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Summary

Background and objective: The aim of this study is to compare the 
efficiency of low dose vs. varying doses of hyperbaric bupivacaine in 
spinal anesthesia for endoscopic urological procedures.

Methods: Sixty consecutive patients were studied in a randomized 
prospective manner. They received either of 5 (Gr I), 7.5 (Gr II) or 10 
mg (Gr III) of hyperbaric bupivacaine 0.5% combined with 25 µg of 
fentanyl, through a 25-gauge W

hitacre spinal needle placed in the L3-L4 interspace. Characteristics 
of sensory and motor block, dose of ephedrine required, secondary 
effects, the patients, and the surgeons. satisfaction, were noted.

Results: The maximum number of blocked segments was 14  1 (Gr 
I), 15  2 (Gr II) and 16  2 (Gr III). Time to T12 regression was 
significantly shorter for Gr I (53  13 min) than for Gr II (69  20 min) or 
Gr III (94  14 min). Bromage 3 block was not found in Gr I compared to 
4 patients in Gr II and 15 patients in Gr III. The duration of motor block 
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was shorter in Gr I(51  18 min) than in Gr II (86  19 min) and in Gr III 
(138  21 min). Ephedrine was used for 16 patients in Gr III (9.8  12.2 
mg), 5 patients in Gr II (3.7  7.8 mg) and 2 patients in Gr I (0.5  1.5 
mg). The difference is statistically significant between Gr III and the other 
groups.

Conclusions: These results suggest that the use of a low dose of 
bupivacaine (5 mg) added to fentanyl (25 µg) for endoscopic urological 
surgery, resulted in short-acting sensory block, without motor block and a 
lower incidence of cardiovascular side effects, as compared to either of 
7.5 or 10 mg bupivacaine with 25 µg fentanyl.

Key words: Spinal anesthesia, Bupivacaine, Urologic surgery.

Introduction

Spinal anesthesia is popular for endoscopic urological surgery 
because of early recognition of symptoms caused by overhydration, 
transurethral resection of prostate (TURP) syndrome and bladder 
perforation. Patients, who are candidates for endoscopic urological 
surgery, are frequently elderly and have a preexisting cardiovascular and 
respiratory diseases. In our country (Tunis), the only two local anesthetic 
agents available are lidocaine and bupivacaine.

Spinal anesthesia with lidocaine has been reported to produce 
transient neurological syndrome in humans1,2,3. The level of sensory block 
required for this type of surgery is T10. The duration of the surgical 
procedure rarely exceeds 60 minutes. The principal determinants of the 
extension and the duration of the anesthetic block depend on the type and 
the concentration of the local anesthetic used. Lipophilic opioids (e.g., 
fentanyl and sufentanil) are increasingly being administered intrathecally 
as adjuvants to local anesthetics. They enhance spinal anesthesia without 
prolonging motor recovery4,5.

This study was designed to examine the effects of three doses of 
hyperbaric bupivacaine 5, 7.5 and 10 mg added to fentanyl 25 µg, for 
endoscopic bladder and prostatic surgery.
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Methods and Materials

The study was approved by the Hospital Ethical Committee and 
written, informed consent was obtained from all patients.

Sixty consecutive (ASA I-III) patients, older than 18 years, 
scheduled for TURP or removal of bladder tumors by endoscopic 
technique, were studied in a randomized prospective manner. Patients 
with coagulation abnormalities, cardiac or renal failures, mental 
disturbances, neurological diseases, deformities of the spinal column, or 
local anesthetic allergies, were excluded from the study.

Using sealed envelopes prepared according to a randomization table, 
patients were randomly allocated to one of three groups as follows: Group 
I (n = 20), bupivacaine 5 mg with fentanyl 25 µg; Group II (n = 20), 
bupivacaine 7.5 mg with fentanyl 25 µg and Group III (n = 20), 
bupivacaine 10 mg with fentanyl 25 µg. All solutions were prepared by 
using bupivacaine 5 mg/mL and fentanyl 50 µg/mL. The final volume was 
1.5 mL for Group I, 2 mL for Group II and 2.5 mL for Group III.

Patients were premedicated 2 hours before surgery with hydroxyzine 
50-100 mg depending on their weight. After a 16 gauge intravenous (IV) 
cannula had been inserted at the forearm level, lactated Ringer’s solution 
was administered as a bolus of 10 mL/Kg for 15 min. before subarachnoid 
block to all patients. Spinal anesthesia was performed at the L3-L4 
interspace (L4-L5 in case of failure) with the patient in the sitting position 
by using a 25 Gauge Whitacre, unidirectional needle with an introducer 
(Becton-Dickinson, New Jersey, USA). Free flow of cerebrospinal fluid 
was verified before injection of the anesthetic solution, which was 
administered at the rate of 1 mL/10 sec without barboutage or aspiration at 
the end of injection. The direction of the needle aperture was cranial 
during the injection. All patients were immediately placed in a supine 
position following the injection.

All patients were monitored using continuous electrocardiography 
(lead II), heart rate, non-invasive blood pressure, and continuous pulse 
oximetry. The level of sensory block, defined as the loss of sharp 
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sensation by using a pinprick test with a 20 Gauge hypodermic needle, 
was recorded bilaterally at the midclavicular line. The motor block was 
evaluated using the Bromage scale (0 = no motor block, 1 = hip blocked, 
2 = hip and knee blocked, 3 = hip, knee and ankle blocked). All these 
parameters are noted every 5 min until the end of the operation, then every 
10 min until discharge from the Post-Anesthetic Care Unit. After adequate 
spinal block has been achieved, the time from the end of intrathecal 
injection to readiness for surgery was recorded. Then, the patient was 
positioned in the lithotomy position and surgery started.

Hypotension was defined as a systolic arterial blood pressure 
(SABP) <90 mmHg or a decrease in SABP by 30% or more from baseline 
values, and was initially treated by 200 mL of Lactated Ringer’s solution; 
when needed a bolus of ephedrine 3 mg was given until the correction of 
SABP. Bradycardia was defined as a heart rate <50 bpm or a decrease of 
more than 20% from the initial value and was treated by atropine 0.5 mg 
in addition to the treatment of hypotension. Respiratory depression was 
defined as a respiratory rate less than 8 breaths/min and/or oxygen 
saturation less than 85% in room air. Other adverse effects, including 
pruritus, nausea and vomiting were recorded. In all cases, a urinary 
catheter was inserted after surgery.

Analgesia was noted by the Visual Analog Scale (VAS), The 
requirement for sedation i.v. analgesics or the necessity for general 
anesthesia, was also noted. Analgesia was good if VAS was less than 30 
mm. In addition, the two surgeons involved were asked to estimate the 
operating conditions on a scale of: good, satisfactory, or poor.

Statistical analysis was conducted mainly with nonparametric 
methods. First, the overall differences among the three groups were tested 
with Kruskal-Wallis test. If there was significant difference among the 
three groups, the analysis was continued with posthoc comparisons of 
differences between pairs of groups by using Mann-Whitney’s U-Test. 
Multiple comparison correction was performed with Bonferroni 
correction. The comparison of the three groups in demographic data and 
the duration of surgery were done with parametric one-way analysis of 
variance. P value <0.05 was interpreted as statistically significant. The 
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computations were performed with SAS System for Windows 6.12/1996 
(SAS, Cary, NC).

Results

Patients’ demographic data and duration of surgery are listed in 
Table 1. The three groups were comparable with respect to age, height, 
weight, ASA status, as well as type and duration of surgery.

Table 1

Demographic Data and Duration of Surgery

Group I Group II Group III

Bupivacaine mg 5 7.5 10

Fentanyl µg 25 25 25

(n = 20) (n = 20) (n=20)

Age (yr) 69 ± 8 68 ± 8 69 ± 11

Height (cm) 169 ± 5 170 ± 6 169 ± 4

Weight (kg) 71 ± 12 70 ± 11 71 ± 9

ASA I/II/III 11/8/1 9/10/1 9/10/1

Surgery time (min) 39 ± 10 45 ± 9 46 ± 11

TURP/Tumor resection 15/5 15/5 16/4

Values are mean ± SD or number, TURP: transurethral resection of prostate.

No statistical differences between the groups.

Sensory block assessments are presented in Fig 1. The maximum 
number of blocked segments was 14  1 in Group I, 15  2 in Group II 
and 16  2 in Group III. There was a statistically significant difference 
between Groups I and III and Groups II and III for the maximum number 
of blocked segments.

As expected, time to T12 regression was shorter for Group I (53  13 
min) than for Group II (69  20 min) or Group III (94  14 min). The 
difference was significant between the three groups. For two patients in 
Group I and one patient in Group II, intravenous fentanyl (50 g) was 
used for pain at the end of surgery (bladder perforation in one case of 
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Group I). No statistical difference was found between the three groups for 
the use of complimentary intravenous analgesia.

Fig. 1

 The mean of the upper limit of the sensory block in the three groups

Motor block assessments are summarized in Fig. 2. A significant 
difference was found between the three groups. Bromage 3 block was not 
found in Group I compared to 4 patients in Group II and 15 patients in 
Group III. The duration of motor block was 51  18 min in Group I, 86 
19 min in Group II and 138  21 min in Group III. A significant 
difference was found between the three groups.
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Fig. 2

Motor block score (Bromage; mean ± SD) in Groups I, II, III
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Quality of analgesia was good (VAS <30 mm) for 95% of the 
patients. Only three patients who needed intravenous fentanyl, rated spinal 
anesthesia as inadequate for them. Operating conditions were rated as 
good by 98% and satisfactory by 2% (one patient in Group II) of 
surgeons.

No significant difference was found between Groups I and II for 
SAP during the 90 min after intrathecal injection. A significant statistical 
difference was found between Group III and the other groups from 10 to 
90 min after intrathecal injection and at 5 min between Groups III and I 
(Fig. 3).

Fig. 3

Evolution of systolic arterial pressure (SAP) in the three groups.

* Significant difference between Group I and III. †: Significant difference between Group 

II and III.
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HR was statistically different between the three groups only at 40 

and 50 min, when patients from Group III had more elevated HR (Fig. 4). 

Bradycardia was detected for 2 patients in Group III compared to 1 patient 

in Group II and none in Group I. The difference between the 3 groups was 

not statistically significant.

Fig 4

Evolution of heart rate (HR) in Groups I, II, III

* Significant difference between Group III and Groups I and II.

Ephedrine was used for 16 patients in Group III (9.8  12.2 mg), 5 

patients in Group II (3.7  7.8 mg) and 2 patients in Group I (0.5  1.5 

mg). The difference was statistically significant between Group III and the 

other groups.

The quantity of IV fluid used during the spinal anesthesia was 

similar between Group I (934  183 mL), Group II (921  187mL) and 

Group III (1092  442 mL).
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Pruritus was the most common complication; 30% in Groups I, II 

and 25% in Group III. Nausea and vomiting were recorded in 4 patients 
from Group II and 2 patients from Group I and from Group III. No 

significant statistical difference was noted between the three groups for 
pruritus or nausea and vomiting.

Discussion

Our study suggests that intrathecal injection of the low dose (Group 
I) 5 mg of bupivacaine with 25 µg of fentanyl induced less profound 
short-acting motor block but provides the same adequate level of 
analgesia for endoscopic urologic surgery than the combination of 
bupivacaine 7.5 mg and fentanyl 25 µg (Group II) or bupivacaine 10 mg 
and fentanyl 25 µg (Group III).

The low dose of local anesthetics promted anesthesiologists to use 
combinations with other adjuvants. Opioids are the mostly used drugs in 
combination with local anesthetics to improve quality and duration of the 

block and to minimize complications of sympathetic block5.

Several studies have shown that the volume and concentration 

variations without modification of the total dose of local anesthetic 
solutions, did not modify the highest level of motor or sensory block6,7. In 
our present study, in order to exclude the volume factor that can influence 

the nerve block, we did not use the same volume for the three groups; 1.5 
ml (Group I), 2 ml (Group II) and 2.5 ml (Group III).

The use of fentanyl would change the baricity of the solution. To 
avoid a possible modification in the baricity of the three solutions and the 
possibility of iso or hypobaricity of the combination used in the Group I, 

we calculated the density of the three solutions as recommended by Hare 
et al8. The final density of the solutions was 1.011 g/mL for Group I, 

1.013 g/mL for Group II and 1.015 g/mL for Group III. All these solutions 
were hyperbaric at 37°C compared to cerebrospinal fluid (CSF: 1.0003 
g/mL8,9.

Extension and duration of the block were classically dependent on 
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the dose of the local anesthetic injected10. The number of segments 
blocked depended on the dose used6,8. In fact, there is no linear relation 
between the number of segments blocked and the dose of local anesthetic. 
Reducing by half the quantity of the drug injected does not reduce by half 
the number of segments blocked10,11. This hypothesis is confirmed by 
Burgess et al12 about continuous spinal anesthesia and the efficiency of 
3.75 mg and 5 mg hyperbaric bupivacaine, in peripheral vascular surgery. 
Gentili13, using 8, 6 and 4 mg of hyperbaric bupivacaine for lower limb 
saphenous vein stripping, found that small doses (6-8 mg) provide 
adequate sensory block within about 1 hour of mean duration. The 4-mg 
dose failed to achieve surgical anesthesia in some cases (13%). In other 
studies4,14, the addition of fentanyl with the local anesthetic, intensifies 
and increases the duration of the sensory blockade without increasing the 
intensity of motor block or prolonging recovery to micturition or street 
fitness. The synergistic interaction between spinal opioids and local 
anesthetics is characterized by enhanced somatic analgesia without effect 
on the degree or level of the local anesthetic-induced sympathetic or 
motor blockade15,16. In our study, 25 µg of fentanyl was added to the three 
groups of patients to avoid the possibility of failure of the low doses of 
bupivacaine, if used alone.

The lumbar interspace chosen for injection of hyperbaric bupivacaine 
may influence the level of the block17. All patients in our study, had the 
anesthetic solution injected in the L3-L4 interspace with the same velocity 
and the orifice of the spinal needle turned cephalad.

The time to achieve the highest levels is longer with smaller doses of 
bupivacaine and is not modified by the use of fentanyl18. In our study, the 
absence of complete motor block in Group I was not a problem for the 
surgical procedure. However, incomplete motor block might be 
contraindicated in some urologic procedures in which movements 
(obturator nerve stimulation in the lateral wall of the bladder) may result 
in a bladder perforation. The patient in Group I who had a bladder 
perforation was not due to any movement or decreased analgesia. Possible 
reasons for the incomplete motor block in Group I and II could be the low 
dose of bupivacaine used of the lower bupivacaine activity on motor 
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block. If the motor block was less intense, the recovery and mobilization 
of the patient could be faster. These findings were demonstrated by the 
studies of Vaghadia when comparing a small-dose hypobaric lidocaine-
fentanyl spinal anesthesia and conventional-dose hyperbaric lidocaine19. 
The problem of the shortness of the sensory block with the low dose of 
bupivacaine is resolved by adding fentanyl. Kuusniemi showed that 
adding 25 µg of fentanyl to 10 mg of bupivacaine compared to 10 mg of 
bupivacaine only, will prolong the sensory block20. This observation is in 
accordance with earlier studies in which duration of the block is found to 
be dose-related when using either lidocaine21 or bupivacaine10.

The use of 10 mg of ropivacaine plus fentanyl 15 µg provided 
similar sensory anesthesia, but with shorter duration of motor block, 
compared with plain bupivacaine 10 mg plus fentanyl 15 µg22. The use of 
levobupivacaine did not attenuate the intensity of hemodynamic changes 
for the same level of sensory and motor block23,24. Weering in a 
randomized prospective study did not find any significant difference in the 
maximum degree of motor block or hemodynamic changes, when patients 
were remained in the sitting position for 2, 5, 10 or 20 minutes after 
subarachnoid injection of 15 mg of hyperbaric bupivacaine25.

Hypotension is common during subarachnoid block and episodes of 
severe hypotension can be detrimental to the patient, especially for 
endoscopic urological surgery in the elderly. During subarachnoid block, 
69% of elderly patients required treatment for hypotension26. Hypotension 
is the most dangerous side effect and may induce many cardiovascular 
complications especially when coronary heart disease is present. 
Cardiovascular side effects requiring treatment occurred at any time 
during spinal anesthesia in a placebo-controlled study, regardless of the 
prophylactic regimen by fluid infusions or dihydroergotamine27. 
Hypotension at the end or immediately after surgery when the effect of 
spinal anesthesia is not ended, is in part due to post-surgery hemorrhage. 
The same studies demonstrate correlation between the highest level of 
sensory block and the depth of hypotension27. In our study, only 2 patients 
needed Ephedrine in Group I as compared to 5 patients in Group II and 16 
patients in Group III.
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Variability in lumbosacral cerebrospinal fluid volume is the most 

important factor identified that contributes to the variability in the spread 
of spinal sensory anesthesia28. Because cerebrospinal fluid volume cannot 

be readily predicted, uncertainty in the extent and duration of spinal 
anesthesia is inevitable after intrathecal injection of a single local 
anesthetic dose28. We believe that reducing the dose of bupivacaine to less 

than 5 mg + fentanyl 25 µg in a single shot spinal anesthesia, will not 
procure adequate surgical conditions.

No severe bradycardia occurred in our study, however it was a side 

effect (9-30%) described with the use of high doses of bupivacaine27,29.

Pruritus is the most frequent side effect observed with the use of 

intrathecal opioids. It may be generalized but is more likely to be 

localized to the face, neck, or upper thorax. The incidence varies widely, 

from 0 to 100%, and it is often elicited only after direct questioning. 

Severe pruritus is rare, occurring in only about 1% of patients30. In more 

recent studies, the global incidence of pruritus was 29.8%14 and 22.5%20, 

compared to 28% in our study. It was always well tolerated and none of 

the patients needed treatment.

Intrathecal opioids may provide benefits in increasing depth of spinal 

anesthesia, but carry a risk of respiratory depression. The use of 25 µg of 

fentanyl during spinal anesthesia in nonpremedicated elderly men did not 

alter the respiratory rate, end tidal tension of CO2, minute ventilation, 

respiratory timing, or the ventilatory response to CO2
31.

Nausea and vomiting are disagreeable side effects for the patient. 

Their incidences are 18% for nausea and 7% for vomiting in a prospective 

study including 1000 patients29. Risk factors are sympathetic block higher 

than T5, bradycardia less than 60 bpm before spinal anesthesia, 

hypotension and the use of procaine. In our study, nausea only, was found 

in 14% of patients with no difference between groups. At the end, no 

postural puncture headache was observed.

In conclusion, the use of a low dose of bupivacaine (5 mg) added to 
fentanyl (25 µg) resulted in short-acting sensory block, without motor 

block and a lower incidence of cardiovascular side effects, when 
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compared to the combination of 10 mg bupivacaine and 25 µg fentanyl, 

that is compatible with endoscopic urological surgery.
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Summary


Background and objective: The aim of this study is to compare the efficiency of low dose vs. varying doses of hyperbaric bupivacaine in spinal anesthesia for endoscopic urological procedures.


Methods: Sixty consecutive patients were studied in a randomized prospective manner. They received either of 5 (Gr I), 7.5 (Gr II) or 10 mg (Gr III) of hyperbaric bupivacaine 0.5% combined with 25 µg of fentanyl, through a 25-gauge W


hitacre spinal needle placed in the L3-L4 interspace. Characteristics of sensory and motor block, dose of ephedrine required, secondary effects, the patients, and the surgeons. satisfaction, were noted.


Results: The maximum number of blocked segments was 14 ( 1 (Gr I), 15 ( 2 (Gr II) and 16 ( 2 (Gr III). Time to T12 regression was significantly shorter for Gr I (53 ( 13 min) than for Gr II (69 ( 20 min) or Gr III (94 ( 14 min). Bromage 3 block was not found in Gr I compared to 4 patients in Gr II and 15 patients in Gr III. The duration of motor block was shorter in Gr I(51 ( 18 min) than in Gr II (86 ( 19 min) and in Gr III (138 ( 21 min). Ephedrine was used for 16 patients in Gr III (9.8 ( 12.2 mg), 5 patients in Gr II (3.7 ( 7.8 mg) and 2 patients in Gr I (0.5 ( 1.5 mg). The difference is statistically significant between Gr III and the other groups.

Conclusions: These results suggest that the use of a low dose of bupivacaine (5 mg) added to fentanyl (25 µg) for endoscopic urological surgery, resulted in short-acting sensory block, without motor block and a lower incidence of cardiovascular side effects, as compared to either of 7.5 or 10 mg bupivacaine with 25 µg fentanyl.


Key words: Spinal anesthesia, Bupivacaine, Urologic surgery.

Introduction


Spinal anesthesia is popular for endoscopic urological surgery because of early recognition of symptoms caused by overhydration, transurethral resection of prostate (TURP) syndrome and bladder perforation. Patients, who are candidates for endoscopic urological surgery, are frequently elderly and have a preexisting cardiovascular and respiratory diseases. In our country (Tunis), the only two local anesthetic agents available are lidocaine and bupivacaine.


Spinal anesthesia with lidocaine has been reported to produce transient neurological syndrome in humans1,2,3. The level of sensory block required for this type of surgery is T10. The duration of the surgical procedure rarely exceeds 60 minutes. The principal determinants of the extension and the duration of the anesthetic block depend on the type and the concentration of the local anesthetic used. Lipophilic opioids (e.g., fentanyl and sufentanil) are increasingly being administered intrathecally as adjuvants to local anesthetics. They enhance spinal anesthesia without prolonging motor recovery4,5.


This study was designed to examine the effects of three doses of hyperbaric bupivacaine 5, 7.5 and 10 mg added to fentanyl 25 µg, for endoscopic bladder and prostatic surgery.


Methods and Materials


The study was approved by the Hospital Ethical Committee and written, informed consent was obtained from all patients.


Sixty consecutive (ASA I-III) patients, older than 18 years, scheduled for TURP or removal of bladder tumors by endoscopic technique, were studied in a randomized prospective manner. Patients with coagulation abnormalities, cardiac or renal failures, mental disturbances, neurological diseases, deformities of the spinal column, or local anesthetic allergies, were excluded from the study.


Using sealed envelopes prepared according to a randomization table, patients were randomly allocated to one of three groups as follows: Group I (n = 20), bupivacaine 5 mg with fentanyl 25 µg; Group II (n = 20), bupivacaine 7.5 mg with fentanyl 25 µg and Group III (n = 20), bupivacaine 10 mg with fentanyl 25 µg. All solutions were prepared by using bupivacaine 5 mg/mL and fentanyl 50 µg/mL. The final volume was 1.5 mL for Group I, 2 mL for Group II and 2.5 mL for Group III.


Patients were premedicated 2 hours before surgery with hydroxyzine 50-100 mg depending on their weight. After a 16 gauge intravenous (IV) cannula had been inserted at the forearm level, lactated Ringer’s solution was administered as a bolus of 10 mL/Kg for 15 min. before subarachnoid block to all patients. Spinal anesthesia was performed at the L3-L4 interspace (L4-L5 in case of failure) with the patient in the sitting position by using a 25 Gauge Whitacre, unidirectional needle with an introducer (Becton-Dickinson, New Jersey, USA). Free flow of cerebrospinal fluid was verified before injection of the anesthetic solution, which was administered at the rate of 1 mL/10 sec without barboutage or aspiration at the end of injection. The direction of the needle aperture was cranial during the injection. All patients were immediately placed in a supine position following the injection.


All patients were monitored using continuous electrocardiography (lead II), heart rate, non-invasive blood pressure, and continuous pulse oximetry. The level of sensory block, defined as the loss of sharp sensation by using a pinprick test with a 20 Gauge hypodermic needle, was recorded bilaterally at the midclavicular line. The motor block was evaluated using the Bromage scale (0 = no motor block, 1 = hip blocked, 2 = hip and knee blocked, 3 = hip, knee and ankle blocked). All these parameters are noted every 5 min until the end of the operation, then every 10 min until discharge from the Post-Anesthetic Care Unit. After adequate spinal block has been achieved, the time from the end of intrathecal injection to readiness for surgery was recorded. Then, the patient was positioned in the lithotomy position and surgery started.


Hypotension was defined as a systolic arterial blood pressure (SABP) <90 mmHg or a decrease in SABP by 30% or more from baseline values, and was initially treated by 200 mL of Lactated Ringer’s solution; when needed a bolus of ephedrine 3 mg was given until the correction of SABP. Bradycardia was defined as a heart rate <50 bpm or a decrease of more than 20% from the initial value and was treated by atropine 0.5 mg in addition to the treatment of hypotension. Respiratory depression was defined as a respiratory rate less than 8 breaths/min and/or oxygen saturation less than 85% in room air. Other adverse effects, including pruritus, nausea and vomiting were recorded. In all cases, a urinary catheter was inserted after surgery.


Analgesia was noted by the Visual Analog Scale (VAS), The requirement for sedation i.v. analgesics or the necessity for general anesthesia, was also noted. Analgesia was good if VAS was less than 30 mm. In addition, the two surgeons involved were asked to estimate the operating conditions on a scale of: good, satisfactory, or poor.


Statistical analysis was conducted mainly with nonparametric methods. First, the overall differences among the three groups were tested with Kruskal-Wallis test. If there was significant difference among the three groups, the analysis was continued with posthoc comparisons of differences between pairs of groups by using Mann-Whitney’s U-Test. Multiple comparison correction was performed with Bonferroni correction. The comparison of the three groups in demographic data and the duration of surgery were done with parametric one-way analysis of variance. P value <0.05 was interpreted as statistically significant. The computations were performed with SAS System for Windows 6.12/1996 (SAS, Cary, NC).


Results


Patients’ demographic data and duration of surgery are listed in Table 1. The three groups were comparable with respect to age, height, weight, ASA status, as well as type and duration of surgery.


Table 1
Demographic Data and Duration of Surgery


		

		Group I

		Group II

		Group III



		Bupivacaine mg

		5

		7.5

		10



		Fentanyl µg

		25

		25

		25



		

		(n = 20)

		(n = 20)

		(n=20)



		Age (yr)

		69 ± 8

		68 ± 8

		69 ± 11



		Height (cm)

		169 ± 5

		170 ± 6

		169 ± 4



		Weight (kg)

		71 ± 12

		70 ± 11

		71 ± 9



		ASA I/II/III

		11/8/1

		9/10/1

		9/10/1



		Surgery time (min)

		39 ± 10

		45 ± 9

		46 ± 11



		TURP/Tumor resection

		15/5

		15/5

		16/4





Values are mean ± SD or number, TURP: transurethral resection of prostate.


No statistical differences between the groups.

Sensory block assessments are presented in Fig 1. The maximum number of blocked segments was 14 ( 1 in Group I, 15 ( 2 in Group II and 16 ( 2 in Group III. There was a statistically significant difference between Groups I and III and Groups II and III for the maximum number of blocked segments.


As expected, time to T12 regression was shorter for Group I (53 ( 13 min) than for Group II (69 ( 20 min) or Group III (94 ( 14 min). The difference was significant between the three groups. For two patients in Group I and one patient in Group II, intravenous fentanyl (50 (g) was used for pain at the end of surgery (bladder perforation in one case of Group I). No statistical difference was found between the three groups for the use of complimentary intravenous analgesia.


Fig. 1
 The mean of the upper limit of the sensory block in the three groups
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Motor block assessments are summarized in Fig. 2. A significant difference was found between the three groups. Bromage 3 block was not found in Group I compared to 4 patients in Group II and 15 patients in Group III. The duration of motor block was 51 ( 18 min in Group I, 86 ( 19 min in Group II and 138 ( 21 min in Group III. A significant difference was found between the three groups.


Fig. 2
Motor block score (Bromage; mean ± SD) in Groups I, II, III
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Quality of analgesia was good (VAS <30 mm) for 95% of the patients. Only three patients who needed intravenous fentanyl, rated spinal anesthesia as inadequate for them. Operating conditions were rated as good by 98% and satisfactory by 2% (one patient in Group II) of surgeons.


No significant difference was found between Groups I and II for SAP during the 90 min after intrathecal injection. A significant statistical difference was found between Group III and the other groups from 10 to 90 min after intrathecal injection and at 5 min between Groups III and I (Fig. 3).


Fig. 3
Evolution of systolic arterial pressure (SAP) in the three groups.
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* Significant difference between Group I and III. †: Significant difference between Group II and III.


HR was statistically different between the three groups only at 40 and 50 min, when patients from Group III had more elevated HR (Fig. 4). Bradycardia was detected for 2 patients in Group III compared to 1 patient in Group II and none in Group I. The difference between the 3 groups was not statistically significant.


Fig 4
Evolution of heart rate (HR) in Groups I, II, III
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* Significant difference between Group III and Groups I and II.


Ephedrine was used for 16 patients in Group III (9.8 ( 12.2 mg), 5 patients in Group II (3.7 ( 7.8 mg) and 2 patients in Group I (0.5 ( 1.5 mg). The difference was statistically significant between Group III and the other groups.


The quantity of IV fluid used during the spinal anesthesia was similar between Group I (934 ( 183 mL), Group II (921 ( 187mL) and Group III (1092 ( 442 mL).


Pruritus was the most common complication; 30% in Groups I, II and 25% in Group III. Nausea and vomiting were recorded in 4 patients from Group II and 2 patients from Group I and from Group III. No significant statistical difference was noted between the three groups for pruritus or nausea and vomiting.


Discussion


Our study suggests that intrathecal injection of the low dose (Group I) 5 mg of bupivacaine with 25 µg of fentanyl induced less profound short-acting motor block but provides the same adequate level of analgesia for endoscopic urologic surgery than the combination of bupivacaine 7.5 mg and fentanyl 25 µg (Group II) or bupivacaine 10 mg and fentanyl 25 µg (Group III).


The low dose of local anesthetics promted anesthesiologists to use combinations with other adjuvants. Opioids are the mostly used drugs in combination with local anesthetics to improve quality and duration of the block and to minimize complications of sympathetic block5.


Several studies have shown that the volume and concentration variations without modification of the total dose of local anesthetic solutions, did not modify the highest level of motor or sensory block6,7. In our present study, in order to exclude the volume factor that can influence the nerve block, we did not use the same volume for the three groups; 1.5 ml (Group I), 2 ml (Group II) and 2.5 ml (Group III).


The use of fentanyl would change the baricity of the solution. To avoid a possible modification in the baricity of the three solutions and the possibility of iso or hypobaricity of the combination used in the Group I, we calculated the density of the three solutions as recommended by Hare et al8. The final density of the solutions was 1.011 g/mL for Group I, 1.013 g/mL for Group II and 1.015 g/mL for Group III. All these solutions were hyperbaric at 37°C compared to cerebrospinal fluid (CSF: 1.0003 g/mL8,9.


Extension and duration of the block were classically dependent on the dose of the local anesthetic injected10. The number of segments blocked depended on the dose used6,8. In fact, there is no linear relation between the number of segments blocked and the dose of local anesthetic. Reducing by half the quantity of the drug injected does not reduce by half the number of segments blocked10,11. This hypothesis is confirmed by Burgess et al12 about continuous spinal anesthesia and the efficiency of 3.75 mg and 5 mg hyperbaric bupivacaine, in peripheral vascular surgery. Gentili13, using 8, 6 and 4 mg of hyperbaric bupivacaine for lower limb saphenous vein stripping, found that small doses (6-8 mg) provide adequate sensory block within about 1 hour of mean duration. The 4-mg dose failed to achieve surgical anesthesia in some cases (13%). In other studies4,14, the addition of fentanyl with the local anesthetic, intensifies and increases the duration of the sensory blockade without increasing the intensity of motor block or prolonging recovery to micturition or street fitness. The synergistic interaction between spinal opioids and local anesthetics is characterized by enhanced somatic analgesia without effect on the degree or level of the local anesthetic-induced sympathetic or motor blockade15,16. In our study, 25 µg of fentanyl was added to the three groups of patients to avoid the possibility of failure of the low doses of bupivacaine, if used alone.


The lumbar interspace chosen for injection of hyperbaric bupivacaine may influence the level of the block17. All patients in our study, had the anesthetic solution injected in the L3-L4 interspace with the same velocity and the orifice of the spinal needle turned cephalad.


The time to achieve the highest levels is longer with smaller doses of bupivacaine and is not modified by the use of fentanyl18. In our study, the absence of complete motor block in Group I was not a problem for the surgical procedure. However, incomplete motor block might be contraindicated in some urologic procedures in which movements (obturator nerve stimulation in the lateral wall of the bladder) may result in a bladder perforation. The patient in Group I who had a bladder perforation was not due to any movement or decreased analgesia. Possible reasons for the incomplete motor block in Group I and II could be the low dose of bupivacaine used of the lower bupivacaine activity on motor block. If the motor block was less intense, the recovery and mobilization of the patient could be faster. These findings were demonstrated by the studies of Vaghadia when comparing a small-dose hypobaric lidocaine-fentanyl spinal anesthesia and conventional-dose hyperbaric lidocaine19. The problem of the shortness of the sensory block with the low dose of bupivacaine is resolved by adding fentanyl. Kuusniemi showed that adding 25 µg of fentanyl to 10 mg of bupivacaine compared to 10 mg of bupivacaine only, will prolong the sensory block20. This observation is in accordance with earlier studies in which duration of the block is found to be dose-related when using either lidocaine21 or bupivacaine10.


The use of 10 mg of ropivacaine plus fentanyl 15 µg provided similar sensory anesthesia, but with shorter duration of motor block, compared with plain bupivacaine 10 mg plus fentanyl 15 µg22. The use of levobupivacaine did not attenuate the intensity of hemodynamic changes for the same level of sensory and motor block23,24. Weering in a randomized prospective study did not find any significant difference in the maximum degree of motor block or hemodynamic changes, when patients were remained in the sitting position for 2, 5, 10 or 20 minutes after subarachnoid injection of 15 mg of hyperbaric bupivacaine25.


Hypotension is common during subarachnoid block and episodes of severe hypotension can be detrimental to the patient, especially for endoscopic urological surgery in the elderly. During subarachnoid block, 69% of elderly patients required treatment for hypotension26. Hypotension is the most dangerous side effect and may induce many cardiovascular complications especially when coronary heart disease is present. Cardiovascular side effects requiring treatment occurred at any time during spinal anesthesia in a placebo-controlled study, regardless of the prophylactic regimen by fluid infusions or dihydroergotamine27. Hypotension at the end or immediately after surgery when the effect of spinal anesthesia is not ended, is in part due to post-surgery hemorrhage. The same studies demonstrate correlation between the highest level of sensory block and the depth of hypotension27. In our study, only 2 patients needed Ephedrine in Group I as compared to 5 patients in Group II and 16 patients in Group III.


Variability in lumbosacral cerebrospinal fluid volume is the most important factor identified that contributes to the variability in the spread of spinal sensory anesthesia28. Because cerebrospinal fluid volume cannot be readily predicted, uncertainty in the extent and duration of spinal anesthesia is inevitable after intrathecal injection of a single local anesthetic dose28. We believe that reducing the dose of bupivacaine to less than 5 mg + fentanyl 25 µg in a single shot spinal anesthesia, will not procure adequate surgical conditions.


No severe bradycardia occurred in our study, however it was a side effect (9-30%) described with the use of high doses of bupivacaine27,29.


Pruritus is the most frequent side effect observed with the use of intrathecal opioids. It may be generalized but is more likely to be localized to the face, neck, or upper thorax. The incidence varies widely, from 0 to 100%, and it is often elicited only after direct questioning. Severe pruritus is rare, occurring in only about 1% of patients30. In more recent studies, the global incidence of pruritus was 29.8%14 and 22.5%20, compared to 28% in our study. It was always well tolerated and none of the patients needed treatment.


Intrathecal opioids may provide benefits in increasing depth of spinal anesthesia, but carry a risk of respiratory depression. The use of 25 µg of fentanyl during spinal anesthesia in nonpremedicated elderly men did not alter the respiratory rate, end tidal tension of CO2, minute ventilation, respiratory timing, or the ventilatory response to CO231.


Nausea and vomiting are disagreeable side effects for the patient. Their incidences are 18% for nausea and 7% for vomiting in a prospective study including 1000 patients29. Risk factors are sympathetic block higher than T5, bradycardia less than 60 bpm before spinal anesthesia, hypotension and the use of procaine. In our study, nausea only, was found in 14% of patients with no difference between groups. At the end, no postural puncture headache was observed.


In conclusion, the use of a low dose of bupivacaine (5 mg) added to fentanyl (25 µg) resulted in short-acting sensory block, without motor block and a lower incidence of cardiovascular side effects, when compared to the combination of 10 mg bupivacaine and 25 µg fentanyl, that is compatible with endoscopic urological surgery.


Acknowledgments: The authors appreciate the review of Miss Sarra Lakhal in the preparation of this manuscript.
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