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ABSTRACT

Aim: We aimed to compare the clinical efficacy of levobupivacaine
alone and levobupivacaine/sufentanil combination in spinal anesthe-
sia for transurethral resection of the prostate (TURP) in elderly pa-
tients.

Method: Ninety patients were randomly assigned into two groups to
receive either levobupivacaine 10 mg (Group L) or levobupivacaine 7.5
mg combined with 2.5 pg sufentanil (Group LS) for spinal anesthesia.
The dermatome level and upper level of sensory blockade, time to de-
velop a sensory block to T10, duration of sensory and motor blockade,
Bromage score at the end of surgery, two- segment sensory regression
time, and side effects were recorded. The quality of anesthesia was
evaluated and rated after the surgery.

Result: There were no significant differences between groups in de-
mographic data or hemodynamic variables in terms of sensory block-
ade, onset time of sensory blockade to T10 dermatome, and two-seg-
ment regression. Bromage score at the end of surgery was significantly
higher in Group L (p<0.05). The number of patients with maximum
motor block was significantly higher in Group L (p<0.05). Complete
motor block resolution time was longer in Group L (p<0.05). There
were no significant differences in side effects between groups except
for pruritus (p<0.05). There were no significant differences between
groups in quality of anesthesia.

Conclusion: It was shown that 10 mg levobupivacaine and 7.5 mg le-
vobupivacaine combined with 2.5 ug sufentanil were considered to
be convenient for clinical use in TURP surgery with spinal anesthesia;
both treatments provided adequate anesthesia with hemodynamic
stability in elderly patients.

Key words: Levobupivacaine, sufentanil, spinal anesthesia, elders



Levobupivacaine with or without sufentanil intrathecally

Transiitretral Prostat Rezeksiyon Cerrahisinde Sufentanil ile Beraber veya Tek Olarak Diisiik Doz Levobupiv-
akainin Etkisi

Amac: Bu calismada TURP cerrahisi gecirecek yasli hastalarda levobupivakain ile levobupivakain ile sufentanil kombinasyonunun
klinik etkinliginin karsilastirilmasini amagladik.

Metod: 90 hasta rastgele 2 gruba ayrilarak spinal anestezi icin bir gruba 10 mg levobupivakain (Grup L), diger gruba 7.5 mg levobu-
pivakain ile 2.5 pg sufentanil (Grup LS) verildi. dermatom seviyesi, maksimum duyusal blok diizeyi, duyusal blogun T10'a ulasma
zamani, duyusal ve motor blok stiresi, cerrahi sonunda Bromage skoru, 2 segment gerileme zamani ve yan etkiler kaydedildi.
Bulgular: Gruplar arasinda demografik ve hemodinamik veriler ile duyusal blogun T10'a ulasma ve 2 segment gerileme zamani
acisindan anlamli fark bulunmadi. cerrahi sonunda Bromage skoru ve maksimum motor blok olusan hasta sayis1 Grup L'de yiiksekti
(p<0.05). Komple motor blok ¢6ziilme zamani grup L'de anlamli olarak uzundu (p<0.05). Yan etkiler acisindan gruplar arasinda
kasint1 disinda anlamli fark bulunmadi(p<0.05).anestezi kalitesi acisindan gruplar arasinda anlamli fark yoktu.

Sonug: Spinal anestezide 10 mg levobupivakain ve 7.5 mg levobupivakain ile 2.5 pg sufentanil kombinasyonunun uygun oldugu,

yasli hastalarda kullanimlarinin hemodinamik stabiliteyi bozmadan yeterli anestezi sagladigi gosterilmistir.
Anahtar kelimeler: Levobupivacaine, sufentanil, spinal anestezi, yaslilar

INTRODUCTION

Subarachnoid block is a widely used technique for trans-
urethral resection of the prostate (TURP) surgery in the
elderly, especially in those with respiratory and cardiac
problems. This procedure usually lasts less than one hour,
and early recovery and discharge are desirable (1,2).

Levobupivacaine, the pure S(-) enantiomer of racemic
bupivacaine, has been used routinely in clinical practice
because of its significantly decreased cardiovascular and
central nervous system toxicity (3,4). For TURP surgery,
a dose of 2.3 ml levobupivacaine with fentanyl has been
evaluated in a previous study (5); however, no compara-
tive data are as yet available on the use of low-dose le-
vobupivacaine with intrathecal (IT) sufentanil.

Lipophilic opioids added to local anesthetics (LA) can
adapt the spinal anesthetic to a specific type and dura-
tion of surgery. By using the synergistic analgesic effect
of an opioid, it is possible to create adequate spinal an-
esthesia for surgery with normally subtherapeutic doses
of LA. Therefore, IT administration of such a combination
improves anesthesia quality, prolongs sensory blockade
without prolonged motor block and also reduces LA re-
quirements (6).

The aim of the present study was to identify whether
low-dose spinal levobupivacaine alone or in combination
with IT sufentanil would provide adequate surgical condi-
tions, clinical efficacy, motor block, and hemodynamic
effects in elderly patients undergoing TURP surgery re-
quiring sensory block to at least the tenth thoracic der-
matome.
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MATERIALS AND METHODS

The study was approved by the institutional ethics
committee and performed at Selcuk University Meram
Medical Faculty, Anesthesiology Department. We ob-
tained written informed consent from 90 male patients
with American Society of Anesthesiologists (ASA) physi-
cal status Il-1ll aged 55-75 years who were scheduled
to undergo elective TURP surgery with spinal anesthe-
sia. Patients with a history of back surgery, infection at
injection sites, coagulopathy, hypersensitivity to local
anesthetics or opioids, mental disturbance, or neuro-
logical, cardiac or renal diseases were excluded from
the study.

The study was conducted in a prospective, randomized,
placebo-controlled, and double-blinded manner. One of
the investigators prepared the drug solution before an-
esthesia. The anesthetic administrator and the patients
were blinded to the type of drug solution and the pa-
tient’s group. The patients were randomly assigned into
two groups for spinal anesthesia according to a comput-
er-generated randomization table. After routine moni-
toring and infusion of 7 ml/kg 0.9% sodium chloride solu-
tion, patients were premedicated with intravenous (iv)
midazolam (0.02 mg/kg) and baseline noninvasive blood
pressure (NIBP), heart rate (HR) and peripheral oxygen
saturation (SpO2) were recorded. The iv infusion was
minimally maintained during the surgery to avoid the
overloading associated with the absorption of irrigating
fluid. The spinal anesthesia was then performed in sit-
ting position by using a 25- gauge Quincke needle at the
L3-4 intervertebral space with midline approach. Group
L received 10 mg levobupivacaine 0.5% (Chirocaine®)
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Table 1. Demographic data of patients.

Group L Group LS p value
(n:45) (n:45)
Age (yr) 66.1+6.4 65.1+6.9 0.78
Height (cm ) 170.4+5.5 170.4+4.9 0.92
Weight (kg ) 78.0£10.6 75.5£10.3 0.57
ASA I/ 26/19 24/21 0.43
Surgery time ( min ) 48.76+7.2 46.48+7.3 0.64

Values are mean + SD or number of patients (n). No statistically significant between-groups differences (p > 0.05).

while Group LS received 7.5 mg levobupivacaine 0.5%
combined with 2.5 pg sufentanil (Sufenta®), for a total
dose of 2 ml via IT injection. After free flow of cerebro-
spinal fluid was verified, anesthetic solution was given
over 15 s without barbotage or aspiration. Immediately
after the injection, patients were placed in the supine
position. During the operation, HR, NIBP and SpO2 were
recorded every 2 min for 10 min after the spinal anes-
thesia, every 5 min for 30 min thereafter and every 10
min until the end of the study.

The average of three mean arterial pressure (MAP) mea-
surements obtained at 5-min intervals before spinal
anesthesia performed was recorded as baseline MAP.
Hypotension was defined as a decrease in MAP of more
than 20% from baseline and was treated with incremen-
tal iv bolus of 5 mg ephedrine. A heart rate < 45 beats/
min was considered as bradycardia and treated with
0.5 mg atropine iv. Supplementary oxygen at 2 lt/min
was given via a nasal cannula during the procedure. The
sensory blockade was evaluated by pinprick method us-
ing a 22 G hypodermic needle, and the motor blockade
was assessed according to modified Bromage score (0 =
no paralysis, able to flex hips, knees/ankles, 1 = able
to move knees, unable to raise extended legs, 2 = able
to flex ankles, unable to flex knees, 3 = unable to flex
ankles, knees or hips). Anesthesia was considered ad-

equate for surgery if pain sensation as assessed by the
pinprick test was lost at the T10 level; patients were
then placed in the lithotomy position and the operation
was started. If the sensory block level had not reached
T10 dermatome by 20 min, the regimen was switched
to general anesthesia. Complete motor recovery was
assumed when the modified Bromage score was 0. The
dermatome level and upper level of sensory blockade
(Tmax) were tested by pinprick stimuli. The time to de-
velop a sensory block to T10, Tmax and the durations of
sensory and motor blockade and two-segment regres-
sion were recorded. After the surgery, patients were
taken to the recovery room where HR, NIBP and Sp0O2
were monitored. Side effects such as hypotension, bra-
dycardia, pruritus, headache, nausea, vomiting, shiver-
ing, and respiratory depression were recorded during
the operation and recovery. Nausea and vomiting were
treated with iv 10 mg metoclopramide, and 8 mg lor-
noxicam iv was given when patients complained of pain
in the postoperative period. Postoperatively, the quality
of anesthesia was rated as: excellent, no discomfort or
pain; good, mild pain or discomfort and no need for ad-
ditional analgesics; fair, pain that required analgesics;
or poor, severe pain that required analgesics. Patients
were discharged from the recovery room after the mo-
tor block was completely resolved.

Table 2. Characteristics of sensory level and motor block of spinal anesthesia.

Group L Group LS p value

Onset time of sensory block to T10, (min) 4.85+1.8 5.31£2.1 0.36
Highest level of sensory block (dermatome) T7 (T5-T8) T7 (T5-T9) 0.59
Time of highest level of sensory block (min) 12.23+5.1 13.82+8.0 0.22
Time for two segments regression (min) 49.47+21 52.40+19 0.58
Onset time to Bromage score of 1 (min) 4.01x1.3 4.76x1.6 0.6
Bromage score at the end of surgery 2.85+0.4 2.48+0.5 0.002
Time to complete block resolution (min) 186.59+21.2 119.74+44.8 0.001

Values are median (range) or number (n). p<0.05 compared with group LS.
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Table 3. Side effects and medications of the patients

Group L Group LS p value
Hypotension 0 0 1.0
Bradycardia 0 0 1.0
Pruritis 0 7 (15.6%) 0.021
Respiratory depression 0 0 1.0
Headache/dorsal pain 0/0 0 1.0
Nausea/vomiting 0/0 0/0 1.0
Supplemental analgesic 0 0 1.0
Ephedrine/atrophine 0/0 0/0 1.0

Values are number of patients (n) and percentage (%). p<0.05 compared with group L.

Statistical analyses were performed using SPSS software
(Statistical Package for the Social Sciences, version
13.0, SPSS Inc, Chicago, IL, USA). Presuming an a = 0.05
and B = 0.80, one would need to study 21 patients in
each group to detect a mean difference in MAP of 20
mmHg between two groups. Independent sample t-test
and Mann-Whitney U test were used for between-group
comparisons. For within-group comparisons of hemody-
namic data, analysis of variance for repeated measure-
ments was done, which was followed by Bonferroni test.
Categorical variables were analyzed using the c2 test.
A p value of less than 0.05 was considered statistically
significant.

RESULTS

All spinal blocks performed in both groups were suc-
cessful. Table 1 presents the demographic data of the
groups. Patient characteristics (age, weight, height, ASA
physical status and mean duration of surgery) were simi-

lar between groups. There were also no significant dif-
ferences between groups in hemodynamic data, includ-
ing systolic blood pressure (SBP) values, diastolic blood
pressure (DBP) values, MAP values (Figure 1) and HR
(Figure 2). Patient SpO2 values remained stable through-
out the study period. The highest median sensory block-
ade level achieved was T7 in both groups (range, T5-T8
in Group L; range, T5-T9 in Group LS) (Table 2). Times
to highest level of sensory blockade were 12.23+5.1
min in Group L and 13.82+8.0 min in Group LS. There
were no significant differences between the two groups
in terms of sensory blockade (p>0.05). Onset times of
sensory blockade to T10 dermatome were 4.85+1.8 min
in Group L and 5.31+2.1 min in Group LS, respectively
(p>0.05) (Table 2).

There was no significant difference in two-segment
regression time between the groups (49.47+21 min in
Group L, 52.40+19 min in Group LS; (p>0.05). Bromage
score at the end of surgery was significantly higher in
Group L than Group LS (p<0.05) (Table 2). The number
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Figure 1. Mean arterial pressure of patients. p > 0.05
between groups.
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Figure 2. Heart Rate of patients. p > 0.05 between
groups.
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of patients with maximum motor block with modified
Bromage score of 3 was significantly higher in Group L
than Group LS (p<0.05) (Table 2). Complete motor block
resolution times were 186.59+21.2 min in Group L and
119.74+44.8 min in Group LS, respectively, and the dif-
ference between the groups was significant (p<0.05)
(Table 2).

With respect to side effects and complications, no pa-
tient in either group suffered from hypotension, bra-
dycardia, headache, dorsal pain, or vomiting (p>0.05).
There were no significant differences in the incidence
of nausea and shivering between the groups (p>0.05)
(Table 3). Incidence of pruritus was significantly differ-
ent between groups. Seven patients in Group LS (15.6%)
complained of pruritus compared with none of the pa-
tients in Group L (p<0.05) (Table 3). In addition, no pa-
tients required supplemental analgesic medication or
ephedrine or atropine during the operation and postop-
erative period (p>0.05) (Table 3).

DISCUSSION

The results of this study indicate that IT administration
of 2.5 pg sufentanil combined with low-dose levobupiva-
caine provided adequate and effective spinal anesthesia
for TURP surgery. We thought that this protocol was well
suited for this type of surgery because it featured more
rapid recovery of full motor power and sensory func-
tion than levobupivacaine alone. This suggests a poten-
tial synergism between sufentanil and levobupivacaine.
Various compounds have been used for IT injection in
spinal anesthesia, and the traditionally employed drugs
are lidocaine and bupivacaine. However, both of these
drugs induce an intense motor blockade, whereas an
almost intact motor function of the lower extremities
is required in patients undergoing TURP, given that this
procedure usually lasts less than one hour and early re-
covery and discharge are desirable (7,8).

Lee et al. (5) used 2.6 ml 0.5% levobupivacaine alone
and 2.3 ml 0.5% levobupivacaine with 15 mg fentanyl for
TURP surgery. They found no difference between char-
acteristics of motor and sensorial block. Burke et al. (9)
showed that 3 ml 0.5% levobupivacaine achieved satis-
factory surgical anesthesia but with an unpredictable
spread of sensory blockade. The dosage of levobupiva-
caine used in our study was low and there was no un-
predictable spread of sensory blockade. Small doses of a
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long-acting LA have been used to provide a short-lasting
spinal block. Considering the finding of Carpenter et al.
(2) that peak height is the main variable for bradycardia
and hypotension during spinal anesthesia, the similar
intergroup haemodynamics in our study are consistent
with the fact that both of the groups showed a mean
peak block height of T7.

Spinal anesthesia is associated with a risk of severe
and prolonged hypotension due to the rapid-extension
sympathetic block. Hemodynamic consequences are of
greater importance in elderly patients with impaired
physiological compensatory mechanisms. A spinal block
given to a high-risk patient must provide anesthesia of
high quality and with adequate duration to avoid the
negative effects of any additional anesthesia. A de-
creased dose of LA reduces the severity and incidence
of hypotension after spinal block (6,10). To prevent such
failures, an opioid can be used. In this present study,
a reduced dose of levobupivacaine combined with suf-
entanil given as a single shot induced a reliable block
with adequate duration and a high quality throughout
this surgical procedure. A study of 25 patients showed
that combination of 7.5 mg heavy bupivacaine and 5 pg
sufentanil provides adequate block for elderly patients
undergoing repair of hip fracture (11). In our study, pa-
tients in the levobupivacaine group experienced a more
profound and long-lasting motor block; however, in the
levobupivacaine and sufentanil combination group, the
degree of block was adequate for TURP surgery and the
surgeon’s satisfaction. The shorter recovery from mo-
tor block can be explained by the low dose of levobupi-
vacaine and the great variability in cerebrospinal fluid
volume in patients (12-14) and the advantages of a brief
postoperative pain relief after IT administration of suf-
entanil due to its rapid clearance from the cerebrospi-
nal fluid (13). In our study, we showed that 7.5 mg le-
vobupivacaine with 2.5 pg sufentanil provides sufficient
motor and sensorial blockade for TURP surgery.

It was shown that increasing the dose of sufentanil up
to 5 pg significantly increases the incidence of pruritus
without any advantage in terms of postoperative anal-
gesia. In addition to pruritus, opioids delivered by the
spinal route may produce nausea/vomiting, urinary re-
tention, and respiratory depression mainly due to opioid
action at the mu and kappa receptors (15). Consistent
with data from the literature (15,16), the pruritus was
dose-dependent. It was also the most frequently ob-
served side effect, occurring in 80% of the group receiv-
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ing the 7.5 pg dose of sufentanil. In our study, pruritus
was higher in Group LS, as it was estimated, after IT
sufentanil. The patients complained about the pruritus
during recovery from the anesthesia, and reported mild
pruritus, with none requiring treatment with naloxone.
In addition, none of patients required supplemental an-
algesia during surgery or the postoperative period.

Respiratory depression after IT sufentanil is a well-
known effect (17,18) and may develop within 30 min
of spinal injection. None of our patients developed low
oxygen saturation or respiratory depression. Should the
latter occur after IT injection of sufentanil, the short-
term onset might be an advantage compared to the
often very late respiratory problems induced by mor-
phine, since the patient is still in the operating room
under anesthesiological observation. In this study, none
of the patients had respiratory problems because of the
lower dosage of the drugs.

In our study, we chose a dose of 2.5 pg sufentanil for
two reasons: first, the incidence of adverse effects in-
duced by IT sufentanil is dose-dependent and second, it
is important for us to use the lowest effective sufentanil
dose for TURP surgery in elderly patients. It was con-
cluded that the 50% effective dose for IT sufentanil was
2.5 pg or less (19). The present study demonstrated that
levobupivacaine with co-administered sufentanil 2.5 pg
significantly decreased the dose of LA compared with
levobupivacaine alone. This means that addition of 2.5
Mg sufentanil enhances the potency of spinal anesthesia
and produces a significant local anesthetic sparing ef-
fect primarily via a spinal site action.

In conclusion, according to the characteristics of senso-
ry and motor blockade and hemodynamic effects, 10 mg
levobupivacaine 0.5% and 7.5 mg levobupivacaine 0.5%
with the addition of 2.5 pg sufentanil were considered
to be convenient for clinical use in TURP surgery with
spinal anesthesia and may provide adequate anesthesia
with only minimal side effects in elderly patients.

Acknowledgements

We have no personal or financial relationships that have any potential to inappro-
priately influence (bias) our actions or the manuscript, and no financial or other po-
tential conflicts of interest exist (including involvement with any organization with
a direct financial, intellectual, or other interest in the subject of the manuscript)
regarding the manuscript. There are no grants and sources of financial support

related to the topic or topics of the manuscript.

139

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Critchley LAH. Hypotension, subarachnoid block and the
elderly patient. Anesthesia 1996;51:1139-43.

Carpenter RL, Caplan RA, Brown DL, Stephenson C, Wu R.
Incidence and risk factors for side effects of spinal anes-
thesia. Anesthesiology 1992;76:906-16.

Glaser C, Marhofer P, Zimpfer G, et al. Levobupivacaine
versus racemic bupivacaine for spinal anesthesia. Anesth
Analg 2002;94:194-8.

Bardsley H, Gristwood R, Baker H, Watson N, Nimmo W.
A comparison of the cardiovascular effects of levobupi-
vacaine and rac-bupivacaine following intravenous ad-
ministration to healthy volunteers. Br J Clin Pharmacol
1998;46:245-9.

Lee YY, Muchhal K, Chan CK, Cheung AS. Levobupivacaine
and fentanyl for spinal anesthesia: a randomized trial.
Eur J Anaesthesiol 2005;22:899-903.

Ben-David B, Solomon E, Levin H, Admoni H, Goldzik Z.
Intrathecal fentanyl with small-dose dilute bupivacaine:
better anesthesia without prolonging recovery. Anesth
Analg 1997;85:560-5.

Marandola M, Antonucci A, Tellan G, et al. Subarachnoid
sufentanil as sole agent vs standard spinal bupivacaine
in transurethral resection of bladder. Minerva Anestesiol
2005;71:83-91.

Kuusniemi KS, Pihlajamaki KK, Pitkanen MT, Helenius
HY, Kirvela OA. The use of bupivacaine and fentanyl
for spinal anesthesia for urologic surgery. Anesth Analg
2000;91:1452-6.

Burke D, Kennedy S, Bannister J. Spinal anesthesia with
0.5% S(-)-bupivacaine for elective lower limb surgery. Reg
Anesth Pain Med 1999;24:519-23.

Favarel-Garrigues JF, Sztark F, Petitjean ME, Thicoipe M,
Lassie P, Dabadie P. Hemodynamic effects of spinal anes-
thesia in elderly: single dose versus titration through a
catheter. Anesth Analg 1996;82:312-6.

Olofsson C, Nygdrds EB, Bjersten AB, Hessling A. Low-dose
bupivacaine with sufentanil prevents hypotension after
spinal anesthesia for hip repair in elderly patients. Acta
Anaesthesiol Scand 2004;48:1240-4.

Karaman S, Kocabas S, Uyar M, Hayzaran S, Firat V. The
effects of sufentanil or morphine added to hyperbaric bu-
pivacaine in spinal anesthesia for Caesarean section. Eur
J Anaesth 2005;23:285-91.

Hansdottir V, Hedner T, Woestenborghs R, Nordberg G.
The CSF and plasma pharmacokinetics of sufentanil after
intrathecal administration. Anesthesiology 1991;74:264-9.

Gupta A, Axelsson K, Thorn SE, et al. Low dose bupiva-
caine plus fentanyl for spinal anesthesia during ambu-
latory inguinal herniorrhaphy: a comparison between
6 mg and 7.5 mg bupivacaine. Acta Anaesthesiol Scand
2003;47:13-9.

Braga AF, Braga FS, Poterio GM, Pereira RI, Reis E,
Cremonesi E. Sufentanil added to hyperbaric bupiva-
caine for subarachnoid block in Caesarean section. Eur J
Anaesth 2003;20:631-5.

Eur J Gen Med 2011;8(2):134-40



Borazan et al.

16. Dahlgren G, Hultstrand C, Jakobsson J, Norman M,
Eriksson EW, Martin H. Intrathecal sufentanil, fentanyl
or placebo added to bupivacaine for cesarean section.
Anesth Analg 1997;85:1288-93.

17. Ferouz F, Norris MC, Leighton BL. Risk of respira-
tory arrest after intrathecal sufentanil. Anesth Analg
1997,;5:1088-90.

Eur J Gen Med 2011;8(2):134-40

18.

19.

Katsiris S, Williams S, Leighton BL, Halpern S. Respiratory
arrest following intrathecal injection of sufentanil and
bupivacaine in a parturient. Can J Anaesth 1998;45:880-3.

Callicot R, Jones R, Herman N. Determination of a
dose response curve for intrathecal sufentanil in labor.
Anesthesiology 1994;81:A1148.

140



