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Abstract
Objectives: Regional anesthesia techniques may be preferred to general anesthesia for pilonidal sinus surgery due to
difficulties related to the prone position under general anesthesia. The aim of this study was to compare spinal anesthesia (SA) and epidural anesthesia (EA) with respect to perioperative and postoperative side effects and postoperative
pain.
Methods: A total of 100 American Society of Anesthesiologist class I or II patients underwent pilonidal sinus surgery.
The patients were randomly divided into 2 groups of SA (n=50) or EA (n=50). The perioperative and postoperative side
effects related to anesthesia and postoperative pain level were compared between the groups.
Results: There was a significant difference with respect to the maximal sensorial height of block (EA: L1-L3; SA: T7-T11;
p<0.001). The duration of the sensorial block was significantly longer in the EA group (290±23 minutes) compared with
the SA group (215±6 minutes). No patient in the EA group developed motor block. There was no significant difference
between the groups in the side effects related to anesthesia. The postoperative pain level was evaluated with the Visual
Analogue Scale in the postoperative recovery room and at 6, 12, and 24 hours after surgery. None of the patients in
either group required analgesic treatment for first 6 hours after the surgery. There was significantly less postoperative
pain in the EA group compared with the SA group, except at the sixth hour, but the clinical difference was small.
Conclusion: EA may be preferred to SA due to better postoperative pain control and the absence of a motor block.
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P

ilonidal sinus disease (PSD) is a common surgical condition, consisting of a hair-containing sinus or abscess occurring in the natal cleft of the sacrococcygeal region, and
it usually occurs in young males.[1] The incidence can be as
high as 6.6% to 8.8% among Turkish students and soldiers.[2, 3]

Pilonidal sinus surgery is almost always performed in a
prone position.[4] Traditionally, general anesthesia is induced in the supine position, and after tracheal intubation,
the patient is turned to the prone position.[5] Patients in
the prone position under general anesthesia may experi-
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ence various complications, such as limb, ophthalmic, and
pressure injuries.[6, 7] Moreover the change from supine to
prone position can lead to endotracheal tube disposition
and accidental extubation.[6-8] It has been reported that
spinal anesthesia (SA) was superior to total intravenous anesthesia for PSD surgery due to early recovery, less postoperative nausea and vomiting, and reduced analgesic consumption after the surgery.[9]
Therefore, regional anesthesia may be preferred to general
anesthesia for PSD surgery, and the most commonly used
technique is SA, due to rapid onset and ease of application.[10]
SA-induced adverse events, such as hypotension, bradycardia, post-dural puncture headache, and urinary retention,
are similar to those of EA, but these events may be more
common and more severe with SA.[11] There are few studies
examining the use of EA in PSD surgery.[12]
This study is a comparison of SA and EA in PSD surgery with
respect to perioperative and postoperative side effects and
postoperative pain intensity.

Methods
This was a prospective, randomized, single-center clinical
study to compare SA and EA in PSD surgery. Following receipt of the approval of the Haseki Training and Research
Hospital Ethics Committee (September 2; no.: 105/244) and
obtaining the written, informed consent of the patients,
the study was conducted according to the Declaration of
Helsinki.
Between October 2015 and March 2016, all patients older
than 18 years of age with American Society of Anesthesiologists (ASA) physical status class I or II scheduled to undergo an elective PSD operation in the prone position were
included in the study. Exclusion criteria were ASA ≥III, contraindications for SA or EA, such as coagulation disorders,
infection at the injection site, or mental disorders, and a
history of allergy to local anesthetics.
Patients were allocated to the SA group and EA group using a simple, computer-generated randomization. The day
before surgery, all of the patients met with the anesthesiologist at the routine preoperative visit for regional anesthesia techniques.
No premedication was used. After the intravenous line
was established with an 18-G intravenous catheter, all of
the patients received 10 mL/kg of Ringer’s lactate solution
for volume loading 20 minutes before the regional anesthesia. SA and EA were performed in the sitting position
using a standard midline approach under strict sterile conditions. Two mL of 2% lidocaine was injected intradermally
to provide local anesthesia. SA was administered using a
26-G Whitacre pencil point spinal needle in the L3-L4 in-

tervertebral space. Following the observation of free flow
of cerebrospinal fluid, 1.5 mL mg 0.5% hyperbaric bupivacaine (7.5 mg) was injected into the subarachnoid space.
In the EA group, an 18-G Tuohy needle was inserted into
the L3-L4 intervertebral space and the epidural space was
identified the using loss of resistance to saline technique.
The aperture of the needle tip was directed caudally. After
negative aspiration of blood or cerebrospinal fluid, 2 mL of
lidocaine 2% was administered as a test dose. Three minutes later, 15 mL 0.5% hyperbaric bupivacaine (75 mg) was
injected for EA. An epidural catheter was not applied.
Following the spinal or epidural injection of local anesthetic, the patients were placed in the prone position. At
1-minute intervals, the sensorial block level was evaluated
with the pinprick test and motor block was assessed using
the modified Bromage scale (0=no motor block; 1=unable
to raise extended legs, but able to flex knees and ankles;
2=unable to flex hips and knees, but able flex to ankles;
3=unable to move hip, knee or ankle). When the sensorial block reached the L2 dermatomal level, the patient was
turned over to the prone position.
Standard anesthesia monitoring, including continuous
electrocardiography, noninvasive arterial blood pressure,
heart rate, and peripheral oxygen saturation, was provided throughout. All of these monitoring parameters were
recorded immediately before volume loading, at 1-minute
intervals for 15 minutes after the anesthesia procedure, at
5-minute intervals until the patient was returned to the
ward, and every 30 minutes until the 24th hour after the
surgery. The demographic profile details of the patient and
surgery time (the time from the first incision until the last
suture) were recorded. The maximal sensorial block height,
the onset time of analgesia (the time from the injection of
the local anesthetic to reaching L2 sensorial block), the onset time of motor block, and the duration of sensorial and
motor block were also recorded. In addition, any anesthesia-related perioperative and postoperative adverse events
of hypotension (30% decrease in baseline mean arterial
pressure or systolic arterial pressure <90 mmHg), bradycardia (heart rate <50 beats/minute), hypoxemia (SpO2
<90%), nausea/vomiting, headache, or urinary retention
were recorded. The Visual Analogue Scale (VAS; 0=no pain,
10=severe pain) was used to assess surgical field pain. A VAS
pain score was first recorded in the recovery room (VAS0),
and 6 (VAS6), 12 (VAS12), and 24 (VAS24) hours after the
surgery. A researcher/anesthesiologist who was blinded to
the group allocation recorded all of the data.
The SPSS Statistics for Windows, Version 17.0 software
package (SPSS Inc., Chicago, IL, USA) was used for the statistical analysis of the study. Quantitative variables were
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expressed as mean±SD and/or median (min-max) analyzed
with the Kolmogorov-Smirnov test. The Student’s t-test or
the Mann-Whitney U test was used to compare variables
with normal distribution and variables without normal
distribution, respectively. Categorical variables were expressed as patient numbers and percentage. A chi-square
test and Fisher’s exact test were used to compare categorical variables. A p<0.05 value was considered statistically
significant.
The sample size of the study was calculated based on the
postoperative pain level. In a previous study, the average
pain after PSD surgery under general anesthesia as evaluated by VAS was 3.10±1.51. Power analysis with alpha=0.05
and beta=0.2 to determine the 20% reduction on VAS value
with SA or EA revealed that each group required a minimum of 47 patients.[13] A p<0.05 was considered statistically significant.

Results
In all, 117 patients who underwent elective PSD surgery
were enrolled in the study. Seventeen patients who didn’t
fulfill the inclusion criteria or did not want to participate
in the study were excluded. Ultimately, 50 patients in each
group were evaluated (Figure 1). All surgical and anesthesia procedures were performed with the same anesthesiologist and the same surgeon, and were completed successfully. Desired anesthesia was achieved on the first attempt
in all cases.
There was no significant difference between the groups
with regard to demographic characteristics, ASA physiological score, surgery time, or hospitalization days (Table 1). The

Assesed for eligibility
(n=117)
Excluded (n=17)
•Did not meet inclusion
criteria (n=11)
•Declined to participate(n=6)
Records screened
(n=100)

level of maximal sensorial block was significantly higher
in the SA group than in the EA group (EA: L1-L2; SA: L1T8; p<0.001). The onset time of analgesia was 4.14±0.99
minutes in the SA group and 6.62±1.03 minutes in the EA
group (p<0.001). The duration of the sensorial block was
significantly shorter in the SA group compared with the
EA group (p<0.001). No patient in the EA group developed
motor block. The duration of motor block was 156±6 minutes in the SA group. There was no significant difference
between the groups in the side effects observed (Table 2).
Urinary retention was the most common side effect related to regional anesthesia after the surgery (4 EA patients;
7 SA patients; p=0.338). No patient in the EA group developed a headache, but 4 patients suffered from a headache
in the SA group (p=0.059). Hypotension was observed in
2 patients in the EA group and 1 patient in the SA group
(p=0.500). Bradycardia and postoperative nausea/vomiting
(PONV) were not observed in any patients (p>0.999) (Table 3).
All patients received 1 L Ringer’s lactate and 1 L isotonic saline for fluid replacement within 24 hours after the surgery.
The postoperative pain scores were significantly lower in
the EA group compared with the SA group, with the exception of the sixth hour, but the clinical difference was small
(Table 4). If VAS ≥4, tramadol 50 mg in 100 mL physiological saline was administered within 30 minutes for surgical
field pain. None of the patients in either group required
analgesic treatment for the first 6 hours after the surgery.
All of the patients in both groups except for 1 patient in
the SA group needed analgesic treatment at the sixth hour
(p>0.999). In all, 35 patients in the SA group and 27 patients
in the EA group received a tramadol infusion to relieve pain
Table 1. Characteristics of the patients			
		
SA group
EA group
p
Age (years)a
25 (18-60)
25 (18-58)
0.890
Sex (M/F) (n)
13/37
15/35
0.824
Weight (kg)
72±10
76±14
0.091
Height (cm)
171±7
172±8
0.339
24.4±2.7
25.4±3.5
0.121
BMI (kg/m2)
ASA I/II (n)
48/2
48/2
>0.999
Surgery time (min)
40±7
40±8
0.945
1 (1-2)
1 (1-2)
0.728
Hospital stay (days)a
a
Median (min-max). ASA: American Society of Anesthesiologists; BMI: Body
mass index; EA: Epidural anesthesia; SA: Spinal anesthesia.

Spinal anesthesia
(n=50)

Epidural anesthesia
(n=50)

Analyzed
(n=50)

Analyzed
(n=50)

Figure 1. Flowchart diagram of the study.

Table 2. Characteristics of neuroaxial block 			
Block characteristic
SA group
EA group
p
Sensorial block heighta
T10 (L1-T8)
L2 (L1-L2) <0.001
Onset time of analgesia
4.14±0.99
6.62±1.03 <0.001
Duration of sensorial blocka 214 (211-219) 294 (288-302) <0.001
Onset time of motor block
7.22±1.20
NA
NA
Duration of motor block
156±6
NA
NA
a
Median (25p-75p). EA: Epidural anesthesia; SA: Spinal anesthesia; NA: Not
available.
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Table 3. Perioperative and postoperative side effects 		
Side effects
SA group
EA group
p
1
Urinary retention
7 (14%)
4 (8%)
0.338
4 (8%)
0 (0%)
0.059
Headache1
1 (2%)
2 (4%)
0.500
Hypotension2
0 (0%)
0 (0%)
>0.999
Bradycardia2
0 (0%)
0 (0%)
>0.999
PONV1
Postoperative; 2Perioperative. EA: Epidural anesthesia; PONV: Postoperative
nausea and vomiting; SA: Spinal anesthesia.

1

Table 4. Postoperative pain evaluation 			
VAS
SA group
EA group
p
VAS-0h
0.5 (0-3)
0 (0-1)
<0.001
VAS-6h
5 (3-8)
6 (5-8)
0.091
VAS-12h
4 (2-6)
4 (2-5)
0.043
VAS-24h
2 (1-5)
2 (1-4)
0.016
Values were presented as median (25p-75p). EA: Epidural anesthesia; SA:
Spinal anesthesia; VAS: Visual Analog Scale.

at the 12th hour (p=0.099). No patient needed analgesic
treatment 24 hours after the surgery.

Discussion
To the best of our knowledge, this is the first study to compare SA and EA in PSD surgery. In the present study, we
found that patients in the EA group had lower postoperative pain scores compared with those in the SA group. This
might be due to the quantity of preemptive analgesia, or
a pharmacological blockade of the nociceptive pathways
before the surgical incision.[14,15] It has been demonstrated
that the segmental regression of analgesia was much faster
for SA compared with EA postoperatively.[16] However, we
confirmed that EA may lead to a greater reduction in the
pain response compared than SA.
Both SA and EA provided a long, painless period at the operation site due to the continuous analgesic effect of the
local anesthetic and opioid. There were no patients who
needed analgesic treatment for 6 hours after the surgery.
We found that the number of patients who required pain
relief at 6 and 12 hours after the surgery were not significantly different between groups. Our results reinforced the
small number of previous studies examining the use of SA
and EA in PSD surgery.[9,12]
In a study comparing SA and total intravenous anesthesia (TIVA) with endotracheal intubation for PSD surgery,
Schmitner et al.[9] reported that none of the patients required analgesic treatment in the recovery room after SA,
while 6 patients did after TIVA. There was no difference between SA and TIVA with regard to an additional need for
analgesics 24 hours after the surgery. Unlike that study, 24
hours after the operation, we found that no patient needed
analgesia, due to a larger dose of local anesthetic.

Luedi et al.[4] found that a primary midline closure was associated with less postoperative pain compared with other
surgical techniques, and reported no difference in postoperative pain in a comparison of SA and general anesthesia.
Although we used the same technique, these results contradict those of our study because of the methodological
limitation related to the retrospective nature of Luedi’s
data.
The comparison of sensorial block time between SA and
EA in PSD surgery indicated that the onset time of analgesia was faster and that the duration of the sensorial block
was significantly shorter for SA compared with EA (median
[25p-75p]: 214 minutes [range: 211-219 minutes] vs 294
minutes [range: 288-302 minutes]). These results are consistent with the results of previous studies.[17-19] It has been
shown that EA is associated with the lack of a complete
motor block.[12,17-20] We observed that all of the patients in
the SA group had a complete motor blockade of the lower
limbs, whereas no patient developed motor block in the EA
group.
In the present study, minimal cardiovascular changes were
observed. Bradycardia was not seen in any patient. Intraoperative hypotension developed in 1 (2%) and 2 patients
(4%) in the SA group and the EA group, respectively, and
they were treated successfully with intravenous ephedrine.
Regional anesthesia leads to a decrease in systemic vascular resistance and the venous return to the heart due to
sympathetic blockage.[21] It has been proven that the incidence and severity of hypotension is correlated with the
sensorial block level.[22] Schmittner et al.[9] reported a hypotension incidence of 8% for SA in PSD surgery. In their case
series, Cuvas et al.[23] found no hypotension in SA due to a
low dose of local anesthetic. Orhon et al.[12] observed significant hypotension in only 1 patient due to a sensorial block
that reached the T2 level.
Urinary retention and post-dural puncture headache are
well-known side effects of regional anesthesia. Postoperative urinary retention may lead to a urinary tract infection
due to urinary catheterization and may cause a delayed
discharge.[24] Although the incidence of urinary retention
after spinal anesthesia has been reported as 19% for anal
surgery, a few studies have demonstrated that no patient
had urinary retention following PSD surgery.[9, 12, 24, 25] We
didn’t observe spinal headache in the EA group as there
was no dural puncture. In the present study, none of the
patients experienced PONV.
In conclusion, SA and EA provide similar surgical conditions
for PSD surgery. The lack of a motor block and post-dural
puncture headache, and the longer duration of the sensorial block are benefits of EA compared with SA. On the other
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hand, SA may be preferred to EA due to the rapid onset and
ease of application.
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