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IS UNILATERAL SPINAL ANESTHESIA SUPERIOR  
TO BILATERAL SPINAL ANESTHESIA IN UNILATERAL  

INGUINAL REGIONAL SURGERY?

faruk CiCEkCi*, huSEyiN yilmaz**, mEhmET BalaSar***,  
muSTafa SahiN**** aNd faTih kara*****

Abstract

Background: Unilateral spinal anesthesia is performed to provide restriction of sensory and 
motor block.

objective: The aim of this study was to compare unilateral and bilateral spinal anesthesia, 
with regard to limiting the nerve block exclusively to the area of surgery.

Methods: This was a prospective, randomised, double-blind study, conducted in 40 
consecutive outpatients scheduled for unilateral inguinal regional surgery. Patients in both groups 
received 0.5 % hyperbaric bupivacaine 15 mg + morphine 0.1 mg. Patients in the unilateral group 
(Group U) were placed in the lateral decubitus position for 10 minutes (min) on their side to be 
operated, while patients in the bilateral group (Group B) were placed in the supine position. The 
pin-prick test was used to assess the times to reach L1, T12 and T10 sensory blocks and the times to 
reach motor block. In addition, the sensory and motor block recovery times were recorded using a 
modified Bromage scale. Furthermore, the duration of the operation and the times to first analgesic 
requirement were noted.

Results: There were significant differences between Group U and Group B in the times to 
reach L1, T12 and T10 dermatome levels of sensory block, and the times to reach motor block 
using the modified Bromage scale on three levels. However, there was no difference in the time to 
ambulation, the time to complete sensory regression and the time to first analgesic requirement.

Conclusion: The time to reach sensory and motor blocks for unilateral spinal anesthesia 
could provide an advantage over bilateral spinal anesthesia in inguinal region operations.
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Introduction

Unilateral anesthesia is a specific regional 
anesthesiology technique. It was first described by 
Tanasichuk et al. in 1961 as ‘spinal hemianalgesia’ in 
patients who were to undergo extremity surgery1. The 
basic objective of unilateral spinal anesthesia is to limit 
the nerve block exclusively to the area of the surgery 
and for the duration of the operation2,3. Therefore, 
it is also often recommended for use in short-term 
surgical interventions that involve only one side of the 
body. The advantage of unilateral spinal anesthesia 
over bilateral spinal anesthesia is the lower incidence 
of hypotension and maintenance of cardiovascular 
stability, in addition to providing a stronger block on 
the side of surgery and accelerating the recovery of the 
nerve block4,5.

In the present study, we aimed to investigate the 
effects of unilateral spinal anesthesia and bilateral 
spinal anesthesia on sensory and motor blocks in male 
patients undergoing short-term unilateral inguinal 
regional surgery.

Method and Materials

We conducted this study as a prospective, 
randomised, clinical trial. After gaining approval 
from the Ethics Committee (Ref. no. 2009/207) of 
the Medical Faculty of the University of Necmettin 
Erbakan, Turkey, we included 40 ASA (American 
Society of Anesthesiologists) I-II males between the 
ages of 18-65, who were due to undergo elective 
inguinal regional surgery and spinal anesthesia. 
All patients were premedicated with 0.1 mg.kg-1 
intramuscular midazolam prior to their operations. 
Patients were randomized by sealed envelope 
assignment to receive either group U or group B, 
and administered both groups with a standard 0.5 % 
hyperbaric bupivacaine 3 ml (15 mg) + morphine 0.2 
ml (0.1 mg), using a Quincke 25G spinal needle. We 
administered the injection intrathecally, via a median 
approach through the L4-5 vertebral interspace, in 
approximately 20 seconds, using a 5 cc syringe, by 
guiding the tip of the spinal needle to the side to be 
operated on in Group U, and caudaly in Group B. 
The patients in Group U were placed in the lateral 

decubitus position on the side to be operated on for 
10 minutes, and then in the supine position, while 
patients in Group B were placed in a supine position 
immediately after the intrathecal injection. The pin-
prick test was used to assess the sensory block level 
of the patients, starting from the administration of the 
intrathecal injection. The times to reach L1, T12 and 
T10 sensory blocks and the times to reach motor block, 
as well as the sensory and motor block recovery times 
were recorded. Blocks were assessed by the modified 
Bromage scale (Table 1). Furthermore, the duration of 
the operation and the times to first analgesic requirement 
were determined. Patients characteristics as well as 
noninvasive systolic and diastolic blood pressure, 
heart rate and peripheral oxygen saturation (SpO2) 
measurements preoperatively, and then at min 5, 10, 
30, 45 and 60 of the operation were recorded. Any side 
effects and complications (cardiovascular findings, 
urinary retention, nausea/vomiting and itching) that 
occurred up until end of PACU (post operative care 
unit) were noted. Management of postoperative 
complications included 4 mg IV ondansetron for 
nausea/vomiting, 5 mg IV ephedrine for hypotension 
(mean arterial pressure <70 mmHg) and 0.08 mg IV 
naloxone for itching, in addition to performing urinary 
catheterization for urinary retention. Oral ketoprofen 
(50 mg) were administered at 8-hour intervals to 
provide additional postoperative analgesia.

Table 1 
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.

Sample size calculation was done by power 
analysis. This analysis was based on two samples 
with statistical significance of 0.05 and 89% power. 
The sample size required was 20 in each group. Data 
was analyzed using SPSS for Windows 15.0 software. 
The Bonferroni-corrected Mann-Whitney U-test 
was used to compare the independent variables, and 
the Chi-square test was used to compare the within-
group data. Categorical data was analyzed using the 
Chi-square test. Contiuous variables were described as 
mean±standard deviation (SD). P<0.05 was considered 
statistically significant.
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Results

There were no significant differences in age, 
weight, height, duration of surgery and type of surgery 
between both groups (Table 2).

The times to reach L1, T12 and T10 dermatome 
levels of sensory block [mean±SD (standard deviation)] 
were 2±1.17 min, 3.34±1.54 min and 4.76±2.11 
min, respectively, for Group U, and 4.19±1.54 min, 
5.98±2.04 min and 8.06±3.3 min, respectively, for 
Group B. The difference between the two groups was 
statistically significant (p<0.05). The time to reach 
motor block, 0-3 on the modified Bromage scale, was 
3.75±1.54 min, for Group U and 6.57±2.34 min, for 
Group B. The difference between the two groups was 
statistically significant (p<0.05), as shown in Table 3.

The time to ambulation (Bromage scale 0) 

was 223±83.4 min for Group U, and 271.2±78 min 
for Group B. The difference was not statistically 
significant. The time to complete sensory regression 
was 332.4±108 min for Group U, and 351.6±79.8 min 
for Group B and the difference was not statistically 
significant. The time to the first analgesic requirement 
was 462.6±213.6 min for Group U, and 355.2±142.8 
min for Group B. There was no significant difference 
between the two groups (Table 4). There was no 
significant difference between the groups in terms of 
the preoperative and postoperative systolic arterial 
pressure, diastolic arterial pressure, heart rate and 
peripheral oxygen saturation values (Table 5).

The comparison of postoperative complications 
(nausea/vomiting, hypotension, bradycardia, itching 
and urinary retention) did not reveal a significant 
difference between the two groups (Table 6).

Table 2 
Demographic data, duration of surgery, type of surgery, according to group� Mean±SD

Group U (n=20) Group B (n=20) P value

Age (year) 46.2±11.7 41.4±11.2 0.408

Height (cm) 173.5±6.7 173±6.5 0.856

Weight (kg) 73.7±3.5 74.2±8.5 0.466

Duration of surgery (min) 40.4±10.5 38.8±11.2 0.465

Type of surgery (inguinal hernia/varicocele) 12/11 11/10 0.256

Table 3 
Sensory and motor blocks characteristics� Mean±SD

Group U (n=20) Group B (n=20) P value

The time to reach L1 dermatome levels of sensory block (min) 2±1.17 4.19±1.54 0.029

The time to reach T12 dermatome levels of sensory block (min) 3.34±1.54 5.98±2.04 0.015

The time to reach T10 dermatome levels of sensory block (min) 4.76±2.11 8.06±3.3 0.018

The time to reach motor block Bromage Scale 3 (min) 3.75±1.54 6.57±2.34 0.042

Table 4 
Recovery times of sensory and motor block� Mean±SD

Group U (n=20) Group B (n=20) P value

The time to complete sensory regression (min) 223±83.4 271.2±78 0.827

The time to ambulation (min) 332.4±108 351.6±79.8 0.690

Time of the first analgesic requirement (min) 462.6±213.6 355.2±142.8 0.637
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Table 5 
Systolic blood pressure, diastolic blood pressure, heart rate and peripheral oxygen saturation values� Mean±SD

Group U (n=20) Group B (n=20) P value

Systolic blood pressure
(mmHg)

Pre 143±25.4 131±17.3 0.726

5 130±28.6 124±20.8 0.656

10 123±16 121±15.4 0.867

15 124±14 120±15.5 0.948

30 122±12.9 119±12.6 0.876

45 113±9.4 123±12.8 0.655

60 119±9.9 132±18.3 0.428

Diastolic blood pressure
(mmHg)

Pre 71.6±13.5 70±10.5 0.854

5 70±16.5 65±18 0.803

10 69±13.5 61±10.5 0.643

15 64±11.5 63±10.2 0.597

30 63±12.6 63±8.5 0.612

45 55±8.5 73±5.7 0.588

60 58±11.5 72±7.7 0.312

Heart rate
(beats.min-1)

Pre 86±18.4 86±14.7 0.768

5 80±19.5 86.3±19.2 0.433

10 77±17.2 78.1±12.2 0.790

15 75±15.2 73.8±11 0.883

30 76±13.2 81±9.7 0.752

45 73±7.5 71.7±7.7 0.655

60 74±7.2 74±1.7 0.823

SpO2
(%)

Pre 97±1.1 97.5±1 0.987

5 97±1.1 97±1 0.945

10 96±1 97±1 0.897

15 97±1.0 97±0.7 0.878

30 97±1.1 97±0.7 0.836

45 98±0.7 97±0.7 0.798

60 97±0.5 97.5±0.7 0.953

Table 6 
Postoperative complications� Mean±SD

Group U (n=20) Group B (n=20) P value

Nausea/vomiting 1 2 1
Hypotension 1 1 1
Bradycardia 0 0 -
Itching 3 2 1
Urinary retention 1 3 0.850
Respiratory depression 0 0 -
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discussion

Small doses of local anesthetics that are used 
only for the blockage of the side to be operated on can 
provide an efficient block when administered at a slow 
pace, by guiding the needle tip to the relevant side and 
placing the patient in the lateral decubitus position 
for 10-15 min4. Previous studies have suggested that 
the average waiting period for keeping the patient 
in the lateral decubitus position for unilateral spinal 
anesthesia, performed using hyperbaric bupivacaine, 
is 10-15 min4. In our pilot study, we found that 10 min 
was sufficient for the lateral waiting period. Lateral 
position is advantageous in terms of fast surgical 
adaptation, rapid recovery, low number of side effects 
and complications and ease of administration5,6. 
Esmaoglu et al. reported the time for the sensory block 
level to reach L1 as being 4.19±2.8 min in a unilateral 
group of patients who were administered bupivacaine7. 
However, Pitkänen reported this time as being 5.3±1.1 
min1. In our study, the time to reach L1 sensory level 
was 1.72 min for L1, 2.87 min for T12 and 4.15 min 
for T10 in the unilateral group. In the current study, 
we postulate that the sensory level was reached in a 
shorter time because of the high dose of hyperbaric 
bupivacaine (15 mg/3 ml). Liu et al. found that the 
duration of the sensory block was 196±44 min for 
7.5 mg hyperbaric bupivacaine8 and 177±53 min for 
hyperbaric bupivacaine with opioid, while Casati et al. 
found that the duration of the sensory block was 190±51 
min for a unilateral spinal anesthesia application in a 
bupivacaine group2, which was consistent with our 
findings of 240.6 min. We suggested that this could 
be due to the addition of morphine to hyperbaric 
bupivacaine.

 In a study using 8 mg 0.5% hyperbaric 
bupivacaine, Moller et al. reported the time to motor 
block Bromage scale 3 as 5.6±1.0 min9. In our study, 
the short time to reach motor block might have been 
due to the addition of higher amounts of hyperbaric 
bupivacaine and morphine.

The duration of the motor block on the same 
side is the key factor affecting the time to discharge. 
Whiteside et al. reported that patients were mobilised 
in approximately 331 min in a group of patients 
receiving 15 mg of bupivacaine10, which was similar 

to our current recovery time of 346.8 min.

The addition of opioids to hyperbaric bupivacaine 
can accelerate the onset time and increases the 
quality of analgesia in both the intraoperative and 
postoperative periods11. Milligan et al. found that the 
time to first analgesic requirement following surgery 
was significantly longer in a group of patients who 
received bupivacaine and morphine, compared to 
patients who received bupivacaine alone12,13. In our 
study, analgesic requirement was needed in 20 of the 
40 patients, and the time to first analgesic requirement 
was 363 min in the unilateral group and 350.4 min in 
the bilateral group.

Spinal anesthesia is associated with certain 
cardiovascular and respiratory side effects. However, 
in the current study, no deteriorations of hemodynamic 
stability in either the unilateral or the bilateral group 
were noted.

Furthermore no major postoperative 
complications were observed. Whenever these 
complications occurred, they were not at such a level 
that they required an intervention in either group.

Conclusion

We conclude that the time to reach sensory and 
motor blocks in inguinal regional surgeries using 
unilateral spinal anesthesia could provide an advantage 
over bilateral spinal anesthesia, particularly enabling 
the surgeons to start these surgeries more rapidly.
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