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Purpose: This study examined the sparing effect of sufentanil on the median ef-
fective concentration (ECso) of epidural ropivacaine in elderly patients undergoing
elective transurethral resection of prostate (TURP). Materials and Methods: This
was a prospective randomized double-blind dose-response study. Fifty eight elder-
ly patients with American Society of Anesthesiologists physical status I-II who
were scheduled for TURP surgery under epidural anesthesia were randomly allo-
cated to a group receiving 15 mL of ropivacaine (group R) or a group receiving
ropivacaine plus 5 pg of sufentanil (group RS). The concentration of ropivacaine
was determined by a Dixon’s up-and-down sequential allocation. The first partici-
pant received 0.3% of ropivacaine in both groups and subsequent concentrations
were determined by the response of the previous patient in the same group. The
ECso of epidural ropivacaine was analyzed using the Dixon and Massey method.
Results: The ECso of ropivacaine during TURP surgery was 0.186% (95% confi-
dence interval, 0.173-0.200%) in group R, and 0.136% (95% confidence interval,
0.127-0.144%) in group RS (p<0.01). No differences in Bromage scale of motor
block examination and the onset time of sensory block were observed. Conclu-
sion: Administration of 5 pg of epidural sufentanil caused a 37% reduction in the
ECso of epidural ropivacaine in elderly patients who underwent TURP surgery.
Thus, sufentanil addition during surgery of TURP can decrease the dose of ropiva-
caine anesthesia required.

Key Words: Ropivacaine, sufentanil, elderly patients

INTRODUCTION

Lumbar epidural anesthesia is the most widely used anesthetic regimen in elderly
patients during transurethral urological surgery. However, the use of epidural nerve
blockade could result in shorter onset and longer duration of anesthesia as well as
more intense motor blockade in elder patients.? Ropivacaine is a long-acting am-
ide local anesthetic agent that exerts effects via reversible inhibition of sodium ion
influx in nerve fibres with reduced lipophilicity, which is also associated with de-
creased potential for central nervous system toxicity and cardiotoxicity.? Further-
more, recent clinical data have shown that ropivacaine is a proper alternate local
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anesthetic for spinal anesthesia in elderly patients with co-
existing systemic disease for transurethral resection of pros-
tate (TURP) operations.* However, our previous study dem-
onstrated that the ECso of ropivacaine required to establish
motor block decreases significantly with advancing age.’
Also, ropivacaine can still cause obvious cardiotoxicity when
used in high concentrations. Therefore, co-administration of
other pain relievers with local anesthetics has been tested in
the clinic to reduce the concentration of ropivacaine used.

Previous studies have demonstrated that the addition of
an opioid allows a lower concentration of local anesthetics
to be used, which is beneficial during labour analgesia.®*
Intrathecal addition of a lipophilic opioid to local anesthet-
ics markedly improves the quality of anesthesia, prolongs
the duration of analgesia, reduces the dose requirement of
local anesthetics, and shortens the onset time of block.’'?
Sufentanil is a more lipophilic opioid with higher affinity
for opioid receptors, has lower cephalad spread, and exhib-
its much higher analgesic potency compared to fentanyl or
morphine.'*!¢ However, sufentanil together with local anes-
thetics is well accepted for the use in spinal anesthesia for ce-
sarean delivery.'"1*1718 Several previous studies have shown
that addition of sufentail to ropivacaine, bupivacaine, or le-
vobupivacaine for labor anesthesia or analgesia reduced
minimum local analgesic concentrations (MLAC) of epi-
dural local anesthetics and minimized motor block.®319-2
However, no study has been carried out to determine the
sparing effect of sufentanil on the ECso of epidural ropiva-
caine for elderly patients.

This study investigated the local-anesthetic-sparing effi-
cacy of sufentanil on the epidural anesthesia of ropivacaine
for elderly patients during TURP.

MATERIALS AND METHODS

Subject selection

Sixty-six American Society of Anesthesiologists physical
status I-II patients scheduled for transurethral prostate and
bladder procedures were enrolled in this study from May
2010 to Jun 2012. All patients were between 65 and 85 years
of age with body mass index less than 25. The protocol (ref-
erence number 201006) was approved by the Ethics Com-
mittee of the First Affiliated Hospital, College of Medicine,
Zhejiang University (Hangzhou, China). Signed informed
consent was acquired from each participant. The exclusion
criteria were: 1) patient is hypersensitive to amide local an-

esthetics or sufentanil, 2) patient exhibits contraindication
to epidural anesthesia, and 3) patient received opioids or
sedatives during the previous 12 hours.

Sample size determination

Sample size was estimated based on an averaged SD of
0.025%. Power was given at 0.80 to detect a 10% difference
of 1 SD (0.025%) at p<0.05. Therefore, a minimum of 12
subjects would be needed for each of the two groups. To es-
timate the ECso, the sample size was doubled and 33 sub-
jects were recruited for each group.

Study design
This was a prospective, randomized, double-blinded study.

Anesthesia procedures

Participants were randomly allocated to one of two groups
by a random allocation table to receive 15 mL of ropiva-
caine (group R) (Naropin®; AstraZeneca, Sodertalje, Swe-
den) alone or ropivacaine with 5 pg of sufentanil (group
RS) before insertion of the epidural catheter. The anesthesi-
ologist performing the procedure and subsequent assess-
ment was blinded to the concentration of anesthetics. All
patients were not premedicated before anesthesia. After IV
prehydration with 500 mL of lactated Ringer’s solution, pa-
tients were placed in the flexed lateral position. The epidur-
al space at the L2-3 or L34 level was identified with the
loss of resistance to air injection. Every puncture was per-
formed with a 16-gauge Tuohy epidural needle. A multiori-
fice epidural catheter was advanced 3 cm into the epidural
space in the cephalad direction. The test dose was omitted
due to the study design. After negative aspiration for cerebro-
spinal fluid or blood, 15 mL of ropivacaine (without epineph-
rine) was injected within 2 min through the catheter. The pa-
tient was then placed in the horizontal supine position.

The first patient in each group received 0.3% weight/vol-
ume (w/v) of ropivacaine based on our previous study.’
Thereafter, the concentration of ropivacaine for each subse-
quent patient was determined by the response of the previ-
ous patient in the same group using an up-down sequential
allocation technique. The testing increment or decrement of
ropivacaine was set to 0.025% (w/v) in both groups. The
study solution was freshly prepared using 0.9% saline. In
the group RS, 1 mL of sufentanil (5 pg/mL) was used in-
stead of equivalent saline volume to achieve the desired
ropivacaine concentration in the same final 15 mL volume.
Effective or ineffective responses were determined for each
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concentration, respectively.

Sensory changes were recorded bilaterally along the ante-
rior axillary line by pinprick using a short beveled 25-gauge
needle. Sensory level was assessed by the Hollmen scale:*
(O=ability to appreciate a pin prick as sharp; 1=ability to ap-
preciate a pin prick as less sharp; 2=inability to appreciate a
pin prick as sharp (analgesia); 3=inability to appreciate a
pin touching (anesthesia). Onset time was defined as the
period from full injection of the dose to the patient showing
a Hollmen scale grade 2 at T, bilaterally. The level of sen-
sory anesthesia was assessed by an independent observer,
who was blinded to the allocations.

Motor block in the lower limbs was assessed bilaterally
by the same anesthetist 30 minutes after epidural injection
with a Bromage scale*” (4=no motor block: complete flex-
ion of knee and foot; 3=partial motor block: reduced flexion
of knee, complete flexion of foot; 2=almost complete motor
block: no flexion of knee, flexion of foot; and 1=complete
motor block: no flexion of knee, no flexion of foot).

Outcomes

Effective: there was no pain and discomfort of the penis
when pulling 30 minutes after epidural injection without the
need for an epidural rescue bolus. This result elicited a dec-
rement of 0.025% (w/v) ropivacaine for the next patient in
the same group.

Ineffective: there was pain or discomfort of the penis
when pulling 30 minutes after epidural injection, but the
patient responded to a rescue bolus of 10 mL of 2% lido-
caine. An increment of 0.025% (w/v) ropivacaine was used
for the next patient in the same group.

Rejected: there was pain or discomfort of the penis when
pulling 30 minutes after epidural injection, and the patient
failed to respond to a rescue bolus. This outcome caused
this patient to be excluded from subsequent analysis, and
the same concentration of anesthetics was used for the next

patient in the same group.

Cardiovascular measurements

The parameters of pulse-oximetry, electrocardiogram, and
non-invasive blood pressure measurements were recorded
before epidural injection and at 5-min intervals during the
study, and then every 5 min throughout surgery. Hypoten-
sion was defined as a decrease in systolic blood pressure by
more than 30% of the pre-anesthetic value or a systolic
blood pressure <90 mm Hg. Hypotension was treated by
intravenous injection of 6 mg of ephedrine and crystalloid
fluid. Bradycardia (<55 bpm) was treated by intravenous
injection of 0.5 mg of atropine.

Statistical analysis

Statistical analysis was performed using SPSS 11.5 software
(SPSS Inc., Chicago, IL, USA). Student’s t-test was used for
the normally distributed data, and the Mann-Whitney U test
was used for non-normally distributed data. A p<0.05 (two
sided) was considered statistically significant. The ECso and
its 95% confidence interval of the up-down sequences were
analyzed using the formula of Dixon and Massey.?*

RESULTS

A total of 66 subjects were recruited and 8 patients (4 in
each group) were excluded from this study because of vas-
cular puncture during block performance, unilateral block,
and no anesthetic effect. Fifty-eight patients were included
in the data analysis. No significant differences in pre-test
variables such as demographic and surgical data were ob-
served between the two groups (Table 1). No incidence of
pruritus, nausea or vomiting was observed in the two groups.
No significant differences in sensory block, the onset time
to To, and time to highest level of block were observed be-

Table 1. Demographic Data of Patients and Characteristics of Epidural Anesthesia Administration

Group R (n=29)

Group RS (n=29)

Age (yrs) 73 (71-77) 71 (69-75)
Weight (kg) 66 (60-70) 63 (60-70)
Height (cm) 169 (167-170) 168 (164-170)
Operating time (min) 55 (37-74) 63 (35-75)
Sensory block (to pinprick)

Onset time to Tio (min) 8 (7-9) 8 (7-9)

Highest level of block Te (Te—Tho) Tes (Te—Tho)
Time to highest level of block (min) 11 (7-15) 15 (8-20)

Data were presented as median (25th—75th percentile).
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tween two groups.

Figs. 1 and 2 show the sequences of effective and ineffec-
tive anesthesia for patients in group R and RS. The ECso of
ropivacaine without sufentanil for anesthesia during TURP
surgery in elderly patients was 0.186% (95% confidence in-
terval, 0.173-0.200%), while the ECso of ropivacaine with
sufentanil was 0.136% (95% confidence interval, 0.127—
0.144%). A significant difference in ECso was observed be-
tween the two groups (p<0.01).

Hemodynamic data are shown in Fig. 3. No significant
differences in hypotension, bradycardia, and respiratory de-
pression were observed between the two groups. The motor
block was determined by the modified Bromage score, and
no patient in the two groups developed motor block.

DISCUSSION

Previous studies have demonstrated that addition of intra-
thecal sufentanil to ropivacaine reduced local ropivacaine
concentrations or EDso during labor or caesarean deliv-
ery.*"> However, there has been no study on the effect of
sufentanil on the ECso of epidural ropivacaine in elderly pa-
tients undergoing TURP. This study demonstrated that the
ECso of epidural ropivacaine coadministered with 5 ug of
sufentanil was 0.136% in elderly patients during TURP sur-
gery, which was significantly lower than the ECso of ropiva-
caine without sufentanil (0.186%). To our best knowledge,
this is the first study to provide evidence that 5 pg of sufent-
anil can significantly reduce the amount of epidural ropiva-
caine required for elderly patients undergoing TURP.

TURP is most often performed on elderly patients who
have hypertension, other cardiovascular problems, problems
in breathing, and problems in kidney functions. The mortali-
ty rate was 0.2% in the patients who underwent TURP, and
increased morbidity was found in elderly patients.?® Local
anesthesia is highly preferable in elderly patients undergoing
TURP due to the observation that general anesthesia causes
more hemodynamic differences.”** However, epidural local
anesthetics can still produce high sensory and sympathetic
block in elderly patients.!? Although reducing the dose of
local anesthetic can decrease the hemodynamic side effects
during cesarean delivery,’! a stable anesthesia regimen
would be more beneficial for these patients. The addition of
opioids to local anesthetics has been demonstrated to be an
alternative method to establish sufficient sensory and motor
block, while reducing hemodynamic side effects in elderly
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patients and patients with cardiovascular disease.*? In this
study, the addition of sufentanil to ropivacaine provided suf-
ficient anesthesia, but decreased the ECso of epidural ropi-
vacaine in elderly patients during TURP surgery.

The addition of opioids to local anesthetics has become a
well-accepted practice in the management of spinal anes-
thesia for caesarean delivery. Sufentanil is a lipophilic opi-
oid. Epidural sufentanil injected can penetrate the lipid filled
subarachnoid and epidural space and enhances the local an-
esthetic effect by blocking the pain impulses. Co-adminis-
tration of sufentanil with epidural ropivacaine exhibits rap-
id onset, long duration of analgesia, and motor block in a
short time.** Previous studies have shown that the local an-
esthetic sparing ability of sufentanil can be established us-
ing epidural infusions of local anesthetic with varying dos-
es of sufentanil ranging from 2.5 to 20 pg. However, the
effect of sufentanil on the ECso of epidural ropivacaine in
elderly patients undergoing TURP has not been reported. In
this study, 5 pg of sufentanil was selected based on previ-
ous studies in caesarean delivery.'*?2 However, a significant
limitation of the current study is that only one dose of sufen-
tanil was investigated, and this may not be the most effec-
tive dose. Therefore, studies on the effect of different doses
of epidural sufentanil on ECso of epidural ropivacaine for
the transurethral procedure are needed to provide more ac-
curate choices for clinicians.

In this study, the ECso for ropivacaine is significantly low-
er than that of another study group.” It is always difficult to
compare ECso values from different centers because the pa-
tient characteristics, anesthetic practice, and surgical practice
may vary. Also, differences in MLAC methodology and
clinical endpoints may contribute to the observed variations.
Our previous study revealed that the ECso of ropivacaine for
motor blockade in elderly patients who underwent transure-
thral procedure was 0.383%.% The ECso was higher in our
previous study than in this study (0.186%). This difference
may be due to the fact that the protocol in the present study
focused on exploring the ECso of anesthesia, which might
have less anesthetic requirements.

In this study, the dose of ropivacaine was adjusted ac-
cording to up-down sequential allocation. The main advan-
tage of this study design is the accuracy in determining the
ECs0. However, the starting ropivacaine concentration was
0.3% based on our previous study.’ This ropivacaine con-
centration is significantly different from the actual observed
value of ECso. It would be ideal to start at a concentration
close to the actual value of ECso, such as 0.2% to improve

the validity of the results. This is because ropivacaine be-
gins to be effective at 0.125% in patients who were admin-
istered ropivacaine and sufentanil and 0.175% in patients
who were administered ropivacaine only.

In conclusion, the addition of 5 pg of sufentanil signifi-
cantly decreased the ECso of epidural ropivacaine for trans-
urethral surgery without motor block on the lower limbs.
More studies are needed to further investigate the ideal
dose of sufentanil that should be coadministered epidurally
with ropivacaine in elderly patients.
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