
Background

While the use of continuous epidural infusion (CEI)
or patient-controlled epidural analgesia (PCEA) has be-
come common place in postoperative pain management,
there is still controversy regarding the relative effects of
the mass, volume and concentration of local anesthetic
solution. This prospective study evaluates the influence
of the mode of delivery on the quality of analgesia pro-
duced by a same dose of levobupivacaine (LB) at high or
low concentration after lower abdominal surgery.

Materials and Methods

After Ethical Committee approval and informed
consent, 82 patients undergoing abdominal surgery were
included. An epidural catheter was inserted at a low
thoracic level before induction of general anesthesia. In
the postoperative period, patients were divided into
4 groups : CEI 0.5% LB 3 ml/h (n = 21) : CEI 0.15% LB
10 ml/h (n = 20) ; PCEA 0.15% LB as a 3.3-ml bolus on
demand, with a lockout interval of 20 min (n = 21) or
PCEA 0.5% LB as a 1-ml bolos on demand, with simi-
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lar lockout interval (n = 20). No background infusion
was used in the PCEA groups. Motor blockade
(Bromage score), upper sensory level, pain scores at rest
(summarised as pain indicators), haemodynamics, LB
used per and postoperatively, subcutaneous rescue mor-
phine consumption, side-effects, and patient satisfaction
(4-point scale) were recorded for the first 48 h. General
Linear Model (GLM) statistics and Student’s t test with
Bonferroni correction were used. P < 0.05 significant.

Results

The four groups were similar regarding demo-
graphic data, morphine consumption. side effects and
patient satisfaction. A better pain relief was observed in
patients receiving the CEI (P = 0.002) but LB consump-
tion was higher (P < 0.001). Bromage scores were 0 in
PCEA and inferior to 1 in CEI groups (P = 0.40). Blood
pressure was slightly lower in the 0.15% CEI group
compared with the 0.15% PCEA group, as demonstrat-
ed by GLM analysis (P = 0.036). No vasoconstrictor
was given to any patient.

Table 1

Pain indicators, postoperative analgesic consumption and patient satisfaction in the four groups

Variable 0.15% CEI 0.15% PCEA 0.50% CEI 0.50% PCEA P-value
(n = 20) (n = 2) (n = 21) (n = 20)

AUC (cm2) 239 ± 22.6 56.0 ± 2.6 29.6 ± 30.6 54.0 ± 28.7 0.002
VAS max (cm) 2.38 ± 1.34 4.26 ± 2.40 2.62 ± 1.95 3.90 ± 1.86 0.005
VAS mean (cm) (0.53 ± 0.50 1.24 ± 1.09 0.63 ± 0.64 1.31 ± 0.76 0.002
PVAS > 3 (b) 1.21 ± 3.61 5.95 ± 10.4 1.57 ± 3.36 4.26 ± 4.82 0.05
LB (mg) 360 ± 0.0 66.3 ± 62.2 360.0 ± 0.0 72.4 ± 71.4 < 0.001
Morphine (mg) 110 ± 108 119 ± 15.7 13.9 ± 12.1 10.1 ± 10.6 0.41
Propacetamol (g) 16 ± 0 16 ± 0 16 ± 0 14 ± 0 –
NSAIDs (n) 20 (100%) 17 (81%) 18 (86%) 15 (75%) 0.14
Anti-emetic (n) 4 (20%) 5 (24%) 2 (9%) 7 (35%) 0.27
Satisfaction (score) 3.58 ± 0.61 3.35 ± 0.93 3.60 ± 0.63 3.44 ± 0.78 0.79

AUC : area under the visual analogue scale (VAS) time curve, PVAS > 3 : persistence of VAS over 3 cm.

Discussion

Thoracic CEI using LB provides better postopera-
tive pain relief when compared with PCEA. The total
amount of LB used is higher in the continuous adminis-
tration groups (1). These result strengthen previous stud-
ies statements that neither volume, nor concentration of
the local anaesthetic are determinant factors for quality

of analgesia (2, 3). The total anaesthetic amount is the
key factor.
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Aim

Methadone is a synthetic opioid that has some
unique characteristics such as no known active metabo-
lites which are responsible for CNS toxicity, practically
no urinary excretion, a long and unpredictable half-life,
an excellent absorption after oral and rectal administra-
tion, and an extremely low cost. Methadone is used as a
first line drug for opioid rotation in the setting of pallia-
tive cancer pain management (1, 2, 3). Almost no data
exist about the use of methadone in non-cancer pain. In
this study we evaluated the long-term effectiveness of
oral methadone as an alternative treatment in patients
with severe non-cancer pain.

Methods

Patients with severe non-cancer pain requiring
strong opioids and with a history of or actual clinical rel-
evant opioid related neurological (ORN) side-effects
were included on an intention to treat basis. After
obtaining oral informed consent following data were
recorded : type of pain, pain score (VRS 0 → 10), clini-
cal ORN side-effects and daily dose of methadone.
Treatment was started using 0.03mg/kg/8h and previous
treatment was immediately discontinued. Data were
recorded at 6 months (time 1) and 12 months (time 2)
after starting methadone and were retrospectively
analysed.

Results

Eleven patients (mean age 55 ± 14 y) were includ-
ed with pain originating from Buerger disease (n = 1),
peripheral nerve lesion (n = 2), failed back surgery syn-
drome (n = 6), degenerative spinal disease (n = 1) and
frozen shoulder (n = 1). Previous to the methadone ther-
apy 5 patients were treated with tramadol, 3 with trans-
dermal fentanyl, 2 with morphine and 1 received intra-
muscular methadone injections.

The median therapy time was 10 ± 6 months. One
patient stopped the methadone after only one month due

to severe headache, another two dropped out due to lack
of effect. Eight patients continued the treatment and
showed a better pain relief. The reported side-effects
were fatigue (n = 2) and nausea (n = 1). Of these eight
patients, 6 evaluated the treatment as good or very good
and 2 as moderate.

Table 1

Indication to initiate methadone therapy

Number

Persistent pain 5/11
Nausea 2/11
Itching 1/11
Hallucinations 1/11
Headache 2/11

Table 2

Time 0 Time 1 Time 2

Number of patients 11 9 8
Pain score (VRS) 7.2 (6.5) 4 (2.8) 3 (2.25)
Daily oral dose (mg) 6 (3) 8.75 (5.1) 10 (5.37)

Data as median ± IQR

Conclusion

Oral methadone may be a good alternative for treat-
ment of patients with non-cancer pain having insuffi-
cient pain relief and suffering from opioid related neu-
rological side-effects. Oral methadone provides an effi-
cient pain relief on long term and is well supported due
to its lack of major neurological side-effects.
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Background

Morbidly obese patients are characterized by alter-
ations in their respiratory mechanics and gas exchange.
This prospective randomized trial in morbidly obese
patients undergoing gastric banding tested whether the
alveolar recruitment manoeuvre (ARM) followed by
PEEP was more effective than PEEP only to prevent
atelectasis, to improve respiratory mechanics and oxy-
genation.

Methods

The study protocole was approved by the
Committee of Medical Ethics. After informed consent
twenty patients were randomly assigned to receive
ARM-PEEP or PEEP only. After intubation the control
group was ventilated with standardized mechanical ven-
tilation settings including a PEEP of 8 cm H2O. The
ARM group was manually ventilated to an airway pres-
sure of 40 cm H2O for 10 breaths over one minute, fol-
lowed by the same standardized mechanical ventilation
settings. Hemodynamics, ventilation parameters and
arterial blood gas analysis were measured pre-induction
(T0), 5 (T1) and 20 (T2) minutes post-induction but
before insufflation, 20 minutes after insufflation (T3),
after surgery (T4) and 20 minutes after arrival in the
recovery room (T5). Data were compared with Mann
Whitney test. P < 0.05 was considered as statistically
significant.

Results

Demographic data were similar. No adverse effects
were reported. No statistical differences were observed
with respect to hemodynamics, except for the diastolic
and mean arterial blood pressure measured at T3, which
were higher in the control group. Moreover peak airway
pressure was significantly higher in the control group at
T2.

Oxygenation increased after application of ARM
with PEEP (ARM group PaO2 : T0 : 80,9 ± 6,69 mmHg,

PaO2 T1 : 267 ± 82,83 mmHg) as well as after application
of PEEP alone (Control group PaO2 T0 : 83,4 ±
11,35 mmHg, PaO2 T1 :192 ± 63,38 mmHg).
Oxygenation remained improved during anesthesia, but
PaO2 levels were significantly higher in the ARM group
at T1 (p = 0.04) only.

Discussion

Both techniques increased the arterial oxygenation.
This suggests a decrease in atelectasis and ventilation-
perfusion mismatch in both groups. Only at T1 a signifi-
cant higher PaO2 value was obtained by the ARM tech-
nique. These results can be related to the protocole : the
recruitment manoeuvre was applied only once.

Conclusion

Both techniques provided stable and adequate
hemodynamics and respiratory measurements in these
patients. The ARM-PEEP method failed to demonstrate
any benefit at all excepted on the PaO2 . The value of this
finding in the clinical area, however is still to be inves-
tigated.
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Background

This study aimed to detect if intrathecal (i.t.) ropi-
vacaine and levobupivacaine provided anaesthesia (sat-
isfactory analgesia and muscular relaxation) and postop-
erative analgesia of similar quality to bupivacaine in
patients undergoing Caesarean section. 

Methods

The protocol was approved by the Clinical
Research Practices Committee, and written informed
consent was obtained from each patient. Ninety parturi-
ents were enrolled. A combined spinal-epidural tech-
nique was used.

Patients were randomly assigned to receive one of
the following isobaric i.t. solutions : bupivacaine 8 mg (n
= 30), levobupivacaine 8 mg (n = 30), or ropivacaine 12
mg (n = 30), all combined with sufentanil 2.5 µg. An i.t.
solution was considered effective if an upper sensory
level to pin-prick of T4 or above was achieved and if

intraoperative epidural supplementation was not required.
Sensory changes and motor changes were recorded.

Statistical analysis

Comparison of the primary variable, namely the
success rate in the different groups, was assessed by the
Fisher’s Exact test using subsequently the superiority
approach and the non-inferiority method.

Results

Treatment groups did not differ with respect to
patient characteristics. Anaesthesia was effective in
97,80, and 87% of patients in the bupivacaine 8 mg,
levobupivacaine 8 mg, and ropivacaine 12 mg groups,
respectively. Bupivacaine 8 mg was associated with a
significantly superior success rate to that observed in the
levobupivacaine group (P < 0.05). It also provided a
longer duration of analgesia and motor block (P < 0.05
vs levobupivacaine and ropivacaine).
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Table

Characteristics of sensory and motor blocks (means (SD), median (range))

Bupi 8 mg Levo 8 mg Ropi 12 mg 
(n = 30) (n = 30) (n = 30)

Sensory block
Time to max cephalic spread (min) 14 (9) 17 (9) 15 (9)

12 (4-45) 17 (6-60) 14 (5-45)
Time to two segment regression (min) 64 (17) 69 (14) 60 (21)

60 (30-65) 60 (60-107) 60 (35-120)
Time to regression to T10 (min) 131 (22) 124 (24) 120 (27)

122 (75-180) 120 (90-150) 120 (95-175)
Duration of analgesia (min) (first analgesic request) 157 (17) 136 (21)* 132 (22)*

145 (90-190) 140 (110-270) 135 (95-175)
(n = 29) (n = 24) (n = 26)

Motor block
Time to max motor block (min) 9 (6) 13 (6) 14 (6)

9 (4-30) 10 (5-30) 14 (4-30)
Duration of motor block (min) 142 (30) 121 (25)* 116 (19)*

135 (100-225) 120 (75-190) 112 (90-165)
(n = 29) (n = 24) (n = 26)

(*) P < 0,05 when compared with the Group Bupi 8.

Conclusions

Our data support a potency hierarchy amongst the
long-acting local anaesthetics . The racemic mixture of
bupivacaine combined with sufentanil remains an
appropriate choice when performing Caesarean sections
under spinal anaesthesia.
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Introduction

Parecoxib, a selective COX-2 enzyme inhibitor,
has opioid-sparing properties in acute postoperative
pain. 1 Previous studies did not evaluate the impact of
this property on patient outcome after major elective
surgery.2,3 Total knee prosthesis in elderly patients is a
surgical procedure in which dynamic pain is the limiting
factor for early recovery. This surgery benefits from
combining causal treatment of nociception with symp-
tomatic treatment of pain perception. This was achieved
in this clinical protocol by combining Parecoxib with
PCA morphine. The objective of this study was to eval-
uate the contribution of parecoxib to the functional
recovery of the patients.

Methods

The study was realized in double blinded, random-
ized, placebo-controlled and prospective way. The pro-
tocol was approved by the Ethical Committee.
Following written informed consent, forty six patients
scheduled for elective total replacement of one knee
were randomly assigned to receive either parecoxib
40 mg BID or placebo BID treatment IV for 4 days. All
patients benefited from patient controlled intravenous
morphine (PCA), bolus dose 1 mg/ml, lockout 6 min,

max dose 30 mg/4h. Other analgesics were withheld
until after 72 hours postoperatively. Analgesic efficacy
(VAS at movement), daily and cumulative morphine
consumption, functional assessment of joint function
and respiratory function (FEV1, FVC), general well-
being, and incidence of side effects were evaluated for 4
days postoperatively. Data were analyzed with analysis
of variance for repeated measures with treatments as
factors and Neuman Keuls’ test for post-hoc compar-
isons and with Chi Square testing for discrete variables.
Statistical significance was considered if P < 0,05.

Results

Parecoxib decreased the total amount of PCA mor-
phine required during the first 72 h postoperatively by
23% versus placebo (P < 0,05, fig.2). Compared with
placebo, patients who received parecoxib experienced
similar intensities of postoperative pain (VAS score,
fig. 1), but had significantly less opioid-related side
effects (confusion, vomiting and bladder spasm) during
the first 72 h postoperatively. The parecoxib group
showed a better FEV1 on the first two days (P < 0,05,
table 1) and an improvement of knee function, patient
function and maximal angle of joint flexion (fig. 3) com-
pared with patients receiving placebo. Parecoxib use
was safe and well tolerated. 
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Fig. 1. — Pain VAS (day 1-4)

Fig. 2. — Cumulative amount of mor-
phine used (mg).

Fig. 3. — Maximal Angle of Knee
Flexion (°).

Table 1

FEV1 (L)

Group Placebo Group Parecoxib P

FEV1
T0 2,5 ± 0,8 2,0 ± 0,7 –
24h (Normalized) 78,0 ± 16,8 92,9 ± 34,9 < 0,05
48h (Normalized) 76,3 ± 16,3 98,4 ± 40,1 < 0,05
72h (Normalized) 83,9 ± 16,9 100,4 ± 41,6 n.s.

Conclusion

Administration for 4 days of IV parecoxib sodium
40 mg BID with PCA morphine improved analgesic
efficacy (lesser opioid consumption), functional rehabil-
itation of the knee joint and respiratory function and
contributed to a decreased incidence of opioid-related
side effects.
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Background & Goal of Study

Bispectral Index (BIS) and Spectral Entropy (E)
can monitor the depth of anaesthesia. This study com-
pared the effect of ketamine on BIS and E during
sevoflurane anaesthesia1-3.

Methods

After IEC approval, 23 consenting women under-
going gynaecological surgery were enrolled in this dou-
ble blind study. Anaesthesia was induced with propofol,
sufentanil and rocuronium, and maintained with 1 MAC
sevoflurane in air/O2. Patients were randomly assigned
to receive either ketamine 0.5 mg/kg (GK) or normal
saline (NS) (GC) under stable surgical conditions. Blood
pressure, heart rate, BIS, response (RE) and state (SE)
entropy were recorded from 10 min. before ketamine or

NS administration (baseline) and every 2.5 min there-
after (T2.5, T5, T7.5 T10, T12.5 and T15). Data (mean ±
SD) were analysed using ANOVA’s. Maximum relative
increases of BIS, RE or SE (% of baseline) were com-
pared using Bonferroni corrected Wilcoxon. P < 0.05
was considered statistically significant.

Results

Demographic data and ASA status were similar in
both groups. Ketamine compared to NS provoked a sig-
nificant increase in BIS, RE and SE respectively from
T5 and T2.5 to T15. BIS, RE and SE were also signifi-
cantly higher in GK than in GC from T5 to T15. The
maximum relative increase of RE (42.2 ± 10.4%) and
SE (41.6 ± 10.9%) was significantly higher than that of
BIS (29.4 ± 10.4%). Haemodynamic parameters did not
change and were similar in both groups.
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Conclusions

Under sevoflurane anaesthesia, ketamine causes a
significant increase in RE and SE, proportionally greater
than the increase in BIS. BIS, RE and SE do not appro-
priately reflect depth of anaesthesia during the 15 min-
utes after a bolus of ketamine.
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Introduction

After abdominal surgery for hemicolectomy
patients get analgesia by epidural with bupivacaine
0,100% and could use morphine PCA as rescue medica-
tion. We investigated if patients could benefit from the
use of diclofenac in reducing the need for morphine
without side effects.

Methods

After approval from the institutional Ethics
Committee and patients’ informed consent, 24 ASA 1-2
patients scheduled for hemicolectomy were included in
the study. All patients had similar premedication and
were given an epidural catheter. Anesthesia was induced
and maintained with propofol TCI together with sufen-
tanil and cisatracurium. At the end of surgery a loading
dose of 6ml bupivacaine 0,100% was administered and
continuous infusion of bupivacaine 0,100% epidural was
started. 12 patients received placebo IV and 12 patients
received 75 mg diclofenac IV. These patients were com-
pared, with respect to pain or adverse events, and moni-
tored for the next 96 hours. A morphine PCA was initi-
ated in the recovery room as rescue medication and con-
sumption was recorded after 6, 12, 24, 48, 72, 96 hours.

Results

Statistical analysis was performed using a non-
parametric test with p < 0.05 significant. Both groups
were similar for demographic data. The cumulative res-
cue PCA-morphine consumption seemed to be lower in
the diclofenac group compared to the placebo group
(fig. below shows mean ± SEM). However, after statis-
tical analysis there was no statistical significant differ-
ence between both groups. Total PCA amount at t =
96 hours (mean ± SD) : diclofenac 56.67 ± 46.19 versus
placebo 72.58 ± 57.93 with p = 0.1854. Vital signs and
renal function stayed within the range of normal values
and were similar in both groups during the study. The
mean duration till gastrointestinal recovery was similar
in both groups, peristalsis appeared after three days and
solid food intake was started four days after surgery. No
adverse events were recorded.

Discussion

Although we would expect that patients treated
with diclofenac need less morphine, our study did not
show a statistical significant difference. Increasing the
number of patients could lead to a different result.
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Conclusion

Although there is no statistical significant differ-
ence in PCA-morphine demand between both groups,
there is a trend towards a reduced morphine consump-
tion in the diclofenac treated group.
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Introduction

Epidural test dose (TD) with lidocaine-epinephrine
is traditionally used to avoid inadvertent intravascular or
intrathecal injection of analgesics. However, TD may
interfer with both motor function and analgesic effect of
epidural drugs (1, 2). The present study evaluates the
impact of epidural lidocaine TD on epidural analgesia
provided by a combination of either ropivacaine-
neostigmine or sufentanil-neostigmine (also reported as
“mobile technique” (3)) at the beginning of labor.

Material and Methods

After Ethical Committee approval and informed
consent, at the beginning of labor, an epidural catheter
was inserted at L3-L4 level in 100 healthy parturients.
When VAS score (0-100) was > 30, parturients were
randomly allocated to receive a TD with either lidocaine
60 mg-epinephrine 15 mg or saline-epinephrine 15 mg

in 3 mL volume, followed 3 min later by an epidural
bolus of sufentanil (S) 10 mg or ropivacaine (R) 10 mg
combined to the cholinesterase inhibitor neostigmine
(N) 500 mg (total volume with TD = 15 mL). Pain
scores (VAS) were recorded before and at 5, 15 and
30 min post-injection as well as the time elapsed until
request for supplemental analgesia (mean ± SD). Level
of sensory and motor (Bromage’scale) block was
assessed at 30 min (median, IQR). Evaluation of motor
function also involved % patients able to stand up, bend
knee, walk 3 steps and void. Maternal and fetal hemo-
dynamic and side effects were noticed. Statistical analy-
sis used ANOVA, X2 corrected for multiple compar-
isons and Mann-Witney U-test. P < 0.05 was significant.

Results

No particular hemodynamic or side effects were
observed. 
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Table

TD S10N500 S10 N500 TD R10N500 R10 N500
(n = 25) (n = 25) (n = 25) (n = 25)

Analgesia (min) 127 ± 58 111.5 ± 43 95 ± 42 59.5 ± 34 *
VAS initial 48 ± 20 48 ± 20 68 ± 25 54 ± 21
VAS 5 min 19 ± 18 # 32 ± 25 26 ± 26 # 51 ± 18
VAS 15 min 13 ± 17 # 23 ± 20 12 ± 17 # 49 ± 23
VAS 30 min 6 ± 12 # 14 ± 19 # 13 ± 19 # 43 ± 25
Sensory block Th 10 (8.5-11) Th 10 (8-10) Th 10 (9.5-11) Th 10 (7.5-11)
Motor block 6 (5-6) 6 (6-6) 5 (4-6) * 6 (6-6)

Stand up 68% 83% † 42% 81% †
Knee bend 56% 79% † 33% 73% †
Walk 3 steps 48% 79% † 29% 73% †
Void 61.5% 79% † 40% 64%

See Table : significant from (*) all other groups ; (#) VAS initial ; (†) TD R10N500 group.

Discussion

TD administration speeded onset and increased
duration of analgesia, especially in R group. Combined
to epidural R, TD strongly potentiated motor impaire-
ment. In “mobile technique”, TD only affected analgesia
onset without interfering with analgesia duration or
ability to ambulate.
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Background

Ischaemia-reperfusion is a major cause of morbidi-
ty and mortality in liver surgery and transplantation.
Brief episodes of ischaemia followed by a period of
reperfusion called ischaemic preconditioning (IPC) have
been shown to protect organs against subsequent sus-
tained ischaemia (1). The goal of this experiment was to
investigate the biological effect of IPC in an ex vivo per-
fused rat liver after oxidative stress.

Materials and Methods

After University Animal Care Committee approval,
female Wistar rats (150-200 g), fasted for ± 16 hours,
were anaesthetised with Nembutal® I.P. The portal vein
was cannulated, the liver removed and immediately per-
fused at a flow rate of 5 ml/min (pressure ± 14 cm H20)
at 37°C in a closed in vivo system with HBSS supple-
mented with insulin, HEPES and O2. The experiment
consisted of different phases : in the group ‘Control’ (n
= 10) perfusion 15 min, warm ischaemia for 60 min, and
reperfusion during 60 min ; in the IPC group (n = 6) per-
fusion for 2 min, IPC of 10 min, followed by 3 min
reperfusion, followed by warm ischaemia and reperfu-
sion as in the control group. Glucose and lactate (mg/dl),
ALT, AST, LDH (IU/l), Reactive Oxygen Species
(ROS), i.e. dienes and trienes (Oxidative Index : O.I.)
were analysed in perfusate samples at different time-
points. Mean ± SD. The Bonferroni test, based on
Student’s t statistic, was used for post hoc testing. * P <
0.05 significant.

Results and Discussion

Results of the present experiment show a decrease
in transaminases release after ischaemia reperfusion in
the IPC group (Table 1). No difference was observed in
the other variables. This fact indicates that IPC could
improve cell survival after reperfusion injury. 

Table 1

Numbers correspond to final time-point, i.e. 135 min.

Variable Control (n = 10) IPC group (n = 6)

Glucose (mg/dl) 84 ± 38 98 ± 29
Lactate (mg/dl) 3.9 ± 3.6 3 ± 3

AST (UI/l) 1147 ± 721 580 ± 356*
ALT (UI/l) 787 ± 612 377 ± 166*
LDH (UI/l) 8880 ± 4545 9517 ± 7793
Dienes (%) 42 ± 3 39 ± 5

Conclusion

Further studies are required to clarify whether IPC
is a promising strategy in assisting preservation of the
liver in clinical situations of anticipated hepatic
ischaemia such as transplantation and hepatic surgery
requiring repeated cross-clamping of the portal vein or
hepatic vascular exclusion.

Reference

1. Koti, et al., DIG. SURG., 20, 283-396, 2003.

© Acta Anæsthesiologica Belgica, 2005, 56, n° 1

Effect of Preconditioning on Oxidative Stress in an ex vivo Perfused Rat Liver. Y. KASSAR, M.D.,
V. NUYENS B.Sc., J. BOOGAERTS, M.D. Ph.D., M. STADLER, M.D. M.Sc. Department of
Anaesthesiology, University Hospital Centre, Charleroi, Belgium.



P.60

Background

Sodium chloride infusions may produce metabolic
acidosis, due to the presence of large amounts of chlo-
ride ions. This particular type of acidosis has also been
called hyperchloremic acidosis. This could be clinically
relevant because acidosis has negative effects on
myocardic and renal functions. The aim of our study
was to compare 2 regimens of intraoperative infusions
during off-pump coronary bypass surgery (OPCAB).

Patients and methods

After ethical committee approval and written
informed consent, 19 patients scheduled for OPCAB
were randomized to receive either saline 0.9% and 6%
HES 130/0.4 (Voluven®) diluted in saline (group NS) or
Hartmann’s solution and a 3% modified gelatin
(Geloplasma®) (containing 100 mmol/l Cl-)(group BS).
Volume administration and vasopressors were used at
the discretion of the attending anesthesiologist. Krukall-
Wallis One-Way ANOVA, Mann-Whitney-U and Chi-
Square tests were used, p < 0,05 or p < 0,01 were con-
sidered significant. Values are expressed as mean ± SD.

Results

Patients’ demographic data were similar between
groups. Ten patients were randomized in group NS, nine
patients in group BS. No differences were seen between
groups in the duration of surgery, number of coronary
bypass vessels, blood losses and the amount of transfu-
sions. In group NS, one patient died from catastrophical
postoperative hemorrhage, leaving nine patients for final
analysis. Group NS received significantly less colloids
than group BS (1250 ± 425 vs. 1611 ± 417 ml, p < 0.05),
and there was a trend for a lower intraoperative diuresis
(1.12 ± 0.44 vs. 2.01 ± 1. 47 ml/kg/h in group BS) but
postoperative diuresis was higher (1. 26 ± 0. 47 vs.
0.77 ± 0.32 ml/kg/h in group BS, p < 0.021), as well as
duration of mechanical ventilation (952 ± 377 vs. 678 ±

249 min. in group BS) and duration of ICU stay (1.7 ±
1.0 vs. 1.0 ± 0.0 days, p < 0. 038). In group NS, signifi-
cant differences were seen in pre- to post-operative base
excess (BE) and serum bicarbonate (Bic) until day 1. It
should be pointed out that group NS already had signif-
icantly lower levels of BE and Bic at baseline. Serum
chloride levels increased transiently in group NS (112 ±
4 vs. 109 ± 3, p < 0.01).

Discussion

In this randomized study of 19 patients scheduled
for OPCAB surgery comparing saline with balanced
solutions, we observed a transient hyperchloremia in
group NS. Significant differences of base excess and
bicarbonate levels remained throughout the study, with-
out significantly affecting pH. Other clinical findings
were a delayed urine output and a delayed ICU dis-
charge because of a longer duration of mechanical ven-
tilation. Our findings agree with other authors reporting
a delayed urine output, but differ from Waters et al.
regarding duration of mechanical ventilation, blood
losses and transfusion requirements. They reported an
increased transfusion requirement and no difference in
the duration of mechanical ventilation in patients under-
going AAA repair and receiving saline. Once more it
should emphasized that this biochemical change is a real
entity but doesn’t require any therapeutic intervention.
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Introduction

Postoperative analgesia after cesarean section (CS)
is commonly afforded by systemic administration of opi-
oids and NSAIDs (1). Regional analgesic technique
involving wound irrigation with local anesthetic is also
effective (2). Although surgical injury locally releases
inflammatory mediators (e.g. prostaglandins) which sen-
sitize peripheral nociceptors and produce pain and hyper-
algesia, results from wound infiltration with NSAIDs are
inconclusive (3). The study evaluates the local analgesic
effect of diclofenac (DICLO) after elective CS. 

Methods

After informed consent, healthy parturients under-
going elective CS under spinal anesthesia were random-
ly allocated to 3 groups (n = 20 per group) to receive
after surgery a subcutaneous continuous infusion (elas-
tometric pump : 5 mL/h during 48 h, Painbuster, I-Flow,
Lake Forest, USA) with either DICLO 300 mg/48 h,
ropivacaine 0.2% (ROPI) or saline (SAL). ROPI and
SAL groups also received IV DICLO 75mg every 12 h.
All patients were connected to a PCA device with IV
morphine for 48 h. Pain scores (VAS 0-10) evaluated
wound pain at rest (R) and movement (M) and pain from
uterine contractions (C) at 12, 24 and 48 h after surgery.
Area of hyperalgesia was measured at 24 and 48 h with
von Frey filaments and residual wound pain at 1 and
6 months was questionned. Side effects like blood loss-
es and wound healing were closely recorded. Statistical
analysis used ANOVA and X2 for multiple groups. 

Results

Patients did not differ concerning demographic
data. No side effect resulted from local or systemic

administration of DICLO. R and C VAS, area and%
patients with hyperalgesia were similar between the
groups. Results in Table are mean ± SD ; (*) P < 0.05
was significant from SAL.

SAL ROPI DICLO

M VAS at 12 h 7 ± 1.9 3 ± 2.9 * 5 ± 1.9
M VAS at 24 h 6 ± 2.8 5 ± 2.2 4 ±1.6 *
M VAS at 48 h 4 ± 2.6 3 ±1.4 2 ± 2.0 *
PCA morphine (mg) 32 ± 19 19 ± 12 * 14 ± 10 *
Pain at 1 month 40% 33% 5% *
Pain at 6 months 22% 5.5% 0% *

Discussion

Wound infiltration with DICLO is equivqlent to
ROPI and more effective than systemic DICLO to
relieve acute pain and to produce better morphine
sparing effect after CS. At 1 and 6 months, less residual
pain is present after local DICLO analgesia. 
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Background

At least two large multi-centre studies conducted
between 1996 and 1998 have correlated increased mortali-
ty after Coronary Artery Bypass Grafting (CABG) with
low hematocrit (Hct) during bypass (1, 2). The underlying
mechanism is thought to involve myocardial damage,
because non-survivors died from low cardiac output syn-
drome starting as soon as weaning from bypass, even in
patients with good preoperative heart function (3). The next
logical step would be to investigate the influence of Hct on
relevant biological markers. A recent work disclosed an
exponential increase of Troponin I (TnI) levels as Hct
decreases, starting at Hct as high as 29% (4). If such a
mechanism was confirmed, one should determine whether
it is anemia per se or its treatment (transfusion) which pro-
vokes myocardial damage (5). 

Our center prospectively gathers a Continuous
Quality Assurance data base concerning transfusion in
elective CABG surgery. Every second year 50 to 150 con-
secutive cases are studied, unknown to the involved clini-
cians. This work reviews the series spanning the same years
as the above studies, to confirm/ infirm their findings.

Methods

Our data set includes postoperative length of stay,
days spent in intensive care, mortality, and biological
markers such as lowest Hct during hospital stay (usually
during bypass, if used) and TnI. The six 1996-2002 series
also follow major technical changes made in CABG
surgery : ’96 warm cardioplegia (n = 59) vs. ’96 cold car-
dioplegia (n = 60), ’98, 2000, and 2002 with bypass (n =
100) vs. 2002 off bypass (n = 60). Pearson’s correlation

coefficients between TnI and lowest Hct (or haemoglobin
levels) were calculated for each series, before and after
removing outliers, i.e. patients whose TnI values exceeded
their series mean by more than 2 SD.

Results

We found no correlation whatsoever between TnI and
lowest Hct in any group of patients. All series had a nearly
perfect horizontal relationship between TnI and lowest Hct,
spanning Hct values from 16% to 44%. A graphical exam-
ple is provided in the above figure. Pearson coefficients (r)
and slopes are listed in the table. To reach even borderline
significance the absolute values of r should exceed 0.3. In
all series the outliers were spread evenly across the Hct
range. Lowest Hct of non-survivors were : 17, 20, 23, 24,
24 & 30, vs. an average of 25.9 (+3.67) for survivors.
Cardiac morbidity, such as postoperative atrial fibrillation,
or the need for assistance with an intra-aortic balloon pump
or any other device, was totally independent of lowest Hct.
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Correlation 1996 1996 1998 2000 2002 2002
coefficients (r =) ColdCardioplegia WarmCardioplegia WarmCplegia WarmCplegia Warm, on bypass Off bypass
(Slopes) n = 60 n = 59 n = 125 n = 100 n = 100 n = 60

Complete group -0.1862 (-1.518) -0.0451 (-0.581) -0.0314 (-0.046) -0.0732 (-0.026) -0.0157 (-0.097) -0.1084 (-1.311)
Without outliers -0.1158 (-0.503) 0.1017 (+0.397) -0.1284 (-0.043) -0.0575 (-0.007) -0.1965 (-0.335) 0.01209 (+0.029)

Discussion

Our results do not confirm the hypothesis that
myocardial damage resulting from hemodilution could
explain the increased mortality observed in previous stud-
ies, and we specifically fail to reproduce Burtin’s correla-
tion between postoperative TnI and intraoperative lowest
Hct (4). Our Hct ranges were similar to referenced studies
(1, 2, 4). There are many possible reasons why the outcome
of our patients is not influenced by hemodilution, e.g. :
non-diluting myocardial protection techniques, more com-
plete myocardial revascularization, doubling of suspected
insufficient conduits with an extra saphenous vein if abnor-
mal ST segments occur at reperfusion, exclusive use of leu-

cocyte-filtered packed red cells when transfusion is needed.
The total size of our combined series may not be large
enough to exclude an effect of hemodilution on mortality,
but it definitely fails to support a progressive relation
between Hct and a specific and sensitive marker of myocar-
dial damage like TnI.
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Introduction

Obstetrical endoscopy procedures are performed to
treat selected complications of monochorionic twin ges-
tation (1). These procedures are performed under com-
bined spinal epidural anesthesia (CSE) as a means of
maternal anesthesia but CSE provides neither fetal
immobilization nor anesthesia. Fetal movements may
lead to fetal trauma and may hamper surgery. Initially,
IV diazepam (DZP) was used to ascertain fetal immobi-
lization but these effects were often unpredictable and
disappointing. We previously evaluated remifentanil
(REMI) as sedative agent during obstetric endoscopic
surgery (2). Thus we initiated a randomized, double
blind trial comparing the effects of IV DZP versus IV
REMI in pregnant women undergoing obstetric endo-
scopic surgery.

Methodology

Following institutional Ethics Committee approval,
54 ASA I and II women in the second trimester of a mul-
tiple pregnancy, scheduled for fetoscopic surgery, con-
sented to this study. All patients underwent CSE anes-

thesia and following baseline recordings, maternal IV
sedation was started using either incremental doses of
diazepam (up to 10 mg) or a continuous infusion of
remifentanil (0.1 mcg/kg/min). Maternal demographic
data, previous medical history, relevant obstetrical data,
maternal sedation, hemodynamics, side-effects as well
as fetal hemodynamics and immobilization were evalu-
ated prior, during and for 60 minutes after surgery. Two
way repeated measures ANOVA followed by appropri-
ate post hoc testing was performed. Categorical data
were analyzed using chi-square analysis and Fisher
exact test.

Results

No significant differences in demographic and
obstetrical data were observed. REMI produced ade-
quate maternal sedation with mild, but clinically irrele-
vant respiratory depression (Fig. 1). DZP resulted in a
more pronounced maternal sedation but no respiratory
depression. As compared to DZP, fetal immobilization
with REMI occured faster, was more reliable and was
more pronounced, resulting in better surgical conditions
(Fig. 2).
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Fig. 1. — Arterial pCO2 Fig. 2. — VAS score for fetal mobility (100 = Extremely
mobile and 0 = immobile).

Discussion

From these results we conclude that REMI is a safe
and superior alternative to maternal DZP to induce
maternal sedation and fetal immobilization during feto-
scopic surgery in second trimester pregnant women.
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Introduction

Several studies have shown that, compared to a
total intravenous anesthetic regimen, the use of a
volatile anesthetic regimen during coronary surgery was
associated with a better early postoperative recovery of
myocardial function and a lower postoperative release
of troponin I (TnI) (1, 2). The present study investigated
whether this phenomenon could also be observed after
AVR surgery.

Methods

Following the approval by the Institutional Ethical
Committee, and written informed consent, thirty
patients undergoing AVR surgery were randomly
assigned to receive either a target-controlled infusion of
2-4 µg/ml propofol (group A) or an inhalational anes-
thesic regimen with 0,5-2% sevoflurane (group B).
Except for this, anesthetic and surgical management was

the same in all patients. Blood samples for the assess-
ment of TnI concentrations were taken prior to surgery
(P0) at arrival on the ICU (T0) and at 6, 12, 24, and
48 hours after T0. Hemodynamic data were recorded
under paced heart rate at 90 beats/min throughout the
observation period. Data were compared using analysis
of variance for repeated measurements. Interaction anal-
ysis revealed whether effects were different between
groups. Statistical significance was accepted at p < 0.05.

Results

Both groups were comparable for pre-and intraop-
erative variables. TnI values and stroke volumes are
shown in Figures 1 and 2. Stroke volume remained pre-
served in group B but showed a transient decrease in
group A from post CPB until T12. The transient increase
in postoperative TnI values was higher in group A from
T6 to T24. 
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Data are mean ± standard deviation ; CPB = cardiopulmonary bypass ; * = p < 0.05 between groups.

Conclusion

The results of the present study suggest that in
patients undergoing AVR surgery, the use of a volatile
anesthetic regimen was associated with a better early
postoperative myocardial function and a lower release
of TnI.
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Introduction

Improved surgical techniques and the introduction
of new anesthetic drugs allowed a rapid expansion of
one-day surgery worldwide. However, this increase in
one-day surgery cases was associated with little atten-
tion given to residual pain patients experience at home.
We assessed the prevalence and intensity of postopera-
tive pain for the first 4 days following surgery.

Methods

From October 2002 till February 2003, 650 patients
who underwent a surgical procedure at the day care unit
of the University Hospital Maastricht, were included.
Exclusion criteria were : age < 18 years, emergency
surgery and communication problems.

Patients treated according our current postoperative
pain protocol (including paracetamol, NSAID’s, mild
opioid) were asked to rate their pain by filling in Visual
Analogue Scales (VAS) before, one and two hours after
surgery. Additionally, a diary was given to the patients
where they were asked to note their pain-score three
times a day for the first four consecutive days to sur-
gery.

Results

Data analysis was performed with SPSS/PC soft-
ware (frequency tables, means). 
The patients were 19-89 years old, the male/female ratio
was 44/56. Sixty one % of the patients underwent GA
and 39% received RA. 
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Table 1

Distribution of patients according to the surgical departments

Surgical department Number of patients %

General surgery 199 30,6
Orthopaedics 168 25,8
Ophthalmology 95 14,6
Plastic surgery 62 9,5
Gynaecology 60 9,2
ENT 36 5,5
Urology 20 3,1
Maxillo-Facial surgery 10 1,5

Fig. 1. — Postoperative pain after day-care surgery (VAS < =
40 no or mild pain/ VAS > 40 moderate to severe pain).

Fig. 2. — Top 5 of most painful surgical procedures up to day 4.

Conclusion

Although our results show that pain intensity is
progressively decreasing, some surgical procedures

cause moderate to severe pain until four days after
surgery.
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Backgound and goals

The concept of postperative acute rehabilitation
was introduced by Kehlet’s group as a mean to acceler-
ate recovery after open and laparoscopic colectomy (1,
2). Intravenous (iv) lidocaine during surgery decreases
postoperative pain and speeds the return of bowel func-
tion (3). This study investigated the effects of
intavenous lidocaine in an acute rehabilitation protocol
for patients undergoing laparoscopic colectomy.

Material and methods

After approval of our institution Ethics Committee,
30 patients scheduled for laparoscopic colectomy gave
their consent to be included in this randomised double-
blind placebo-controlled study. Patients were allocated
in two groups : iv lidocaine (bolus = 1.5 mg/kg, intraop-
erative infusion 2/mg/kg/h, then postoperative infusion
of 1.33 mk/kg/h for 24 h) or saline. Anaesthesia
(sevoflurane in O2/air [FiO2 = 80%]) and postoperative
analgesia (proparacetamol, ketorolac and PCA pir-
itramide [a synthetic opioid]) were standardised.
Patients were allowed to drink 6 h postoperative and to
eat a normal breakfast the day after surgery. Post-
operative iv infusion was stopped 24 h after surgery if
per os intake was well tolerated. Enforced mobilisation
and ambulation were requested from the patients. Our
goal was to discharge patients 3 days after surgery or
sooner. Postoperative pain at rest, during mobilisation
and coughing for 48 h, postoperative piritramide con-
sumption during 24 h, return to bowel function (first fla-

tus and time to defecation) and hospital stay were
recorded. Data (means + SD) were analysed using
ANOVA or Students’t test.

Results

Demographic data were similar in the two groups.
Lidocaine significantly reduced piritramide consump-
tion (15 + 15 mg vs 40 + 40 mg, P = 0.02), postopera-
tive pain at mouvement (P = 0.02) and coughing (P =
0.03). Lidocaine significantly reduced postperative ileus
and shortened hospital stay (Table).

Flatus (h) Defecation (h) Hospital stay (d)

Placebo (n = 15) 30 + 12 48 + 19 3.8 + 1.9
Lidocaine (n = 15) 20 + 9* 32 + 13* 2.8 + 0.6*

* : P < 0.05

Conclusions

Intra- and postoperative iv infusion of lidocaine
reduces postoperative pain, opioide consumption and
ileus. Intravenous lidocaine facilitates postoperative
rehabilitation protocol and allows for a one day reduc-
tion in hospital stay.
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Introduction

For successful nerve block, local anesthetics should
be deposited in the immediate vicinity of the nerve to be
anesthetized. Nerve stimulation using an electrical cur-
rent of 0.2-0.5 mA is a widely accepted technique for
localization of the nerve. Recent reports suggested that
patients with diabetes mellitus (DM) may require a cur-
rent of greater intensity or of longer duration to obtain a
motor response (1, 2). We investigated therefore in this
study, whether patients with DM but without clinically
overt neuropathy necessitated an altered current intensi-
ty for electrical nerve stimulation. We hypothesized that
these patients require similar current intensity to localize
nerves as healthy patients.

Methods

After Institutional Review Board approval, infor-
mation on minimal current required to obtain visual
response to nerve stimulation during interscalene, infra-
clavicular, sciatic and femoral block was recorded in
120 patients with diabetes mellitus (DM) and
120 healthy matched controls undergoing upper and
lower extremity surgery with nerve blocks. The data
also included demographics, coexisting diseases, suc-
cess rate, number of attempts to localize the nerve, and
specific motor response to nerve stimulation. Data were
acquired from our institutional computerized record-
keeping system, and analyzed using Student t test and µ2

test where appropriate with SPSS (Statistical Package
for the Social Sciences for Windows, version 5.0.2,
Chicago, IL, 1999). A p value of ≤ 0.05 was considered
to be significant.

Results

There was no significant difference in the minimal
current required for a visible motor response in patients
with DM versus HEALTHY patients (0.41 ± 0.08 mA
and 0.39 ± 0.1 mA, respectively ; Figure 1).

Conclusion

Our data suggest that the current intensity required
to elicit a visible motor response to nerve stimulation

adequate for interscalene, infraclavicular, sciatic and
femoral block in patients with DM (but no overt neu-
ropathy) is similar to that seen in healthy patients.
Future studies are necessary to determine current inten-
sity required to elicit motor response with more peri-
pheral techniques (e.g., popliteal block) and in patients
with neuropathy. 
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Fig. 1. — Minimal intensity of the stimulating current during
interscalene, infraclavicular, sciatic and femoral nerve blocks
for healthy and diabetic patients.

Legend : % indicates the percentage of patients in whom the
nerves could be stimulated with the specificed current ranges.
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Introduction

Monitoring of coagulation during major surgical
procedures is important for further patient management.
Point-of-care control can fasten those clinical decisions.
CoaguChek® Pro is a recently developed near-patient
coagulation analyser that gives results within a few min-
utes, which is faster than the time needed for Core
Laboratory-data (in our institute averaging more than
45 minutes).

Materials and methods

Data for this study were taken from a study that
compared fresh frozen plasma (FFP) with clotting factor
concentrate (PPSB®) to optimise coagulation in patients
on oral anticoagulation (phenproucomon or aceno-
coumarol) undergoing cardiac surgery.

After approval by the Institutes Ethical committee
and patient’s written informed consent, 34 patients
scheduled for elective cardiac surgery (valve repair)
were included in the study. All patients took their anti-
coagulants until the evening before surgery. Blood

samples were drawn at seven time-points : pre-opera-
tively (t-1), pre-incision (t0), pre CPB and pre administra-
tion first dose FFP or PPSB (t1), post administration (t2),
post protamin (t6), post administration second dose FFP
or PPSB (t7), 60 minutes post CPB (t8). PT was measured
with CoaguChek® Pro and controlled by the Institutes
central laboratory. Seven patients dropped out because
of insufficient data. So a total of 189 paired analyses
were conducted. Measurements of CoaguChek® Pro
were compared with those from Core Laboratory using
simple regression and paired t-test.

Results

In all of the time points combined we found a
acceptable correlation coefficient (r2 = 0.78 and slope of
regression line 0.88). Looking at each separate time
point there was a strong correlation at t2 (r2 = 0.87 and
slope of regression line 1.00). At this time point the aver-
age PT was highest (PT = 57,15%). However at t8 (post
CPB, average PT = 52%) correlation was weak. At none
of the other time points the correlation was as strong as
at t2.

© Acta Anæsthesiologica Belgica, 2005, 56, n° 1

The use of a bedside coagulation analyser for determination of the Prothrombine Time (PT) on
patients with oral anticoagulation undergoing cardiopulmonary bypass surgery. T. VANHOUTTE,
R. DEMEYERE, E. VANDERMEERSCH. Department of Anesthesia, University Hospitals Katholieke
Universiteit Leuven, Herestraat 49, B-3000 Leuven, Belgium.

Fig. 1. — CoaguChek® Pro versus core-lab PT at all time-
points.

Fig. 2. — CoaguChek® Pro versus core-lab PT at time-point
t2.

Conclusion

CoaguChek® Pro is a valuable and time-efficient
near-patient coagulation monitor. However, our results
show that measurements by CoaguChek® Pro are more
reliable in the higher range of PT. Less correlation is
found post CPB, probably because of interfering factors

like residual heparine, protamin and dilution coagulopa-
thy.
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Introduction

People undergoing carotid endarterectomy can
develop a perioperative stroke due to cerebral hypoper-
fusion or embolism (1). Well documented methods of
neurologic monitoring for cerebral ischemia during gen-
eral anesthesia are electroencephalography (EEG) and
transcranial Doppler ultrasonography (TCD) of the mid-
dle cerebral artery (MCA) (2). The purpose of this
prospective study was to compare cerebral oximetry
using near infrared spectrophotometry (NIRS) with
EEG and TCD.

Methods

After approval of the ethical committee and
informed patient consent, a prospective study was per-
formed in 14 patients scheduled for elective carotid
endarterectomy under general anesthesia. TCD of the
ipsilateral MCA and four channel EEG were used as the
gold standard for detecting of cerebral ischemia during
carotid clamping. Severe cerebral hypoperfusion was
defined as mean velocity blood flow of the MCA (Vm)
less than 20% of preclamping value using TCD or a sig-
nificant left-right asymmetry (> 20%) in EEG derived
signals. An INVOS 4100 (Somanetics, Troy, Wisconsin,
USA) was used for cerebral oximetry. Regional cerebral
oxygenation was expressed as rSO2. Data of TCD and
NIRS were compared using linear regression analysis.

Results

Cross-clamping of the common carotid artery
resulted in a decrease of Vm of the middle cerebral
artery (-39% ± 40%) and of rSO2 (-6% ± 7%). No EEG
asymmetry (> 20%) was seen in any patient. A signifi-
cant correlation was observed between the relative
change of Vm and the change of rSO2 after 1 min. of
carotid clamping (R = 0.74 ; P = 0.02) but no correlation
was observed after 3 min. (R = 0.49 ; P = 0.18). In 4 out
of 14 patients no middle cerebral artery Doppler flow
signals could be found. A stable rSO2 signal could be
easily obtained in all patients.

Conclusion

Although our results were based on a small popula-
tion, we didn’t find a strong correlation between TCD
and NIRS. This would be needed to support the use of
cerebral oximetry using NIRS as a single monitor device
during CEA. 
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Table 1

Summary of cases. A carotid shunt was inserted in patients 4, 10, 11

Patient rSO2 (%) + rSO2 (%) + rSO2 (%) +TCD (%) +TCD (%)

preclamp clamp + clamp + clamp + clamp +

1 min 3 min 1 min 3 min

1 65 –2 0 No signal No signal

2 52 3 –3 No signal No signal

3 69 3 4 –24 –24

4 61 No data 15 No data –70

5 69 –1 0 No signal No signal

6 48 –8 –3 –42 –64

7 59 4 1 44 42

8 62 –9 –10 –42 –48

9 81 –11 –17 –21 –16

10 65 –17 –15 –100 –100

11 51 –5 –5 No signal No signal

12 62 –9 –8 –60 No signal

13 77 –4 –4 –57 –36

14 70 –12 –12 –34 –40
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Introduction

High quality postoperative epidural analgesia can
improve patient outcome (1) and may modulate the inci-
dence of chronic post-thoracotomy pain (2). Though
thoracic epidural analgesia provides excellent pain relief
for thoracotomy (3), complaints of significant discom-
fort (shoulder pain, chest tubing…) still persist. We
evaluate in this study the impact of perioperative use of
oral celecoxib (specific cox2 inhibitor), added to epidu-
ral analgesia on the postoperative course after postero-
lateral thoracotomy : pain scores, patient satisfaction,
respiratory function and initial morbidity ; and at dis-
tance from surgery : incidence of chronic pain and func-
tional physical capacity.

Methods

After approval of our ethic committee and after
informed consent, 36 patients were included in this
prospective, randomized, double blind, placebo con-
trolled study. All patients received standardized general
anaesthesia associated with thoracic epidural analgesia
(T4-T5) maintained for the first 48 h postop (ropiva-
caine 0.2% with 0.5 mg/ml sufentanil administered by
PCEA). Patients received every 12 hours 200 mg of
celecoxib or placebo from the evening before surgery
until 48 hours postoperatively. Pain scores (Visual
Analogue Scale 0-100 mm), respiratory function tests
(Spirobank®) and postoperative morbidity were com-
pared in the immediate postoperative setting. Presence,
type, and intensity of pain (numeric scoring 0-10) and
resuming of physical activity (Karnofsky scale) are
evaluated by telephone interviews at least 6 months after

surgery. Anova for repeated measures, t test, Fischer
exact test, r of Spearman have been used as appropriate,
with p < 0.05 as significant.

Results

No difference was found in demographic data.
Postoperative pain scores were significantly reduced at
rest (p = 0.026) and cough (p = 0.021) in the celecoxib
group (Fig. 1) and patient satisfaction was improved (p
< 0.01). Forced vital capacity and forced expiratory
flows were uniformly decreased (restrictive pulmonary
syndrome) in the immediate postoperative period with-
out significant improvement at 48 hours in both groups.
No difference was observed concerning postoperative
morbidity. At distance from surgery, no difference con-
cerning incidence of chronic post-thoracotomy pain or
functional physical capacity was observed between cele-
coxib and placebo groups (Table 1). No significant cor-
relation was shown between immediate postoperative
pain and pain at distance from surgery.
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Table 1

Mean value ± SD Celecoxib Placebo p

Length of hospital stay (day) 8.4 ± 1 8.7 ± 2 0.57
Morbid postoperative events (n) 7/18 8/18 1.00
Delay for chronic pain evaluation (month) 14,5 ± 5,4 13,2 ± 5 0.52
Patients without pain (%) 41 39 0.41
Chronic Pain intensity (0-10) 2,9 ± 2 2,3 ± 1,9 0.41
Functional capacity (Karnofsky scale) 64.7 ± 33.6 59.4 ± 33.9 0.65

Fig. 1

Conclusions

Better quality of postoperative analgesia was
obtained by associating celecoxib with TEA but we
could not show any difference regarding improvement
of respiratory function tests or postoperative outcome.
Incidence and intensity of chronic posthoracotomy pain,
as well as long term functional physical capacity after
thoracic surgery, were not influenced by the use of peri-
operative celecoxib.
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