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Introduction

F
or more than 50 years, 5% lido-
caine has been used for spinal
anesthesia. Case reports impli-
cating 5% lidocaine as a
causative agent for neurologi-

cal complications after spinal anesthesia
are not found in the literature prior to
1989. Between 1989 and 1992, the US
Food and Drug Administration received
reports of 11 cases of severe, persistent
neurological deficits in patients who
received 5% lidocaine via small-bore
intrathecal catheters.1 These reports
prompted the Food and Drug
Administration to remove these cathe-
ters from the market in 1992.

Since removal of small-bore catheters
from the market, 15 cases of transient,
radicular-type pain in patients who
underwent single-injection spinal anes-
thesia using 5% lidocaine have been
reported in the literature.2-5 The similar
presentation and course of symptoms
described in these single-injection case
reports has been labeled transient radic-
ular irritation or TRI (Table 1). Recently,
several authors have used the term tran-
sient neurological syndrome or TNS
instead of TRI because radicular irrita-
tion has not been shown to
be the cause of these symp-
toms.5-8 For the purposes of
this article, however, the
term TRI will be used.
Review of the reports of
transient, radicular-type
pain in patients who under-
went single-injection spinal
anesthesia using 5% lido-
caine reveals that 11 of 15
patients in these cases
underwent surgery in the
lithotomy position, a fact
that has led authors to pos-

tulate that the lithotomy position may
make patients vulnerable to developing
TRI after 5% lidocaine spinal anesthe-
sia.2,3 It should be noted that cases of TRI
after spinal anesthesia with bupivacaine,
tetracaine, and mepivacaine also have
been described in the literature but not
in the numbers associated with 5% lido-
caine.9-11

Five clinical studies have examined
the incidence of TRI after spinal anes-
thesia with 5% lidocaine or bupivacaine
(Table 2). The incidence of TRI found
in these studies ranged from 0% to 37%
after 5% lidocaine and less than 1%
after bupivacaine. Tarkkila et al12 found
a 10% incidence of TRI with 5% lido-
caine but did not report the statistical
significance of their findings. Hampl et
al6 found a 37% incidence, the highest
in the literature, but drew their sample
primarily from patients in the lithotomy
position. The authors cited surgical
position as a limitation of their study.6

Pollock et al13 examined patients
undergoing hernia repair or knee
arthroscopy, finding a 16% incidence of
TRI after 5% lidocaine spinal anesthe-
sia. As a secondary finding, Pollock et al
also noted that the incidence of TRI

The present study was conducted
to compare the incidence of tran-
sient radicular irritation (TRI)
after spinal anesthesia with 5%
lidocaine or 0.75% bupivacaine
in the supine, prone, and litho-
tomy surgical positions. A non-
randomized survey approach was
used. The convenience sample
consisted of 243 adults receiving
spinal anesthesia for elective sur-
gery at 1 of 3 hospitals. Patients
were questioned by telephone
postoperatively to determine
whether they had experienced
TRI.

Statistical analysis using the
Fisher exact test revealed no sig-
nificant difference in TRI inci-
dence between local anesthetics
in the supine or prone position
groups. In the lithotomy position
group, the incidence of TRI was
significantly higher in patients
receiving 5% lidocaine. Further,
χ2 testing revealed no significant
difference in TRI incidence
between surgical position groups
when position alone was consid-
ered.

The findings suggest that TRI
after spinal anesthesia occurs
more frequently with 5% lido-
caine than with 0.75%
bupivacaine only when patients
undergo surgery in the lithotomy
position. Providers need to con-
sider the risks and benefits of
5% lidocaine when selecting an
agent for spinal anesthesia,
especially with patients under-
going surgery in the lithotomy
position. When lidocaine is used,
providers should discuss TRI as a
risk of spinal anesthesia with
patients during preanesthetic
counseling.
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1. Bilateral pain radiating down the legs with or
without pain in the back or buttocks

2. Burning or cramping in nature

3. Moderate to severe intensity

4. Onset within 24 hours of spinal anesthesia

5. Duration greater than 24 hours*

6. No previous history of similar pain

Table 1. Typical presentation and course of transient
radicular irritation

*Authors have described transient radicular irritation as lasting from 3 to 7
days on average. Cases of longer duration, however, have been reported.
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after 5% lidocaine spinal anesthesia was higher in
patients who underwent arthroscopy (13%) than in
those who underwent inguinal hernia surgery (5%).
They hypothesize that leg manipulation during
arthroscopy stretches the caudal nerve roots in a man-
ner similar to the lithotomy position.

Salmela and Aromaa14 examined patients undergo-
ing brief urological procedures and found a 20% inci-
dence of TRI after 5% lidocaine spinal anesthesia.
Wong and Slavenas15 examined obstetrical patients
and found a 0% incidence of TRI after 5% lidocaine
spinal anesthesia, the lowest reported in the literature.
The majority of patients (92%) in the Wong and
Slavenas study were in the supine position.

Case reports and clinical studies indicate that sur-
gical position may contribute to the development of
TRI after spinal anesthesia with 5% lidocaine. The
present study compared 5% lidocaine with 0.75%
bupivacaine spinal anesthesia in 3 surgical positions.
We sought to determine whether the incidence of TRI
after 5% lidocaine spinal anesthesia was higher than
that of 0.75% bupivacaine in all surgical positions.

Methods
The convenience sample was drawn from patients
receiving spinal anesthesia for elective surgery at 1 of
3 Army hospitals in the southeastern United States.
Inclusion criteria were age 18 years or older, ASA
physical status I, II, or III, and elective surgical proce-
dure. Approval for the present study was received
from the clinical investigations committee at the US
Army Southeastern Regional Medical Command, Fort
Gordon, Ga.

Individual anesthesia care providers selected the
local anesthetic used for each patient’s spinal anes-
thetic based on anticipated duration of procedure and
personal preference. No random assignment to local
anesthetic groups was used. Patient position for block

placement, needle type, and needle size also were
selected on an individual basis. Providers entered the
following information on a study referral form:
patient name, age, sex, home telephone number, posi-
tion for block placement, surgical procedure and posi-
tion, type and gauge of needle, and local anesthetic
used. Completed study referral forms were placed in a
folder accessible only to anesthesia personnel and col-
lected daily by the investigators.

Blank study referral forms were attached to the face
of all spinal anesthesia trays to promote provider com-
pliance with form completion.

Compliance was assessed monthly during data col-
lection by comparing a list of completed referral forms
against the surgical schedule. A total of 367 eligible
patients underwent spinal anesthesia at the 3 study sites
during data collection. Referral forms were received for
327 patients representing an overall provider compli-
ance rate of 89%.

Patient name, telephone number, and date of sur-
gery were transferred from the study referral form to a
patient contact form for later use in telephoning the
patient. Thus, we were blinded to surgical position
and local anesthetic when interviewing patients. We
contacted patients by telephone on the third, fourth,
or fifth postoperative day, obtained informed consent,
and administered a 6-item survey printed on the con-
tact form (Tables 3 and 4).

In the present study, TRI was defined as cramping,
aching, burning, or pain in the lower back, buttocks,
or legs, not near the surgical site, with onset after sur-
gery. We designed a 6-question survey (see Table 4) to
determine whether patients experienced TRI as
defined in the present study. This survey was assessed
qualitatively for face validity by a panel composed of
2 doctorally prepared nurse anesthetists, 5 master’s-
prepared nurse anesthetists, 1 doctorally prepared
nurse researcher, and 1 anesthesiologist. Changes to

Authors n Other agents Group assignment

Hampl et al6 270 0.5% bupivacaine Nonrandom

Tarkkila et al12 537 0.5% bupivacaine, 0.5% bupivacaine* Nonrandom

Pollock et al13 159 2% lidocaine*, 0.75% bupivacaine Random

Salmela and Aromaa14 90 0.5% bupivacaine, 4% mepivacaine Random

Wong and Slavenas15 303 0.75% bupivacaine Nonrandom

Table 2. Clinical studies comparing incidence of transient radiculopathy after 5% lidocaine spinal anesthesia to
other local anesthetic agents

Agents are hyperbaric unless otherwise specified.
* Isobaric solution
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the survey recommended by the panel were made
prior to the start of data collection.

We also checked the survey for internal consistency
reliability throughout data collection. Responses to
questions 1 and 4, which use alternate wording to
assess for the presence of TRI symptoms, were com-
pared using the kappa statistic. An overall kappa value
of 0.770 was obtained, indicating that approximately
77% of patients surveyed in the present study gave the
same answer for both questions. Patients were coded
as having experienced TRI if the investigator adminis-
tering the survey checked “yes” for item A and/or B on
the patient contact form (see Table 4).

For data analysis, patients were divided into 3
groups based on surgical position. The percentage of
patients experiencing TRI was then calculated for
each position group with differences between groups
analyzed using χ2 testing. Patients in each position
group were then further divided into 2 subgroups
based on local anesthetic. The percentage of patients
experiencing TRI was calculated for both local anes-
thetics in each position group. Differences between
local anesthetics were analyzed separately for each
position using the Fisher exact test. Significance was
defined as P<.05 for all statistical tests.

Referral forms were collected for 327 patients. Of
these, 84 patients were not included in the study sam-
ple: 57 could not be reached by telephone for com-
pletion of the study survey, and 26 received local anes-
thetics other than 5% lidocaine or 0.75% bupivacaine
(Table 5). The small number of referral forms received
for other local anesthetics was inadequate to allow for

meaningful analysis. One patient did not consent to
answer survey questions. The remaining 243 patients
comprised the study sample.

“Hello. This is [your name]. I’m a registered nurse
with the Anesthesia Service at Eisenhower Army
Medical Center at Fort Gordon, Ga. Could I please
speak with [patient name]?”

[Reintroduce self if necessary.]

“We are conducting a phone survey about possible
side effects of spinal anesthesia. The effects I will be
asking you about are not very common and temporary
when they occur. The survey should take less than 5
minutes of your time. Your participation is voluntary
and there is no penalty for not participating. You will
not be asked to do anything other than answer my
questions this evening.

“May I have permission to ask you a few
questions?”

[Ask survey questions from contact form.]

Table 3. Standard script read to patients over
telephone before administering survey

Patient Name __________________________________

Phone Number _________________________________

Date of Surgery ________________________________

1. Read contact script and obtain consent prior to
asking survey questions.

2. Boldface items are for coding only and should not
be read to participants.

1. Have you had any cramping, aching, or burning in
your legs, back, or buttocks since your surgery?

Yes [ ] No [ ]

2. If yes to item 1 ask:Was your pain near the area of
your surgery? Yes [ ] No [ ]

3. If no to item 2 ask: Did you have this problem
before surgery? Yes [ ] No [ ]

A. [Check yes for item A only if you checked yes for 1
and no for 2 and 3]: Yes [ ] No [ ]

4. Have you had any lower back, buttocks, or leg pain
since your surgery? Yes [ ] No [ ]

5. If yes to item 4 ask:Was this pain near the area of
your surgery? Yes [ ] No [ ]

6. If no to item 5 ask: Did you have this problem
before surgery? Yes [ ] No [ ]

B. [Check yes for item B only if you checked yes for 4
and no to 5 and 6]: Yes [ ] No [ ]

Table 4. Patient contact form

Reason for exclusion n

Unable to contact by telephone 57

Hypobaric tetracaine for subarachnoid 18
block (SAB)

0.5% bupivacaine for SAB 3

1% tetracaine for SAB 3

2% or 1.5% lidocaine for SAB 2

Patient did not consent to participate 1

Total 84

Table 5. Referred patients not included in study
sample
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Results
Table 6 displays patient age and gender data of the
study groups.

Analysis using 1-way analysis of variance and the
Fisher exact test identified no differences in patient
age or gender distribution between local anesthetics
within each surgical position group (P>.05). Two dis-
tinctions, however, warrant further discussion.

The mean age of patients in the litho-
tomy/bupivacaine group is notably higher than the
other groups, though this difference was not statisti-
cally significant (P=.06). This difference is explained
by the fact that the majority of patients in our sample
receiving bupivacaine spinal anesthesia for surgery in
the lithotomy position were older men undergoing
transurethral resection of prostate hypertrophy or
bladder carcinoma. One-way analysis of variance test-
ing revealed no significant difference in TRI incidence
among patients of different ages (P=.29).

The proportion of women in the litho-
tomy/lidocaine group is notably higher than the other
groups, though this difference was not statistically
significant (P=.08). This difference is explained by the
fact that the majority of patients in our sample receiv-
ing lidocaine spinal anesthesia for surgery in the litho-
tomy position were undergoing brief gynecological
procedures. Analysis using the Fisher exact test
showed no significant difference in TRI incidence
between male and female patients (P=.99).

No statistically significant difference in the percent-
age of patients experiencing TRI was found among
patients in the supine, prone, or lithotomy groups
when surgical position alone was considered (P=.49).
No statistically significant difference in the percentage
of patients experiencing TRI was found between 5%
lidocaine and 0.75% bupivacaine in the supine or
prone surgical position groups (Table 7). In the litho-
tomy surgical position, 8 (23.5%) patients receiving

5% lidocaine experienced TRI as compared with no
patients receiving 0.75% bupivacaine (P=.02). All
patients experiencing TRI denied associated motor
weakness, sensory deficit, or urinary dysfunction.

Discussion
Researchers have failed to identify the precise cause of
TRI after 5% lidocaine spinal anesthesia. Findings of
multiple studies indicate that addition of epinephrine,
glucose concentration, or solution baricity are not fac-
tors.13,16-19 A study of spinal canal models in a labora-
tory setting has shown that injection through pencil-
point needles promotes maldistribution of local
anesthetic in the subarachnoid space.20 The signifi-
cance of such maldistribution in the development of
TRI has not been defined. In the present study, χ2

analysis revealed no significant difference in TRI inci-
dence between cutting or pencil-point needles or
among needles of differing sizes (P>.05).

The lithotomy position per se is unlikely to be a
causative element. Case reports describing TRI after
surgery in the lithotomy position under local or gen-
eral anesthesia are not found in the literature. In case
reports and clinical studies,2-6,9-16 TRI after surgery in
the lithotomy position using bupivacaine spinal anes-
thesia is uncommon. Further, in the present study, the

Supine Prone Lithotomy
Lidocaine Bupivacaine Lidocaine Bupivacaine Lidocaine Bupivacaine

Variable (n = 52) (n = 96) (n = 22) (n = 16) (n = 34) (n = 23)

Age 38 ± 15.4 42 ± 16.7 37 ± 14.0 41 ± 14.0 44 ± 18.6 53 ± 18.4

(22-69) (18-81) (20-76) (21-68) (19-71) (19-79)

Males 38 (73) 74 (77) 14 (64) 11 (69) 13 (38) 15 (65)

Females 14 (27) 22 (23) 8 (36) 5 (31) 21 (62) 8 (35)

Table 6. Age and gender data for surgical position and local anesthetic groups

Lidocaine indicates 5% hyperbaric lidocaine. Bupivacaine indicates 0.75% hyperbaric lidocaine.
Age data are given as mean years ± SD (range). Gender data are given as n (%).

Local received
Surgical position Lidocaine Bupivacaine P

Supine 10 (19.2) 10 (10.6) 0.22

Prone 5 (22) 3 (16) 0.91

Lithotomy 8 (23.5) 0 0.02

Table 7. Patients experiencing transient radicular
irritation

Value outside of parentheses represents frequency (n). Value within
parentheses represents percentage (%).
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incidence of TRI was no higher in patients undergo-
ing surgery in the lithotomy position than those who
underwent surgery in the supine or prone position
when surgical position alone was considered (P=.49).

In the present study, TRI after spinal anesthesia was
more common with 5% lidocaine than with 0.75%
bupivacaine only in patients who underwent surgery
in the lithotomy position. The 23.5% incidence of TRI
in patients who received lidocaine is similar to that
reported by other studies that have sampled patients
primarily in the lithotomy position.6,14 In 15 case
reports, 73% (n = 11) of the patients described as
experiencing TRI after 5% lidocaine spinal anesthesia
underwent surgery in the lithotomy position.2-5 Place-
ment in the lithotomy position reduces the lordotic
curvature of the lumbar spine, stretching and drawing
the caudal nerve roots into a dependent position
within the spinal canal.2 These factors may leave
nerve fibers vulnerable to neurotoxic effects of lido-
caine due to decreased blood flow or some other
unknown mechanism.2

All studies reporting a lower incidence of TRI after
5% lidocaine than the present study used samples
largely composed of patients in the supine posi-
tion.12,13,15 In the present study, the incidence of TRI
after spinal anesthesia in the supine position did not
differ between patients who received 5% lidocaine and
those who received 0.75% bupivacaine (P=.13). It has
been suggested that knee arthroscopy may contribute
to TRI development after 5% lidocaine spinal anes-
thesia through a mechanism similar to that described
for the lithotomy position.13 Comparison of TRI inci-
dence between knee arthroscopy and other supine
procedures within the present sample was not possi-
ble because coding did not differentiate among ortho-
pedic procedures (Table 8). Further study on the role
of knee arthroscopy in TRI after spinal anesthesia is
certainly warranted.

In the present study, the incidence of TRI after
spinal anesthesia in the prone position did not differ
between patients who received 5% lidocaine and
those who received 0.75% bupivacaine (P=.76). This
finding is supported by a study that examined 1,043
patients receiving lidocaine spinal anesthesia for
anorectal surgery in the prone position and found a
0.04% incidence of TRI.7 To date, no cases of TRI after
5% lidocaine spinal anesthesia for surgery in the
prone position are found in the literature. It is possi-
ble that the prone position offers some protection
against developing TRI.

Animal studies have found the degree of neurolog-
ical deficit after subarachnoid injection of lidocaine to
be concentration-dependent.7,18-19 Subsequently, some

authors have recommended using a lower concentra-
tion of lidocaine for spinal anesthesia or diluting 5%
lidocaine with cerebrospinal fluid (CSF) prior to
injection to decrease the risk of developing TRI.21-22

Case reports and published studies do not support
this recommendation. To date, 5 cases of TRI after iso-
baric 1% or 2% lidocaine spinal anesthesia have been
described in the literature.23-25 Two prospective clini-
cal studies have found the incidence of TRI after 2%
lidocaine spinal anesthesia to be at least equal to that
seen after 5% lidocaine.8,13

To our knowledge, no study has specifically exam-
ined how effective the practice of diluting 5% lido-
caine with CSF prior to injection is in decreasing the
incidence of TRI. Adding CSF to a local anesthetic
solution, however, serves only to decrease the final
baricity and concentration of local anesthetic in the
syringe. Multiple studies have found that neurological
dysfunction after spinal anesthesia is not related to
baricity,17-19 and the incidence of TRI remains signifi-
cant with concentrations of lidocaine lower than
5%.8,13 No measurable benefit is obtained by diluting
5% lidocaine with CSF prior to injection.

Two key limitations of the present study warrant
brief discussion. First, random assignment to local
anesthetic groups was not used, and the anesthesia
provider placing the block was not blinded to local
anesthetic and surgical position. The investigators
conducting interviews, however, were blinded to
these factors in an attempt to minimize the effects of
selection bias. Second, the size of each of the 3 posi-
tion/local anesthetic groups was small (n<30). It is
possible that use of larger groups would have yielded
different results.

The risk of TRI after spinal anesthesia for surgery
in the lithotomy position is clearly higher when 5%
lidocaine is used. We believe that the incidence of TRI

Procedure type n (%)

Orthopedic 98 (40.3)

Hernia repair 37 (15.2)

Genitourinary 35 (14.4)

Anorectal 30 (12.3)

Gynecological 25 (10.3)

Obstetrical 12 (4.9)

Vascular 6 (2.6)

Total 243

Table 8. Surgical procedures included in sample
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after 5% lidocaine spinal anesthesia for surgery in the
supine position has been overestimated in the litera-
ture. Additional study regarding the role of knee
arthroscopy in TRI may further clarify this issue. The
incidence of TRI after 5% lidocaine spinal anesthesia
for surgery in the prone position is low.

Surgeries in the lithotomy position are often short
in duration and thus well suited for 5% lidocaine
spinal anesthesia. As with all drugs used in anesthesia
practice, providers need to consider the risks and ben-
efits of 5% lidocaine when selecting an agent for
spinal anesthesia, especially in patients having sur-
gery in the lithotomy position. When the decision to
use lidocaine is made, providers should discuss TRI as
a possible risk of spinal anesthesia with patients dur-
ing preanesthetic counseling.
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