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Background: Intrathecal opioid has been known to enhance the quality and prolong the duration of spinal anesthesia, as
well as to reduce postoperative pain. The purpose of this study was to evaluate postoperative analgesic characteristics of
intrathecal fentanyl for the first 48 hours after anorectal surgery under saddle anesthesia.

Methods: Eighty patients were recruited in our study. Forty patients were randomly allocated to group B that received
0.5% bupivacaine 5 mg with 0.3 ml normal saline. The other 40 patients were assigned to group BF which was given
0.5% bupivacaine 5 mg with fentanyl 15 pg. The primary outcome variable was a numeric rating scale (NRS) at six hours
postoperatively. Secondary outcomes included changes in the NRS score between one and 48 hours postoperatively, con-
sumption of rescue analgesics, and the frequency of rebound pain.

Results: Group BF exhibited a lower mean NRS score at postoperative six hours compared to group B (P < 0.001). How-
ever, the mean NRS score was not different after postoperative six hours between the two groups. The median consump-
tion of rescue analgesics in group BF was less than that of group B (P = 0.028) and the frequency of rebound pain de-
creased in group BF when compared to group B (P = 0.021). The levels of sensory block were S1 dermatome and motor
block scores were 0 for both groups. There was no significant difference in adverse effects between the groups.
Conclusions: Intrathecal fentanyl 15 pg for anorectal surgery under saddle anesthesia led to an improved pain score for
the first six hours after surgery and decreased postoperative analgesic use. Rebound pain diminished with intrathecal

fentanyl and adverse effects did not increase.
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Introduction

Pain management of surgery not only relieves patients’ pain,
but also plays an important role in preventing complications af-
ter an operation. Postoperative pain is said to be most severe in
anorectal surgery [1] and thus, the choice of anesthetic methods
in this procedure is crucial to reduce aches as well as postopera-
tive complications.

Anesthetic methods of anorectal surgery such as hemor-
rhoidectomy, fistulotomy, incision and drainage of perianal
abscess vary, for example in the use of local infiltration, spinal
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anesthesia, caudal anesthesia, or general anesthesia [2-5].
Among them, spinal anesthesia is commonly used for anorectal
surgery which does not need a sophisticated machine and which
has been performed for years before anesthetic equipment such
as mechanical ventilators and monitoring devices was produced.
The development of new local anesthetic agents, the use of
opioids, and an interest in acute and chronic pain management
have universalized spinal anesthesia.

Immediate pain is very severe in anorectal surgery and dif-
ficult to control with intravenous analgesics alone. Moreover,
due to the short hospitalization period, there is a limit in the ap-
plication of patient-controlled analgesia that permits patients to
treat pain by directly activating doses of intravenous narcotics.
Intrathecal fentanyl has been used relatively frequently in Cesar-
ean sections, lower extremity surgery, urology, and ambulatory
day surgery since it is well known that this opioid’s onset time
is quite speedy, sensory and motor blocks are definitive, and
the use of local anesthetics can be reduced [6-9]. However, the
application of fentanyl in anorectal surgery is rare: Neither the
incidence and quality of pain nor pain control have been studied
yet.

Therefore, this study was designed to explore whether post-
operative pain in anorectal surgery and rescue analgesics’ con-
sumption can be reduced by including intrathecal fentanyl for
the first 48 hours after surgery under saddle anesthesia. We also
investigated its association with the results of saddle anesthesia
and adverse effects.

Materials and Methods
Study population

This study was approved by the Institutional Review Board of
our institution (IRB Number 2016-05-003). It followed ethical
considerations in the Declaration of Helsinki. Written informed
consent was obtained from all patients before surgery. Between
May 2016 and January 2017, 86 patients scheduled for anorectal
surgery between 8 a.m. and 10 a.m. at our institution were en-
rolled in this study. Subjects with the followings were excluded
from the study, such as contraindications to regional anesthesia,
an age of less than 19 years, or the American Society of Anesthe-
siologists (ASA) class III or higher.

Randomization

Patients were randomly assigned to one of two groups by a
computer-generated random number table. Group B received
0.5% bupivacaine 5 mg with normal saline 0.3 ml and group BF
0.5% bupivacaine 5 mg with fentanyl 15 ug (0.3 ml). The total
volume of 1.3 ml was equal for both groups.
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Double-blind randomization was performed by computer-
generated allocation (www.psychicscience.org/random.aspx). A
selected nurse who was not participated in anesthetic induction
opened the group assignment envelope and prepared a syringe.
An anesthesiologist performed spinal anesthesia and collected
the data.

Anesthetic management

None of the patients received premedication. The intrave-
nous lines were inserted at the wards. When the subjects arrived
at the operating room, lactated Ringer’s solution 5 ml/kg was
infused for pre-hydration in the supine position. Electrocardiog-
raphy, non-invasive blood pressure monitoring, and pulse oxim-
etry were employed for monitoring and the vital signs recorded
every 5 minutes.

Patients sat at the operating bed and the skin was prepared
with a povidone-iodine solution. Spinal anesthesia was per-
formed at either the L3-L4 or L4-L5 interspace through a mid-
line approach using a 25-gauge Quincke needle (Tae-Chang
Industrial Co., Ltd., Korea). After verification that the cerebro-
spinal fluid was freely flowing from the hub, the hole of the spi-
nal needle was pointed downwards, and then agents injected for
about 10 seconds following gentle aspiration. After the injection,
the patients sat for 10 minutes and then moved to a Jack-knife
position.

Postoperatively, all of the patients were ordered to stay in bed
for six hours.

Patients received codeine 10 mg/ibuprofen 200 mg/acet-
aminophen 250 mg orally three times a day beginning with the
next day after surgery. An intravenous rescue analgesic was pro-
hibited until six postoperative hours. Tramadol 50 mg was given
if the NRS score was more than 4 after six postoperative hours.

Data collection

An anesthesiologist recorded the anesthetic data and vital
signs. Levels of sensory and motor blocks were checked im-
mediately before the Jack-knife position. The sensory level was
examined by cold perception using alcohol-soaked gauze and
the motor block level by a modified Bromage scale (0, no motor
block; 1, can flex knee, move foot, but cannot raise leg; 2, can
move foot only; 3, cannot move foot or knee). Adverse effects
due to spinal anesthesia such as hypotension, bradycardia, nau-
sea, vomiting, and pruritus were recorded during surgery, at the
post-anesthesia care unit, and in the general wards.

Hypotension was defined as a decrease in systolic pressure
by 20% from the blood pressure before the spinal anesthesia and
lower than 100 mmHg. Ephedrine 5 mg was injected in case of
hypotension. Bradycardia was defined as a heart rate of less than

Online access in http://ekja.org



KOREAN J ANESTHESIOL

50 beats/min and treated with glycopyrrolate 0.2 mg.

Outcome evaluation

The numeric rating scale (NRS) pain score, urinary reten-
tion, and adverse effects were checked postoperatively after 2,
4,6, 8, 10, 18, 24, 36, and 48 hours. The NRS pain score ranged
from 0 (no pain) to 10 (the most severe pain that the patient
had ever experienced) and the primary outcome variable was
the NRS score at six hours postoperatively. Secondary outcome
variables included NRS changes between one and 48 hours post-
operatively, rescue analgesic consumption, and the frequency of
rebound pain. The total consumption of rescue analgesics was
counted from six to 48 hours postoperatively. An NRS eleva-
tion after reaching the maximal NRS score between one and 48
hours post-surgically during a decrease in pain was defined as
rebound pain.

Statistical analysis

In a preliminary study, the difference of the mean NRS score
at six hours postoperatively between intrathecal fentanyl 15 pg
group and no intrathecal fentanyl group was 1.6. The sample
size of 39 patients in each group was calculated to obtain 90%
statistical power and an a error of 0.05. The final sample size

Enrollment

| Assessed for eligibility (n = 86)

Shimetal.

consisted of 86 patients to allow for a 10% attrition rate.

All results were expressed as the mean =+ standard deviations,
median (range), or number (percentage). Adverse effects were
described by the number of patients. Demographic data were
analyzed with student’s ¢ test (age, weight, and height) and Chi-
square test (gender and ASA). Fisher’s exact test was used to
examine contingency tables such as for operation types and
adverse effects of saddle anesthesia. The saddle anesthesia data
were examined by student’s ¢ test. Repeated-measures ANOVAs
and Bonferroni’s test were calculated for the NRS pain score
with an adjusted P value < 0.005 considered to be significant.
Pain medications and rescue analgesics were examined with the
Mann-Whitney U test. A univariate logistic regression was con-
ducted for predictors of rebound pain. Statistical analyses were
performed using SPSS Statistics version 23 (IBM Corp., USA). P
values < 0.05 were considered to be statistically significant.

Results

Patient enrollment and study population (Fig. 1 and
Table 1)

Eighty six patients were enrolled in our study. Three patients
were excluded because one of them rejected saddle anesthesia
due to fear and anxiety and two refused to participate. In the

Excluded (n = 3)
» Meeting exclusion criteria (n = 1)
* Declined to participate (n = 2)

| Randomized (n = 83) |

l Allocation

!

Allocated to SA without fentanyl (n = 42)

» Received allocated intervention (n = 40)

+ Did not receive allocated intervention
(incomplete block) (n = 2)

Allocated to SA with fentanyl (n = 41)

« Received allocated intervention (n = 40)

« Did not receive allocated intervention
(incomplete block) (n = 1)

v Follow-up

A4

Lost to follow-up (n = 0)

Lost to follow-up (n = 0)

Analysis

Analyzed group B (n = 40)
» Excluded from analysis (n = 0)

Analyzed group BF (n = 40)
« Excluded from analysis (n = 0)

Fig. 1. CONSORT flow diagram. SA:
saddle anesthesia.
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Table 1. Patients’ Characteristics
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Table 2. Results of Saddle Anesthesia

Factors E}nrozui) OI); (z;o:i?)[: P value Factors ?nrozugof)} Cz:lozi(f)})F P value

Age (yr) 46.3 £ 14.0 48.7 £12.7 0.430 Level of sensory block S1 S1 NS
Weight (kg) 638+133  679+11.6 0.150 Motor block score™ 0 0 NS
Height (cm) 163.2+8.9 163.4 +8.7 0.930 Operating time (min) 415+9.8 43.6+150 0.474
Gender 0.820 Inotropic use 0 0 NS

Male 18 17 Pain during operation 0 0 NS

Female 22 23 Conversion to general anesthesia 0 0 NS
ASAPS 0.823 Values are the mean + SD and number of patients. Group B without

I 21 20 intrathecal fentanyl, Group BF with intrathecal fentanyl. *Modified

II 19 20 Bromage scale (“0” means there is no motor block).
Operation type 0.613

Hemorrhoidectomy 33 30

Fistulotomy 4 7 general anesthesia (Table 2).

Incision and drainage™ 3 3

Values are the mean + SD or number of patients. Group B without
intrathecal fentanyl, Group BF with intrathecal fentany. ASA PS:
American Society of Anesthesiologists Physical Status. *Incision and
drainage were performed for perianal abscess.

Table 3. Adverse Effects of Saddle Anesthesia

Factors (Gnrc;ugol)S Czi;o:ig)l: P value
Respiratory difficulty™ 0 0 NS
Hypotension " 0 0 NS
Bradycardia® 0 0 NS
Nausea/vomiting 1 0 1.000
Dizziness/headache 3 5 0.712
Movement/pain in surgery 0 0 NS
Pruritus 0 2 0.494
Back pain 1 2 1.000
Urinary retention § 19 17 0.822

Values are the number of patients. Group B without intrathecal fentanyl,
Group BF with intrathecal fentanyl. NS: not significant. *Respiratory
difficulty, < SpO, 90%. "Hypotension, decrease in systolic pressure by
20% less than baseline or lower than 100 mmHg. *Bradycardia, heart
rate less than 50 beats/min. ‘Urinary retention, urine removed by
Nelaton catheter.

end, 83 patients were included in this study. Among them, 42
patients belonged to group B and 41 to group BE Two subjects
in group B and one in group BF were excluded because of in-
complete block, and they were anesthetized two times (Fig. 1).

There were no statistical differences between the two groups
with regard to the demographic data (Table 1).

Result of saddle anesthesia (Table 2)

Levels of sensory block were S1 and levels of motor block
were 0 on the modified Bromage scale for both groups. There
were also no statistical differences in operating time. No subject
felt pain during the operation and no one had to be converted to
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Adverse effects (Table 3)

There were no significant differences regarding adverse ef-
fects in the number of patients experiencing respiratory depres-
sion, bradycardia, hypotension, nausea, and vomiting. However,
three out of eight patients (two in group B and one in group BF)
who expressed headache were diagnosed with post-dural punc-
ture headache (PDPH) and an autologous epidural blood patch
was performed. One group-B patient and two group-BF patients
complained of back pain which resolved with conservative treat-
ment. Two patients of group BF reported pruritus, but no medi-
cation was required (Table 3).

Catheterization for urinary retention was not statistically dif-
ferent between the two groups (P = 0.822).

Pain medication for a rescue analgesic

A rescue analgesic (Tramadol) in the median amount of 46.0
mg was administered to group B and 34.9 mg to group BF be-
tween six and 48 hours postoperatively, and this difference was
statistically significant between the two groups (P = 0.028).

Pain scores and rebound pain (Fig. 2 and Table 4)

Group BF showed a lower mean NRS score at postoperative
two, four, and six hours compared to group B (0.0 vs. 1.0, 0.1 vs.
3.2 and 1.8 vs. 3.8, respectively, P < 0.001). However, there was
no difference between six and 48 hours after surgery (Fig. 2).

Twenty patients in group B and 10 patients in group BF ex-
hibited rebound pain. The frequency of rebound pain decreased
in group BF compared to group B (P = 0.021). A univariate
logistic regression analysis was performed with age, gender,
height, ASA, intrathecal fentanyl, operation time, and opera-
tion type as independent variables (Table 4). Only intrathecal
fentanyl was predictive of a lower rebound pain frequency (P =
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Fig. 2. Numeric rating scale (NRS) pain score according to postope-
rative time. Group B without intrathecal fentanyl. Group BF with
intrathecal fentanyl. Adjusted P value, 0.05/9 = 0.005. The asterisks (*)
indicate statistically significant differences between the two groups (P <
0.001).

0.024, odds ratio = 0.3).

Discussion

Anorectal disorders are the second most frequent disease
by main surgery according to the 2015 statistical yearbook of
the National Health Insurance Service in Korea [10]. Anorectal
surgery is also associated with the most severe pain among all
operations [1]. Thus, pain management is one of the crucial
parts for appropriate postoperative patient care [11]. The ef-
fects of postoperative pain management include early ambula-
tion and the reduction of adverse effects. The most common
causes of delay for discharge are pain, drowsiness, and nausea or
vomiting [12]. Therefore, an optimal anesthetic method should
provide for excellent operating conditions, rapid recovery, fewer
postoperative side effects, and high patient satisfaction. Spinal
anesthesia is the most widespread anesthetic method. Addition
of intrathecal opioid has been established for postoperative pain
reduction, but it is unknown whether it is effective in anorectal
surgery under saddle anesthesia.

Fentanyl is the most studied and most commonly used opi-
oid that is delivered intrathecally. There are two trends of its
use. First, analgesic effects can be taken advantage of in labor,
delivery, and post-Cesarean delivery. Second, fentanyl provides a
more rapid onset and a better surgical block, further contribut-
ing to rapid recovery and early discharge [13].

Shende et al. [14] stated that adding 15 pg fentanyl to bupi-
vacaine for spinal anesthesia considerably enhanced surgical
anesthesia for a Cesarean section. Choi et al. [15] reported that
bupivacaine 12 mg was the optimal dose for surgical anesthesia,
but that it could be reduced to 8 mg for Cesarean delivery with
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Table 4. Predictors of Rebound Pain in a Univariate Logistic Regression

. 95% CI
Factors Pvalue Odds ratio for the odds ratio

Age 0.774 1.0 1.0-1.1
Gender 0.850 0.2 0.0-1.2
Height 0.050 1.1 1.0-1.3
Weight 0.690 1.0 1.0-1.1
ASA PS 0.605 1.4 0.4-4.8
Intrathecal fentanyl ~ 0.024 0.3 0.1-0.8
Operation time 0.070 1.0 1.0-1.1
Operation type (1)*  0.265 0.4 0.1-2.2
Operation type (2)"  0.262 0.2 0.0-3.0

Univariate predictors with P < 0.05. ASA PS: American Society of
Anesthesiologists Physical Status. *Operation type (1) is fistulotomy
versus hemorrhoidectomy. "Operation type (2) is incision and drainage
versus hemorrhoidectomy.

10 ug fentanyl. Similarly, Goel et al. [9] considered bupivacaine
with fentanyl satisfactory for day surgery because it provided
longer sensory anesthesia without delaying discharge.

In our study, no subject complained of pain during the oper-
ation and no one needed to be converted to general anesthesia.
Saddle anesthesia with intrathecal fentanyl was satisfactory dur-
ing the operation. The pain score of group BF was lower than
of group B throughout six postoperative hours with no demon-
strable benefits afterwards: Immediate postoperative pain was
suppressed by intrathecal fentanyl but this did not extend after
six hours. The mean NRS score of group B reached the maximal
mean of 3.8 at six hours, decreased to 3.0 at eight hours, but in-
creased again to 3.1 at 10 hours. However, the mean NRS score
for the group BF was under 2.7 until 10 hours, did not increase
afterwards, but continuously declined until 48 hours (Fig. 2).
The maximal mean NRS score was reached at six and eight
hours for the groups B and BE respectively. Group B arrived at
the maximal mean NRS score more quickly, which means that
the pain in that subsample occurred more rapidly and was more
severe than in group BF until six hours after surgery.

The total consumption of rescue analgesics for pain relief was
less in group B than BF (P = 0.028) and the analgesic require-
ment was decreased by intrathecal fentanyl.

The most common disadvantage of intrathecal opioids is
respiratory depression. Lipophilic opioids such as fentanyl
have a narrow band of analgesia, even though the duration of
pain relief is short. The analgesic band is limited to the lumbar
dermatomes, so respiratory depression occurs less often [16].
However, hydrophilic opioids such as morphine possess a broad
band of analgesia and have a slow onset with the pain-relieving
duration of analgesia persisting for 18 to 24 hours, which is also
the typical time span of monitoring after intrathecal morphine.
Thus, morphine is useful as a long-acting analgesic, but the risk
of life-threatening respiratory depression exists as the substance
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moves to the brain stem [17]. Lipophilic opioids are therefore
used more frequently because patients can discharge shortly
after surgery. Respiratory depression after more than two hours
following their intrathecal delivery has never been reported.

We introduced rebound pain in this study and it has been
occasionally employed for orthopedic surgery [18,19]. Rebound
pain is so-called breakthrough pain and defined as the pain
increase faced after the effects of local anesthetics wear off.
Here, we defined that rebound pain is an increase in the pain
score during decreasing pain after a maximal pain score has
been reached. Intrathecal fentanyl diminished the frequency of
rebound pain in our study (P = 0.021) and predicted the low fre-
quency of rebound pain occurring in a univariate logistic regres-
sion (Table 4). Intrathecal fentanyl is known to have a duration
of about two to five hours [13]. However, we suppose that the
remnant effect may last more than five hours or that immediate
pain control during the first six hours could affect rebound pain
after six hours. Hence, intrathecal fentanyl is effective for early
postoperative pain and can decrease the occurrence of rebound
pain when the blocK’s effect disappears.

Adverse effects of spinal anesthesia such as hypotension,
bradycardia, or respiratory difficulty did not occur in this study.
Two group-BF patients (4.7%) expressed pruritus, but there was
no need for treatment and it was less common than in another
investigation [7]. Eight patients complained of headaches and
three patients (two in group B and one in group BF) were con-
firmed as PDPH with an epidural blood patch applied whereas
the other five cases could be resolved with conservative treat-
ment. Urinary retention is a significant adverse effect of spinal
anesthesia and associated with long-acting regional anesthetic
blocks. The long hospital stay and the risk for urinary retention
limit the use of intrathecal fentanyl in all patients [20]. Our
study, however, showed that urinary retention did not increase
with fentanyl.
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This study had several limitations. First, pain scores such
as those from the NRS are very subjective, even though the
mean NRS difference between the two groups was statistically
significant for the first six postoperative hours. Second, the
anesthetized area was around the buttocks, perineum, and the
thigh's inner surfaces which makes it difficult to locate the exact
dermatome. Third, there was a problem in our study with re-
gard to the modified Bromage scale because all patients had the
same motor block. We need an alternative scale to evaluate the
block level for saddle anesthesia. Fourth, there might have been
an ethical problem regarding the absence of intravenous pain
management for six hours despite the existence of pain. Fifth,
we introduced rebound pain but the concept has not been com-
monly defined thus far, although proposed by a few studies in
orthopedic surgery. Further research is needed to elucidate the
nature of rebound pain.

Bupivacaine 5 mg with fentanyl 15 ug for anorectal surgery
under saddle anesthesia showed an improved mean NRS score
in the first six hours compared to bupivacaine 5 mg with normal
saline 0.3 ml. The group with fentanyl also exhibited decreased
rebound pain. Pruritus that was a problem in most previous
studies occurred less often in our research and instances of
hypotension and bradycardia which are problems of spinal an-
esthesia did not show up. In conclusion, intrathecal fentanyl 15
ug is safe to use and provides satisfactory results for anorectal
surgery under saddle anesthesia.
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