugs.** Bupivacaine has for many years been the most
commonly given local anaesthetic of prolonged effect for
paediatric caudal blocks. However several reports have
described serious and difficult to treat cardiovascular and
central-nervous toxicity when this agent was given at tox-
ic doses or inadvertently injected into the intravascular
space. Bupivacaine, on account of its avidity to the sodi-
um channels, can in fact precipitate severe cardiovascular
collapse, as a result of reduced heart contractility or
impaired diastolic function, and negative effects upon
conduction or ventricular arrhythmias.>¢7$

More recently, two other local anaesthetics have been
introduced: ropivacaine and levobupivacaine. Ropiva-

caine, the first single levorotatory isomer formulation for
clinical use, is a long-acting drug, very similar in structure
to bupivacaine, but apparently with a lower cardiac and
neuro toxicity and a slightly greater sensory selectivity.!*!!
Compared to its congener, levobupivacaine, the single lev-
orotatory isomer of bupivacaine, presents a slightly lower
myocardial depression, arrhythmogenic effect and neuro
toxicity, while retaining similar local anaesthetic proper-
ties.”?’® On the whole, therefore, preliminary evidence
suggests that ropivacaine and levobupivacaine may be
associated with less systemic toxicity.'*" Clinical studies
focused on intra and postoperative analgesia confirm their
safety and show their increasing use for paediatric caudal
anaesthesia.’®”” To our knowledge, few studies on the
intraoperative cardiovascular performance during caudal
anaesthesia in children have been conducted and no inves-
tigation on the intraoperative haemodynamic comparison
between levobupivacaine and ropivacaine.!$

The aim of the present study was to compare the cardio-
circulatory profile induced in two matched groups of
young patients, submitted to caudal anaesthesia with lev-
obupivacaine or ropivacaine for an elective sub-umbilical
surgical procedure.

Material and Methods

Heart rate and blood arterial pressures (systolic and dias-
tolic) were taken as parameters of reference in the study.
To detect a significant difference, a study group size of 60
children was needed to achieve a power of 90% [X=5%].
Randomization was performed with a computer-driven
random number sequence and sealed in an opaque enve-
lope. The study was approved by the Hospital’s Ethical
Committee and received written informed consent.

All children scheduled for a surgery due to phimosis or a
pathology of the peritoneal-vaginal ductus were eligible for
the study. The exclusion criteria included: emergency
surgery, a known hypersensitivity to amide-type local
anaesthetic, age lower than 2 years and greater than seven,
a high anaesthesia risk class (ASA III — IV), severe renal,
hepatic, respiratory or cardiac disease, neurological or neu-
romuscular disease, haemostasis and coagulation disorders,
systemic sepsis, infection of the soft tissues over/around the
sacral iatus. After obtaining written consent from parents,
the sealed opaque envelope that assigned a child to the des-
ignated group was opened and the child recruited.

Sixty children were enrolled between September 2008
and January 2010. Thirty children received levopubiva-
caine and thirty ropivacaine. Table 1 shows the children’s
characteristics according to the randomization group.
Table 2 illustrates surgical procedures according to the
same criteria.
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Table 1
PATIENTS AND CLINICAL DATA

Group Levobupivacaine 0.25% (n° 30) Ropivacaine 0.20% (n° 30) p
Age (years) 4.4+15 45+1.1 ns
Weight (kg) 16.945.1 16.5+3.1 ns
Gender (M/F) 2713 26/4 ns
ASA risk class (I/11) 15/15 18/12 ns
Duration of surgery (min) 41+13 44+11 ns

Table 2

SURGICAL INTERVENTIONS DIVIDED ACCORDING TO LOCAL ANAESTHETIC ADMINISTERED

Surgical interventions

Levobupivacaine 0.25% Ropivacaine 0.20%

Herniorraphy 5 5
Circumcision 18 17
Hydrocoele repair 6 7

Removal of peritoneal-vaginal ductus cyst

1 1

A standardized pre-anaesthesia consisting of diazepam
(0.2 mg/kg) and atropine (0.015 mg/kg) orally was
administered 45 minutes before anaesthesia induction. In
children five years old or less, anaesthesia was induced
through a mixture of oxygen, air and sevoflurane at a con-
centration increasing from 1% to 8%. For children older
than five years, intravenously propofol (2.5-3 mg/kg) was
used. In all children, general anaesthesia was maintained
through a mixture of oxygen, air and sevoflurane (end-
tidal concentration between 1.5 and 2.5%). The airway
was controlled with a laryngeal mask and ventilation was
maintained spontancously or assisted in order to obtain
an end-tidal CO, (PETCO,) < 50 mmHg.

Caudal anaesthesia was then performed as follows. The
child was turned onto the left lateral position and 1 ml/kg
of local anaesthetic was injected into the caudal space
using a 22-gauge needle (Epican Paed Caudal °, B-Braun,
Melsungen, Germany). The local anaesthetic solution
was injected in approximately 60 sec. In children in the
ropivacaine group, the anaesthetic was given at a concen-
tration of 0.2% and a dosage of 2 mg/kg, in the others
levobuvicaine was administered at a concentration of
0.25% and a dosage of 2.5 mg/kg. A minimum time
interval of 10 minutes was established between the com-
pletion of caudal anaesthesia and skin incision. Dextrose
5% in quarter-strength normal saline solution (0.2%
NaCl) and lactated Ringer’s solution were administered
according to the following scheme: during the first hour,
in children under 3 yrs the infusion rate was 20 ml/kg, in
older children the rate was 15 ml/kg; the infusion dosage
was 8-10 ml/kg/h for all patients in the subsequent hours.
Intraoperative heart rate (HR), systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were monitored
(Integrated Modular HP System °, Hewlett-Packard, Palo
Alto Ca) and registered at the following times: Ta0 (when
anaesthesia induction was completed), Tal (when caudal
anaesthesia was completed), Ta2 (five minutes later) , Ta3

(ten minutes later), Ts1 (at the surgical incision), Ts2, Ts3,
Ts4, Ts5 (every 10 minutes during surgery), Taw (at the
awakening). Arterial oxygen saturation (SpO,) by pulse
oximetrix, PETCO, and body temperature (Integrated
Modular HP System °, Hewlett-Packard, Palo Alto Ca)
were also continuously monitored.

In our study caudal block effectiveness at the start of
surgery was defined as the absence of gross or subtle
movements and the absence of significant (> 20%)
increase in pulse rate or blood pressure. The values (mean
and range) reported by Gregory as normal according to
age class were assumed as standard point of reference.”
Intraoperative bradycardia and arterial hypotension are
defined as a decrease of > 30 % from baseline.?

Statistics

Analysis of data was performed with the Stata 7 software
program. Data underwent descriptive statistics. To study
the effects of levobupivacaine and ropivacaine on HR,
SBP, DBP an analysis between samples (over time) and
within samples (time by time) was carried out. For the first
purpose, variance analysis and Student’s test were applied
to compare within the same sample data recorded at a giv-
en time with those recorded at the subsequent times. For
the second objective, Student’s test was applied to com-
pare data collected in a group at each time with those col-
lected in the other sample at the corresponding time.

Results

The block was efficacious in all patients. No children
needed an additional intravenous analgesic intraopera-
tively. Furthermore, there were no complications either in
relation to the general anaesthesia or the surgery. No
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Figure 1.
Trend of HR, SBP, DBP in the levobupivacaine group at the following times: Ta0 (at the end of anaesthesia induction), Ta1 (at the end of caudal anaesthesia), Ta2 (five minutes later), Ta3 (ten minutes
later), Ts1 (at the surgical incision), Ts2, Ts3, Ts4, Ts5 (every 10 minutes during surgery), Taw (at the awakening). The figure shows the significance for the three parameters at the different times. At
Taw the symbols *, #, § indicate statistical significance respectively for HR, SBP, DBP compared to all the preceding times.

blood, blood products or plasma expanders were ever
administered.

On the whole 1028 measurements were recorded. None
of the heart rate and systolic blood pressure values signifi-
cantly differed from the range values for age class. Only
one 5-year-old male child treated with ropivacaine showed
an episode of diastolic hypotension (28 mmHg) at time
Ta3. A doubled fluids infusion rate promptly restored nor-
mal values, without the use of vasoactive drugs.

The global values (mean and SD) for each variable were:
HR 114.7+17.2 in the levobupivacaine group and
116.4£13.8 in the ropivacaine group (p=ns); SBP
92.7+7.1 mmHg in the levobupivacaine group and
90.1+8.3 mmHg in the ropivacaine group (p=ns); DBP
48.7+6.7 mmHg in the levobupivacaine group and
44.5+5.6 mmHg in the ropivacaine group (p < 0.02).
Intra-sample differences over time.

Considering the trend of cardiocirculatory parameters in
each of the two groups, a substantial agreement in trends
at the various times can be noted throughout the entire
procedure.

In the levobupivacaine group (Fig 1) SBP shows a low
decrease after caudal anaesthesia. All three parameters
increase after skin incision, with significance in Ts1 for
SBP (p=0.04). During surgery pressure values were con-
stant, the HR being significantly lower at Ts2 with

respect Ts1l (p=0.01), at Ts4 with respect Ts3 (p=0.02)
and at Ts4 with respect Ts5 (p=0.0001). A significant
peak pressure and heart rate increase was registered at the
awakening (Taw) compared with all the other times.

A similar trend was also seen in the ropivacaine group
(Fig 2). HR, SBP, DBP show a moderate decrease after
the caudal block. The heart rate showed a statistically sig-
nificant tendency to decrease between Ta2 and Ta3
(p=0.05). After the skin incision all three parameters
increase at Ts1 and in particular HR and SBP significant-
ly compared to Ta3 (respectively p=0.05 and p=0.04).
During the course of the surgery the three parameters
tended to decrease slightly: in particular significance for
HR was noted between Ts1 and Ts2 (p=0.03), between
Ts3 and Ts4 (p=0.02) between Ts4 and Ts5 (p=0.01), for
SBP and DBP between Ts1 and Ts2 (respectively p=0.05
and p=0.04). The heart rate and the systolic blood pres-
sure increase significantly compared to all the other
respective times at the awakening.

Inter-samples differences time by time.

Regarding heart rate, no significant difference was identi-
fied between groups at any time (Fig 3).

With regards systolic blood pressure, Fig 4 illustrates val-
ues (mean and SD) at each observation. The levobupiva-
caine group generally shows higher values compared to
the ropivacaine group. A significant difference was seen at
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Figure 2.
Trend of HR, SBP, DBP in the ropivacaine group at the following times: Ta0 (at the end of anaesthesia induction), Ta1 (at the end of caudal anaesthesia), Ta2 (five minutes later), Ta3 (ten minutes later),
Ts1 (at the of surgical incision), Ts2, Ts3, Ts4, Ts5 (every 10 minutes during surgery), Taw (at the awakening). The figure shows the significance for the three parameters at the different times. At Taw the
symbols *, # indicate a statistical significance respectively of HR and SBP compared to all the preceding times.

TS2, where the levobupivacaine group showed signifi-
cantly higher values (93.9 + 6.1 mmHg vs 89.5 + 9.3
mmHg with p=0.03).

Regarding diastolic blood pressure, higher levels in the
levobupivacaine group were noted compared to the chil-
dren treated with ropivacaine at each time considered
(Fig 5). In particular, significance is present at the follow-
ing five times: Ta3 (48.1 + 5.6 mmHg vs 43.2 + 3.1
mmHg with p=0.01), Ts2 (48.1 + 4.4 mmHg vs 43.0 +
2.8 mmHg with p=0.0006), Ts3 (48.2 + 6.9 mmHg vs
43.3 + 3.1 mmHg with p=0.002), Ts4 (46.5 + 5.0 mmHg
vs 42.3 + 3.1 mmHg with p=0.02), Ts5 (48.5 + 6.1
mmHg vs 43.1 + 3.1 mmHg with p=0.02) and Taw (54.3
+ 9.6 vs 46, 6 + 6.4 with p=0.01).

Discussion

Caudal block is the most commonly used regional anaes-
thesia in children. It combines the advantages of a simple
and safe procedure with a good postoperative analgesia.*
Since ropivacaine and levobupivacaine became available,
regional anaesthetic techniques, in particular caudal
anaesthesia, have become increasingly more wide-spread
among the paediatric population, rapidly achieving relia-
bility in terms of safety.!"'? The lack of serious cardiocir-

culatory side effects associated with these two local anaes-
thetics, represents one of the main factors allowing us to
believe that the safety of this technique is consolidated.
To our knowledge, though, no findings about the com-
parison on the intraoperative cardiocirculatory perfor-
mance between ropivacaine and levobupivacaine have
been reported during caudal block in children.

When regional anaesthetic techniques are used, three
methodological points need to be discussed: the anaes-
thetic concentrations, the relative potency and the vol-
ume of administration.

In the study here reported, we used the commercially
available concentrations i.e. 0.25% for levobupivacaine
and 0.20% for ropivacaine. Among studies already pub-
lished, some authors chose the same option (commercial
distinction), others used the same concentration (either at
0.25% or 0.20%) while others tested lower concentra-
tions (0.125%).161721.222324252627 The objective of all these
investigations was to examine the clinical effectiveness of
such drugs in terms of postoperative analgesia and motor
blockade. A recent study on the haemodynamic effects of
levobupivacaine after paediatric caudal anaesthesia evalu-
ated by transesophageal Doppler was carried out with lev-
obupivacaine 0.25%.!®

To compare two local anaesthetics, the definition of their
relative potency is an important step. Its inference from
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Figure 3.
Trend of heart rate: comparison between levobupivacaine and ropivacaine groups (differences time by time). No significant difference was identified between groups at any time.

the clinical efficacy is an irresolute and ambiguous strate-
gy, whereas the determination of the minimum effective
local analgesic concentration (MLAC) is a rational means
to overcome such a problem. The MLAC method was
applied to 60 women undergoing epidural analgesia with
levobupivacaine and bupivacaine and no difference was
found (0.083% versus 0.081% respectively).”® In con-
trast, using very low concentrations of ropivacaine
appears to be 40% less potent than bupivacaine and
almost equipotent with levobupivacaine.”

The MLAC of local anaesthetic drugs has never been
assessed in children submitted to caudal anaesthesia.
However, since the concentration used in pediatric age
(0.20% - 0.25%) may reach the upper, flatter portion of
the dose-response curve, such a characteristic may lose its
importance since in that part of the curve, the potency
differences are obscured. Furthermore a recent study
showed that there were no significant differences in the
EDs, for caudal levobupivacaine and ropivacaine; the
potency ratio at EDsywas 0.92 and 0.89 at EDys, indi-
cating that caudal levobupivacaine and ropivacaine have a
similar potency.®

As for the volume of administration of the local anaes-
thetic solution, we always used the same volume, in
accordance with the literature,'¢72630 for two reasons.
Firstly, all surgery procedures falling within the T12

—T10 methamers appear well covered by an injection of
1ml/kg of the local anaesthetic solution, if given through
the caudal technique. Secondly, in order to assess cardio-
circulatory effects accurately it is necessary to use the
same volume/kg of local anaesthetic.

Our study shows that the cardiocirculatory parameters
corresponded to normal values in the time spans in which
they were carried out. This finding indicates the safety of
the used drugs, the correctness of the technique and the
adequacy of our protocol. In both groups, as expected, a
slight increase in heart rate and pressures was observed at
the time of incision and at the waking up. The trend of
the heart rate was stable without variations between both
groups. The blood pressures, above all the diastolic pres-
sures, while remaining within normal ranges, were signif-
icantly lower in children who received ropivacaine com-
pared to those who received levobupivacaine.

The study shows a similar heart rate trend in both local
anaesthetics. The limited fluctuation in heart rate
throughout the whole procedure testifies that the block
was efficacious and the interval adopted between the
anaesthetic injection and the start of surgery was correct.
The dosages and volumes given did not, in fact, produce
the negative effects on cardiac innervation (potentially
resulting from an extended sympathetic block) that are
sometimes observed when both are inappropriate. Simi-
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Trend of systolic blood pressure: comparison between levobupivacaine and ropivacaine groups (differences time by time). The levobupivacaine group always shows higher values than the ropivacaine

group. A significant difference was seen at TS2.

larly we never witnessed the bradycardia that a fortuitous
systematic absorption may induce. Lastly the low variation
in heart rate denotes that blood pressure stayed within the
physiological ranges, so the increase in heart rate triggered
by hypotension as reflex adjustment was never registered.
The incidence of sinus bradycardia reported in other
studies concerning caudal anaesthesia using bupivacaine
in children is mostly related to toxicity episodes resulting
from the intravascular absorption or accidental overdose
of the local anaesthetic.®” Such complications are rarely
reported when levobupivacaine or ropivacaine are used.
One case report cites bradycardia in a pre-term infant
after caudal block with ropivacaine and clonidine’! A
study on 49 children treated with levobupivacaine
describes a single episode of bradycardia, but the
cause/effect link is extremely uncertain.®> More recently,
another study in which ropivacaine, bupivacaine and lev-
obupivacaine were given for comparison, mentions an
episode of sinus bradycardia in three patients, one in each
anaesthetic group.!¢

In our study the arterial pressures too, like the heart rate,
show a similar trend at the various time points considered
independently from the local anaesthetic used: a low
decrease in pressure values began after caudal block, a
slight increase at the skin incision, a slight decrease dur-
ing surgery and an increase at the awakening. Such minor

changes, with reference to the anaesthesiologic and surgi-
cal times considered, reflect a substantially stable trend
throughout the entire procedure. The literature shows
that arterial pressure decrease during caudal anaesthesia is
the result of vasodilation in the anaesthetized body
region. The local anaesthetic induced sympathetic block
is likely the cause of this vasodilation. Nevertheless, in
contrast to adults, regional anaesthesia in children is char-
acterized by remarkable haemodynamic stability, even
when the level of the block reaches the thoracic der-
matomes. Particularly during caudal block, limited car-
diovascular modifications are observed also with changes
in patient position. This seems to be linked to several fac-
tors including: 1) the relatively small venous capacity in
the lower extremities of children; 2) the relative lack of
resting sympathetic peripheral vascular tone; 3) the
reduced parasympathetic activity modulating heart rate
in children receiving regional block; 4) the fact that in
paediatric age the total vascular resistances can be regu-
lated by the reflex mechanism of vasoconstriction of the
innervated areas, activated to maintain blood pressure,
which balances the effectiveness of the local anaesthetic
induced vasodilation sympathetic block.”3% This last
concept has been challenged by a study®® which suggests
that caudal anaesthesia leads to a blood pooling in the
denervated lower extremities (caudal blocked areas) and a
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reflex vasoconstriction in the innervated areas. This
mechanism has been recently supported by another study.
In 48 children who underwent caudal or thoracolumbar
epidural anaesthesia through a local anaesthetic mixture
combined or not with adrenaline, an increase in cardiac
output and a decrease in arterial blood pressure were
observed mainly when epinephrine was added to local
anaesthetics. The systemic absorption of epinephrine,
through the vascular beta-effect, it elicits would probably
have limited the reflex mechanism of vasoconstriction.”

However, a recent study regarding the haemodynamic
effects of levobupivacaine 0.25% without adrenaline after
paediatric caudal anaesthesia, evaluated by trans-
esophageal doppler, showed a decrease in CO (cardiac
output), CI (cardiac index), PV (peak velocity), SV
(stroke volume) probably resulting from the dilation of
the venous vessel and the levobupivacaine onset time; the
data do not report the effect on HR or blood pressure.
The study unfortunately does not compare the haemody-
namic effects of levobupivacaine with those obtained
with another local anaesthetic, but rather with those
obtained through general anaesthesia associated with
remifentanil infusion. The haemodynamic trend
observed remained within normal physiological values
and in any case tended to return to be restored during the
subsequent measurements.'®

In our study, considering the two groups time by time,
the decrease in pressures is statistically higher in patients
treated with ropivacaine than levobupivacaine, above all
for the diastolic pressure. This finding has never been
reported in the paediatric literature, and is difficult to
explain. Further studies, also based on echocardiography,
that compare the haemodynamic profile of the two local
anaesthetics would be useful. In the ensuing discussion
we can only advance certain hypotheses.

First of all the general anaesthesia (inhalation/intra-
venously induction and inhalation maintain) performed
in both groups may have influenced the low decrease in
arterial pressure, but the technique used was the same for
both groups and can not have caused the difference.
Physiopathology demonstrates that among the parameters
that can modify the diastolic pressure, total vascular resis-
tance has great importance, while systolic blood pressure is
affected by parameters related to cardiac performance, such
as contractility.*** During regional anaesthesia, the con-
tractility can be influenced by a direct action of the drug on
the myocardium, sometimes present even at low doses,
while the vascular resistances are impaired by the direct
pharmacologic effect on the blood vessels or by an indirect
effect resulting from a fiber-block sympathectomy.*33

A recent experimental study using pressure-volume loops
to separate the myocardial from the vascular effects of
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bupivacaine, levobupivacaine and ropivacaine in rabbits
shows that levobupivacaine significantly impaired
myocardial contractility at doses that could be delivered
in normal clinical practice, whereas ropivacaine did not.
Levobupivacaine induced a biphasic vascular response,
with maximal vasodilatation at a very small dose, there-
after increasing vascular resistance. Ropivacaine induces
mild vasoconstriction without compromising cardiac
output. The data show that vasoconstriction reflex subse-
quent both to contractility impairment and to vasodilata-
tion resulting from sympathectomy caudal block is more
effective with levobupivacaine.”

A first explanation for lower blood pressure values in the
ropivacaine group compared to the levobupivacaine
group could be a stronger vasoconstriction reflex of the
innervated areas during caudal block with levobupiva-
caine. This fact could explain the presence of higher vas-
cular resistances and, consequently, lower reduction of
arterial pressure values in the levobupivacaine group than
in the ropivacaine group.

A recent report showed that in women after spinal injec-
tion for Caesarean section there is a higher incidence of
hypotension using ropivacaine than levobupivacaine.
However, the authors supposed that the lowest amount
and concentration of levobupivacaine, in association with
greater liposolubility may have saved a larger number of
beta-fibres leading to a lower sympathetic block.*’ This
justification is not applicable to our study considering
that the concentration of levobupivacaine is greater than
that of ropivacaine. However this study could give rise to
a second hypothesis: the different blood pressure values in
our two groups may be caused by the different chemical
characteristics of the molecules of the two drugs, deter-
mining two different phamacokinetics.” To exemplify,
levobupivacaine is more liposoluble than ropivacaine.
This difference together with the vascularity and fat con-
tent of the epidural space in paediatric age and the low
anaesthetic solution concentration of the drugs used
could produce a lesser block of the C-sympathetic ner-
vous fibers in the levobupivacaine group resulting in a
lower fall in the blood pressure values compared to the
ropivacaine group. Since the studies concerning the phar-
macokinetic and pharmacodynamic profile of levobupi-
vacaine give little space to this aspect,'®#4 further com-
parative investigations need to be performed in children
after levobupivacaine and ropivacaine administration.

Conclusions
Paediatric caudal anaesthesia is an effective method with

an very infrequent complication rate. The data of our
study led us to formulate cardiovascular hypotheses that,

even though supported by some papers, need further
investigation. This study confirms the effectiveness and
the safety of both agents, ropivacaine and levobupiva-
caine, when used for caudal anaesthesia. Although these
two compounds are similar, they are different enough to
present different cardiovascular performance profiles. The
different cardiocirculatory findings of the two local anaes-
thetics should, in fact, be reconsidered before regional
anaesthesia in children with high haemodynamic risk.
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