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Abstract 

Analgesic efficacy of a preemptive single dose preemptively of Ketorolac or Fentanyl in 102 elderly men undergoing general 
anaesthesia for multiple prostatic biopsies was assessed. Patients were randomly allocated to receive either (group A) Ketorolac 
0.55 mg/kg intravenously (IV) 15 min before surgery or (group B) fentanyl 1, fig/kg IV 5 min before surgery. Anaesthesia was 
induced by means of propofol 15 mg/kg per h and maintained by means of propofol7 mg/kg per h while patients were ventilated 
spontaneously using N,O 70% in 02 via a to and fro system. Routine monitoring included mean arterial pressure (MAP), heart 
rate (HR), pulse oxygen saturation (SpOJ, respiratory rate (RR), end tidal CO, (EtCO,). HR and MAP decreased during surgery 
with significantly lower values in the Fentanyl group. Fentanyl treated patients had higher ventilatory depression with frequent 
intraoperative apnoea. Group A needed supplemental doses of propofol to maintain adequate sedation. Sixty and 120 min 
postanaesthesia no differences were found for MAP, HR, RR, EtCO,, pain and the tolerability of the procedure. The Ketorolac 
group had less adverse effects and could be discharged earlier 0 1997 Elsevier Science Ireland Ltd. 
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1. Introduction 

For social and economic reasons outpatient proce- 
dures continue to increase in popularity. Elderly pa- 
tients, more than others, can be involved in unexpected 
hospital admission for either surgical or anaesthetic 
sequelae [ l-61. 

In these patients the anaesthesiologist is required to 
provide safe analgesia, proper operating conditions and 
ensure rapid recovery with minimal postoperative se- 
quelae assuring proper respect for discharge criteria. 
The potent and rapid acting opioid Fentanyl, despite 
many well known side effects, provides good intraoper- 
ative conditions and effective pain relief on emergence 
from general anaesthesia. [7,8]. 

* Corresponding author. Fax: + 39 532 209998. 

Ketorolac tromethamine is a non-steroidal anti-infl- 
ammatory drug, availabIe in parenteral as well as oral 
form, which has negligible effects on ventilatory con- 
trol, hemodynamics and psychomotor control [9-- 121. 

The aim of this study is to evahrate the impact of a 
minor analgesic like Ketorolac on intra and postopera- 
tive analgesia and discharge criteria compared to a 
major analgesic like Fentanyl, as part of a balanced 
anaesthesia with Propofol and N,O in elderly patients 
undergoing prostatic ultrasound guided biopsies of the 
prostate. 

2. Patients and methods 

After obtaining institutional review board approval 
and written informed consent, 102 elderly men sched- 
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Table 1 (MAP), heart rate (HR), respiratory rate (RR), SpO, and 
Demographic characteristics end tidal CO, (EtCO,) were recorded. 

A (n = 51) B (n=51) t-test 

Age (years) 
Weight (kg) 
Height (cm) 
BSA (m’) 

65.1 f  6.6 63.1 + 5.8 N.S 
75.6 k 9.5 78.3 Ifr 12.2 N.S 

171.7 + 6.2 173.2 +_ 5.9 N.S 
1.88 + 0.14 1.92+0.14 N.S 

After discontinuation of Propofol and nitrous oxide 
we recorded when the patient spontaneously opened his 
eyes (time to eye opening), responded to simple verbal 
command to squeeze the investigator’s hand (time to 
following commands), and gave their correct date of 
birth. 

Mean values k D.S. Group A = Ketorolac. Group B = Fentanyl. 

uled for multiple prostatic biopsies (ultrasound guided) 
were enrolled in this study. 

Patients, who were graded ASA physical status 1 or 
2, with a median age of 64.7 ) 6.25, and satisfied the 
inclusion criteria, received IM atropine 0.01 mg/kg as 
premeditation 30 min before coming to the operating 
room. 

At 60 and 120 min after emergence we used a pain 
intensity score PIS (0 = no pain, 1 = mild, 2 = moderate, 
3 = severe) to assess pain and a visual analogue scale 
VAS (1 = poor, 2 = fair, 3 = good, 4 = very good, 5 = 
excellent) to assess the tollerability of the procedure. The 
requirements of incremental doses of anaesthetics and 
postoperative side effects were noted. 

On arrival at the operating room, routine monitoring 
was applied, including ECG, non invasive automatic 
blood pressure cuff, pulse oximeter (SpO,), end-tidal CO2 
(EtCO,) and respiratory rate. 

Patients were randomly allocated to two equal groups, 
to receive either Ketorolac 0.55 mg/kg (Group A, iz = 51) 
or Fentanyl 1 bggikg IV. (Group B, II = 51) respectively 
15 and 5 min prior to the induction of anaesthesia, after 
placement of an IV catheter. 

Six to eight prostatic biopsies were taken with the 
patients in the lithotomy position. Throughout the pro- 
cedure 10 ml/kg normal saline was infused. 

Surgical and ultrasonographic procedures were per- 
formed by the same physicians; even anaesthesia was 
administered by one anaesthetist who was aware of the 
analgesic agent used, but who took no part in the 
assessments. Monitoring data and recovery were 
recorded by a second anaesthesiologist unaware, in turn, 
of the anaesthetic technique used. 

The amount of drugs administered intravenously was 
noted and cost analysis was performed. 

Anaesthesia was induced with Propofol 15 mg/kg per 
h and patients were allowed to breath spontaneously a 
mixture 70% nitrous oxide in oxygen via a to and fro 
system. The ultrasound examination was then performed 
using a transrectal biplanar-linear 7.5 MHz probe and a 
14 ch, 20 cm long needle was inserted in the perineum. 
In the absence of signs of inadequate anaesthesia, Propo- 
fol was infused at 7 mg/kg per h. 

3. Data and statistical analysis 

3.1. Data transformation 

Before induction (TO), 5, 10, 15 min after induction 
(T5, TlO, T15) and 60,120 min (T60, T120) after the end 
of Propofol infusion, mean arterial blood pressure 

All routine monitoring parameters at T,(T,-T,,,), 
were computed as their per cent difference from TO, 
considered as baseline value, according to the formula: 
(TO - Tn):TO x 100. 

Table 2 
HR, MAP, RR, EtCO,, SpO,, during surgery 

Times Mean values (S.D) Friedman test 

Group A (n = 51) Group B (n= 51) A and B T5-TlO-T15 

T5 T10 T15 T5 TIO T15 

R 0.68 (10.9) 2.16 (12.31) 4.37 (12.11) 4.64 (12.22) 10.5 (15.3) 11.9 (14.2) *** *** 
MAP 6.67 (9.8) 12.22 (11.31) 16.46 (10.53) 10.3 (8.9) 17.2 (9.13) 19.6 (9.9) * *** 
RR - 3.92 (25.6) - 10.83 (25.6) - 14.96 (24.58) 27.5 (41.3) 31.14 (47.1) 15.23 (39.32) *** *** 
EtCO, -5.1 (13.5) -3.53 (16.2) -4.09 (16.03) -7.5 (13.4) - 15.25 (18.3) -16.95 (19.7) *** N.S. 
SPO, 0.09 (1.8) 013 (1.7) -0.31 (1.54) 0.45 (2.75) 1.25 (3.54) 0.84 (2.17) N.S N.S 

T5, TlO,T15, are recorded as their percent differences from TO, considered as baseline value according to the formula: (TO-Tn): TO x 100. 
Statistical analysis among times and between groups.Group A = Ketorolac. Group B = Fentanyl 
* P<O.O5 
** P<O.Ol 
*** P<O.OOl 
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Table 3 
HR, MAP, RR, EtCO,, SpO,, during recovery 

-- _- __-. _--. - ._ 
Times Group A (n = 51) Group B (n = 51) Test 

--- __-.-.- ._--..-..- --.--_ 
T60 T120 T60 T120 Gruppi Tempi 

-__-. ..__ .__~~ 
EtCO? 1.34 (7.94) 2.0 (8.17) -0.6 (10.6) - 1.82 (10.4) N.S” N.S” 
RR -0.34 (17.3) 3.12 (19.7) 0.39 (31.3) 4.06 (23.89) N.Sh h.Sh 
HR 9.19 (13.8) 10.83 (14.8) 10.63 (18.32) 12.03 (17.61) N.S” h.S” 
MAP 8.99 (I 1.8) 8.8 (11.29) 8.95 (11.4) 7.78 (10.25) N.S” N.S” 
SPO, -0.01 (1.27) 0.01 (1.25) 0.06 (1.56) 1.32 (8.27) N.Sb N.S” 

~- 
Mean Values (S.D) of T60 and T120 from discontinuation of N,O and propofol. 
Statistical analysis among times and between groups T60 and T120 are recorded as their diferences from To. considered as baseline value 
according to the formula (TO- Tn):TO x 100. 
Group A = Ketorolac. Group B = Fentanyl. 
a Two-ways ANOVA 
b Friedman test 

3.2. Statistical analeysis: 

To verify the effects of the analgesics on per cent 
variations at T5, TlO, T15, T60, T120 with respect to 
TO, the Friedman Test was used when it was impossi- 
ble to show that the data were normally distributed, 
and two-ways ANOVA when it was possible [13,14]. 

The Mann-Whitney test was used to analyze differ- 
ences in recovery, induction and total times between the 
two groups. 

PIS data, expressed as frequency, in two groups at 
T60 and T120 were examined using the Fisher test. 

In all cases a P error, less than 0.05 in rejecting H, 
hypothesis, was considered a statistically significant re- 
sult thus defining a threshold at P = 0.05. 

4. Results 

Table 1 shows that there was no significant difference 
between the demographic characteristics of the two 
groups. 

Table 2 and Table 3 show mean values and standard 
deviation (SD.) of per cent differences at T5, TlO, T15, 
T60, and T120 with respect to TO of HR, MAP, RR, 

Table 4 
Induction time (Tl), Surgery time (T2) and total anaesthesia time 
03) 
___---- .-_-- 

A (n=51) B (n=51) Mann Whitney test 

Tl (min) I + 2.6 6.08 k 2.69 ** 
T2 (min) 10 * 4.44 7.98 k 3.85 * 
T3 (min) 17 + 4.27 14.06 i 3.97 *** 
~-___-.-- 
Mean Values + S.D. and statistical analysis. 
Group A = Ketorolac. Group B = Fentanyl. 
* PiO.05 
** P<O.Ol 
*** P<O.OOl 

EtCO,, SpO,. Both HR and MAP decrease in both 
groups at time 5, 10 and 15 with significantly lower 
values in the Fentanyl group; even the differences be- 
tween time were significant while no difference was 
found at T60 and T120. There was no statistical differ- 
ence in SpO, recorded in both groups. However, in the 
Fentanyl group frequent episodes of apnaea, followed 
by immediate assisted ventilation, could have influenced 
these data. 

At T5, TlO and T15, RR increased in Group A, but 
decreased in Group B, with significant di@erences be- 
tween both groups and times, while at T60 and T120 no 
differences were noted. 

Table 4 shows that in Group A both induction and 
total anaesthesia times were sign&cantly longer. 

There were no differences between groups either for 
PIS or for VAS (Fig. 1, Fig. 2). Awakening time 
determined from discontinuation of Propufoi and N20, 
was considered the time when the patients could open 
their eyes, respond to verbal command and demon- 
strate orientation in time and space giving their correct 
date of birth. There were no differences between groups 
as to awakening time, but time to following commands 
proved to be near the threshold (Table 5). 

Ketorolac, administered before surgery, had less in- 
traoperative and postoperative side effects than Fen- 
tanyl (Table 6). 

Analysis of intravenous anaesthesia drugs revealed a 
higher cost in the Ketorolac Group, but we did not 
take into account other anaesthesia-related direct and 
indirect costs, such as inhalatory drugs, staff time, 
equipment and supplies (Table 7). 

5. Discussion 

In elderly patients anaesthetics have to provide intra- 
operative and postoperative analgesia, reduce metabolic 
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PIS 

0 1 2 0 1 2 
T60 T60 T60 Tl20 T120 Tl20 

Fig. 1. Pain Intensive score (O-3) after 60 and 120 min. (T60-T120) from discontinuation of N,O and Propofol. Score: 0 = no pain, 1 = mild, 
2 = moderate, 3 = severe. 

and autonomic responses to surgery, provide a rapid 
emergence from anaesthesia, low incidence of side ef- 
fects and a short recovery time. Propofol, for its phar- 
macokinetics, compartment constants and clearance, 
seems to achieve this goal better than benzodiazepines 
and barbiturates [ 15- 171. 

The volume of central compartment and total body 
clearance is reduced more in the elderly than in adults 
and in children thereby reducing the dose required for 
induction and maintenance [4]. 

Dose and infusion rate influence the pharmacody- 
namic effects: a slow infusion, through a syringe pump, 
can be titrated to obtain satisfactory surgical condi- 
tions, minimizing adverse effects [3-61. Nevertheless, 
hypotension, reduced cardiac output, ventilatory de- 
pression are more frequent when Propofol is associated 
with N,O and/or to opioids [18]. 

Setting the induction rate at 15 mg/kg per h and the 
maintenance at 7 mg/kg per h, during surgery, a re- 
duced MAP was more evident when Fentanyl was used, 
even though at low dose (1 fig/kg). MAP decreased less 
than 20% of the baseline value, partly due to the 
associated reduction in HR (Table 2). In fact clinical 
reports on Propofol describe slow heart rates despite a 
decrease in arterial pressure. Propofol causes resetting 
of the baroreflex without depressing its sensitivity, en- 
abling a slower heart rate to be maintained despite any 
fall in blood pressure [19,20]. 

VAS 

Diclofenac dosage (0.55 mg/kg IV) had to assure a 
plasma concentration appropriate for providing effec- 
tive pain relief in a comparable group of patients 
undergoing suprapubic prostatectomy (Zatelli R. et al. 
unpublished data). We administered ketorolac 15 min 
before surgery in order to achieve plasma levels high 
enough to inhibit prostaglandine synthesis prior to 
tissue injury and to prevent central nociceptive sensa- 
tion [9,21,22]. 

As Ketorolac has no cardiorespiratory depressant 
effect [l 1,121, the reduction in MAP and HR observed 
in the Ketorolac group could be related to Propofol, as 
well as the increase of EtCO, while spontaneous venti- 
lation was maintained. On the other hand, Fentanyl 
treated patients had ventilatory depression, higher in- 
crease of EtCO,, decreased RR up to frequent apnoea 
(Table 6). 

Intraoperative requirements for supplemental Propo- 
fol and RR increase could suggest an occasionally 
inadequate analgesic effect produced by Ketorolac in 
this procedure (Table 2), while good PIS and VAS 
values and the significantly lower incidence of side 
effects indicated proper postoperative analgesia and 
comfort. Patients could be discharged 60 min after 
surgery (Table 6, Fig. 1 and Fig. 2). 

Fentanyl enhanced Propofol’s hypnotic action, 
providing a shorter induction and global time and a 
lower necessary dose of Propofol (Table 4). So the 

n GmupA 
(n=S 1) q ElGroupB 
(n=5 1) 

4 5 4 5 
T60 T60 T120 Tl20 

Fig. 2. Visual Anaiogic Scale (l-5) after 60 and 120 min. (T60-T120) from discontinuation of N,O and Propofol. Score: 1 = poor, 2 = fair, 
3 = good, 4 = very good, 5 = exellent. 
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Table 5 
Time to emerge from anaesthesia determind from discontinuation of N,O and propofol 

Mean values S.D. 

A (n=51) B(n=51) Mann-Whitney test 

Time to eye opening (min) 4.25 f  1.41 3.‘) + 1.97 N.S 
First to response verbal command (min) 5.14 k 1.48 4.49 k 1.99 N.S 
Oriented to time, place (min) 5.88 k 1.7 5.55 * 2.26 N.S 

Mean values t S.D. and statistical analyisis. 
Group A = Ketorolac. Group B = Fentanyl 

shorter time to follow commands (P < 0.06) may be 
related to the lower dose of Propofol used in the 
Fentanyl group (Table 5). Mild nausea had the same 
incidence in the two groups and could be related to the 
position, manual ventilation via a facial mask and to 
N,O [23,24], drowsiness and headache were more fre- 
quent in the Fentanyl group (Table 6) and could possibly 
have been prevented in these elderly patients with the use 
of short acting optioids (sufentanyl or alfentanyl) [25- 
271. 

The cost of IV drugs was significantly higher with 
Ketorolac. both because the drug itself is more expensive 
than Fentanyl, and because a larger amount of Propofol 
was required (Table 4, Table 7). In summary, Ketorolac 
given intravenously in Propofol anaesthesia, being asso- 
ciated with less intraoperative and postoperative side 
effects, may offer some advantages over opioids. Though 
involving a higher anaesthesia drug cost, it could save 
PACU nursing time and costs and assure a shorter time 
to discharge the patient [28-301. More comprehensive 
studies on cost analysis are still necessary. 

Table 6 IlO1 
Intraoperative and postoperative side effects 

A (II = 5 1) B (n=51) 

lntraoper. apnoea 16 (31%) 
Nausea 2 (3.9%) 1 (1.9%) 
Somnolence 3 (5.9%) 
Headache 1 (1.9%) 
Total 2 (3.9%) 21 (40.7%) 
_-~-...-- --__-__- 
Rate and % in group A = Ketorolac and group B = Fentanyl. 

Table 7 
Anaesthesia drugs costs 

Group 

A (12 = 5 1) 
B (n=51) 

Means S.D. 

& 5035.5 557.6 
f  1522.3 410.1 

T-test, P<O.OOl. & (Italian coin). 
Group A = Ketorolac. Group B = Fentanyl 
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