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Background: The goal of this project was to study the fre-
quency and natural history of perioperative lower extremity
neuropathies.

Methods: A prospective evaluation of lower extremity neu-
ropathies in 991 adult patients undergoing general anesthetics
and surgical procedures while positioned in lithotomy was per-
formed. Patients were assessed with use of a standard question-
naire and neurologic examination before surgery, daily during
hospital stay in the first week after surgery, and by phone if
discharged before 1 postoperative week. Patients in whom
lower extremity neuropathies developed were observed for 6
months.

Results: Lower extremity neuropathies developed in 15 pa-
tients (1.5%; 95% confidence interval, 0.8–2.5%). Unilateral or
bilateral nerves were affected in patients as follows: obturator
(five patients), lateral femoral cutaneous (four patients), sciatic
(three patients), and peroneal (three patients). Paresthesia oc-
curred in 14 of 15 patients, and 4 patients had burning or
aching pain. No patient had weakness. Symptoms were noted
within 4 h of completion of the anesthetic in all 15 patients.
These symptoms resolved within 6 months in 14 of 15 patients.
Prolonged positioning in a lithotomy position, especially for
more than 2 h, was a major risk factor for this complication
(P 5 0.006).

Conclusions: In this surgical population, lower extremity neu-
ropathies were infrequent complications that were noted very
soon after surgery and anesthesia. None resulted in prolonged
disability. The longer patients were positioned in lithotomy
positions, the greater the chance of development of a neur-
opathy. These findings suggest that a reduction of duration of
time in lithotomy positions may reduce the risk of lower ex-
tremity neuropathies. (Key words: Anesthesia; complications;
positioning.

ANESTHETIZED patients who undergo surgical proce-
dures while placed in a lithotomy position may show
development of lower extremity neuropathies.1–12

These neuropathies often are mild and resolve sponta-
neously, but they can be severe and associated with
prolonged or permanent disability. One retrospective
study of patients undergoing procedures performed
while they were in lithotomy positions showed a fre-
quency of severe motor disability from lower extremity

neuropathy of 1:3,608.1 The frequency, natural history,
and outcomes of less disabling lower extremity neurop-
athies after these procedures are unknown.

A number of patient characteristics (e.g., thin body
habitus1,8; history of smoking,1 diabetes,13–15 familial
neuropathies,16 alcoholism2; and the presence of sub-
clinical neuropathies17 or anatomic anomalies9,10,18),
surgical factors (e.g., duration in lithotomy position,1,2,7

use of intrapelvic self-retaining retractors,19–21 or posi-
tioning of extremities beyond the comfortable range of
motion when the patient is awake6–8,12,13), and anes-
thetic techniques (e.g., central-axis needle placement3)
have been identified as possible risk factors for periop-
erative lower extremity neuropathies. The mechanism of
neuropathy in this perioperative setting often is unclear,
although improper positioning or padding of the lower
extremities during surgery in patients in lithotomy posi-
tions often is implicated.22 There is, however, little di-
rect evidence to support this hypothesis. Why? Peri-
operative lower extremity neuropathies occur infre-
quently, and extensive anatomic and sensorimotor nerve
testing of a large surgical population would be needed to
accurately determine the timing of onset, the precise
location, and the potential causes of these neuropathies.

The current study was performed to prospectively
study a large cohort of surgical patients who were to
undergo procedures while in lithotomy positions to de-
termine the frequency and natural history of symptoms
of lower extremity neuropathies after surgery.

Methods

Patient Selection
The Mayo Institutional Review Board approved the

study. Patients 18 yr of age and older undergoing general
anesthetics during elective ambulatory or inpatient sur-
geries likely to involve lithotomy positioning at the two
Mayo hospitals in Rochester, Minnesota, from June
through August, 1997 and 1998 were asked to partici-
pate. All major specialties in which surgical procedures
are routinely performed on patients positioned in litho-
tomy positions were available at these two hospitals. A
total of 991 patients were enrolled during the 6-month
study period. Patients with preexisting lower extremity
neuropathies were excluded. Neuropathies were de-
fined as symptoms of paresthesia or dysesthesia (burn-
ing) with or without aching pain in the distribution of a
lower extremity nerve or weakness of any lower extrem-
ity muscle, or both.
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Study Procedure
Potential study participants were identified on the day

of their surgery and enrolled after informed consent was
given. All participants answered a short, standardized
questionnaire designed to detect preexisting lower ex-
tremity neuropathy before surgery and to identify poten-
tial risk factors for the development of lower extremity
neuropathy associated with surgery. Specifically, pa-
tients were asked about preexisting weakness or pares-
thesia of their lower limbs; previous back pain; lumbar
spine problems; the presence of diabetes for which they
took insulin or oral hypoglycemic medication; the pres-
ence of peripheral vascular disease of the lower extrem-
ities; their smoking history; and any family history of
peripheral nerve problems. A standardized baseline neu-
rologic examination of the lower extremities was per-
formed. This screening examination included assess-
ment of strength in all major muscle groups of the lower
limbs. Research assistants, who were instructed in neu-
rologic examination of the lower extremities by the
study neurologist, performed the clinical examinations.

Information regarding potential intraoperative risk fac-
tors for lower extremity neuropathies was collected for
each patient. This information included surgical proce-
dure and duration, anesthetic type and duration, lithot-
omy type23 (i.e., low, standard, or high; fig. 1) and
duration, leg-holder type (i.e., candy cane, knee crutch,
or boot support; fig. 2), and use of leg wrappings (i.e.,
pneumatic compressive devices, elastic wrappings, or
stockings) for each patient. All parts of the lower ex-
tremities that might contact hard surfaces were padded
with either foam or gel pads. After surgery, each partic-
ipant was assessed in the postoperative recovery room
and then daily until they were discharged or for as long
as 7 days after surgery with use of a standardized ques-

tionnaire and a screening neurologic examination de-
signed to detect manifestations of lower extremity nerve
dysfunction. Those who were discharged before 7 days
were interviewed by telephone 7–9 days after surgery
with use of a standardized questionnaire designed to
screen for possible lower extremity nerve dysfunction.

One neurologist evaluated all patients who were iden-
tified with signs or symptoms suggestive of lower ex-
tremity neuropathy. Nerve conduction studies and nee-
dle electromyography were used at the discretion of the
neurologist to confirm the diagnosis. Patients with lower
extremity neuropathies were contacted at various postop-
erative intervals, and specifically 6 months after surgery, to
determine their long-term outcomes and disabilities.

Fig. 1. Variations of lithotomy positions used in this study.
Reproduced with permission.23

Fig. 2. Types of leg holder used in this study. Modified and
reproduced with permission from Martyn TT: Compartment
syndromes: Concepts and perspectives for the anesthesiologist.
Anesth Analg 1992; 75:275.
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Statistical Methods
Based on a previous prospective study of ulnar neu-

ropathy24 and a pilot study of 20 women who under-
went hysterectomy and 20 men who underwent trans-
urethral resection of their prostates while positioned in
lithotomy positions, we anticipated the frequency of
neuropathy to be 2.5% in this surgical population. Based
on this assumption, we determined that a sample size of
1,000 patients would be necessary to estimate the true
frequency of neuropathy, with a margin of error (i.e.,
half the width of the 95% confidence interval) of 6 1
percentage point.

Patient and procedure characteristics of participants in
whom lower extremity neuropathies developed were
compared with those of patients without neuropathy
using the rank sum test or the Fisher exact test for
continuous and discrete variables, respectively. When
appropriate, exact 95% confidence intervals were calcu-
lated for the frequency of lower extremity neuropathies.
In all cases, two-tailed tests with P values # 0.05 were
used to denote significance. All calculated measures are
reported as mean values 6 SD.

Results

Complete data are available for all 991 enrolled pa-
tients. Table 1 shows patient and perioperative charac-
teristics. Patients were 58 6 16 yr of age, and 65% were
women. The mean body mass index was 27 6 6 kg/m2.
The durations of anesthesia and lithotomy positioning
were 101 6 65 and 79 6 57 min, respectively. Twelve
percent of the patients underwent outpatient proce-
dures. The remaining patients were admitted to the
hospital for 2 days or less (23%), 3–7 days (58%), or more
than 7 days (7%). The most commonly performed surgi-
cal procedures included operations on the urinary tract
(38% of all cases), reproductive organs (32%), and gas-
trointestinal tract (19%).

In 15 patients (1.5%; exact 95% confidence interval,
0.8–2.5%), at least one lower extremity neuropathy de-
veloped during the first 7 days after surgery. Table 2
provides specific information for each of these patients.
All 15 patients with neuropathies were symptomatic at
the time of their first postoperative examination, per-
formed within 4 h of discontinuation of administration
of anesthetics. The neuropathies were bilateral in six
patients but always affected the same nerve in both
lower extremities. The obturator nerve was affected in
five patients, the lateral femoral cutaneous nerve in four
patients, and the peroneal and sciatic nerves in three
patients. Nearly all of these patients reported paresthesia
as the initial symptoms. Four patients also reported dys-
esthesia within the sensory distribution of the affected
nerve. During the initial assessment, only these four

patients, and two patients who had paresthesia but not
pain, spontaneously reported a sensory disturbance. The
remaining nine patients noted the presence of paresthe-
sia only after specific inquiry. Objective weakness re-

Table 1. Patient and Perioperative Characteristics

N % Neuropathy P Value*

Overall 991 1.5
Patient characteristics

Gender 0.999
Male 345 1.4
Female 646 1.6

Age (yr) 0.182
, 40 170 1.2
40–54 233 2.6
55–69 303 2.0
70–84 267 0.4
851 18 0.0

BMI 0.240
, 20 55 1.8
20–24 379 1.1
25–29 346 1.4
30–34 127 2.4
351 84 2.4

Able to walk normally 0.999
No 31 0.0
Yes 460 1.6

Weakness in one/both legs 0.708
No 855 1.6
Yes 136 0.7

Tingling or loss of feeling 0.655
No 891 1.5
Yes 99 2.0

Diabetes 0.999
No 963 1.6
Yes 28 0.0

Smoking status 0.534
Never 540 1.7
Former 316 1.0
Current 135 2.2

Problems with blood
vessels/circulation

0.999

No 908 1.5
Yes 83 1.2

Perioperative characteristics
Lithotomy position 246 2.0 0.416

Low 696 1.3
Standard 49 2.0
High

Legs wrapped in lithotomy position 0.143
No 545 0.9
Yes 444 2.2

Anesthesia duration (min.) 0.008
, 60 243 0.0
60–89 263 1.5
90–119 182 1.6
120–149 146 2.7
1501 157 2.6

Duration in lithotomy position (min.) 0.006
, 30 125 0.0
30–59 301 0.7
60–89 221 2.3
90–119 156 1.3
1201 188 3.2

* Fisher exact test for discrete variables; rank sum test for continuous variables.

BMI 5 body mass index.
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lated to a neuropathy developed in none of the patients
during the 7 days after surgery.

Five of 15 patients had complete resolution of symp-
toms within 4 weeks of the procedures (table 2). Six
more recovered in the next 4 weeks, and three patients
required 4 months for resolution of symptoms. Only one
patient, a 42-yr-old woman (patient 11) who underwent
a vaginal hysterectomy and in whom paresthesia devel-
oped without pain in the distribution of the lateral fem-
oral cutaneous nerve, had symptoms longer than 4
months. Paresthesia still were present 18 months after
surgery. Interestingly, early resolution of symptoms did
not occur in the four patients in whom pain was an
initial symptom; all required 6 weeks to 4 months for
complete resolution. None, however, required specific
treatment for the pain.

The mean duration of anesthesia and time spent in
lithotomy positions were longer in patients with neurop-
athies than in those without neuropathies (table 1).
Clearly, duration of anesthesia and duration of time in
lithotomy positions probably are related; however, the
sample size of only 15 symptomatic patients precludes
multivariate analysis that would confirm this relation.
Overall, the frequency of this complication increased
markedly after 2 h of lithotomy positioning. No other
patient or procedure characteristics were identified as
significantly different in the two groups.

Discussion

Lower extremity neuropathies may be related to sur-
gical trauma,19–22 central-axis anesthetic techniques,3 or
patient positioning.12 Compressive wraps also may
cause perioperative lower extremity neuropathies.25

However, in many instances, it is difficult to determine a
specific mechanism of nerve injury. This study shows
that multiple lower extremity nerves are affected and

with similar frequency. Because of the marked differ-
ence in the anatomy, size, and function of the major
lower extremity nerves, this finding is not surprising.
Multiple mechanisms probably are involved.

We were surprised (and pleased) that motor dysfunc-
tion did not develop in the patients. We would not
expect motor dysfunction with lateral femoral cutane-
ous neuropathies, and the obturator and sciatic nerves
have many sensory components. However, we were
surprised to find three patients with peroneal neuropa-
thies who did not have motor impairment. Nearly all
cases of perioperative peroneal palsy report motor dys-
function of the deep peroneal nerve.2,7,12 The common
peroneal nerve (named the common fibular nerve since
1988 by the Federative Committee on Anatomical Ter-
minology26) wraps superficially around the neck of the
fibula before dividing into the superficial peroneal (sen-
sory only) and deep peroneal (primarily motor) nerves
within the peroneal longus muscle.27 Previous reports
have speculated that many perioperative peroneal pal-
sies are associated with pressure at the fibular head on
the common peroneal nerve from contact with a hard
surface (e.g., a leg support). If true, sensory and motor
peroneal nerve function should be impaired.2,12 Our
patients with peroneal neuropathies only had sensory
loss over the lateral aspect of their legs and dorsa of the
feet, suggesting isolated involvement of the superficial
peroneal nerves. We speculate that only the superficial
peroneal nerves were either compressed distal to the
head of the fibula (e.g., by compressive wraps or straps)
or stretched (e.g., by plantar flexion of the foot).

Our findings support previous reports in which in-
creased duration in a lithotomy position was associated
with increased risk of lower extremity neuropathy.1,2,7

The neuropathies we observed occurred in a select
group of patients in whom there were no preexisting
neuropathies, and all patients were carefully moved into

Table 2. Clinical Characteristics of Patients in Whom a Lower Extremity Neuropathy Developed

Patient
Gender
(M/F)

Age
(yr) Procedure

Anesthesia
Time
(min)

Lithotomy
Position Leg Holder Type

Affected
Nerve(s) Side

1 F 41 Hysterectomy 90 Standard Candy Cane LFC Left
2 F 74 Bladder biopsy 71 Low Knee Crutch LFC Right
3 F 59 Hysterectomy 135 Standard Candy Cane Sciatic Right
4 F 65 Vulvar cancer excision 75 Standard Candy Cane Obturator Bilateral
5 F 51 Hysterectomy 93 Standard Candy Cane Sciatic Bilateral
6 F 48 Hysterectomy 146 Low Knee Crutch Obturator Left
7 M 69 Cystectomy 85 Low Boot Support Sciatic Left
8 F 53 Hysterectomy 265 Standard Candy Cane Obturator Bilateral
9 F 30 D&C, cervical biopsy 105 Standard Candy Cane Obturator Left
10 F 40 Hysterectomy 110 Standard Candy Cane Peroneal Right
11 F 42 Hysterectomy 137 Standard Candy Cane LFC Left
12 M 36 Pelvic node dissection 245 Standard Boot Support Peroneal Bilateral
13 M 57 TURP 145 Low Knee Crutch LFC Left
14 M 66 TURP 25 Low Knee Crutch Obturator Bilateral
15 F 62 Hysterectomy 165 Standard Candy Cane Peroneal Bilateral

D&C 5 dilation and curettage of the cervix; LFC 5 lateral femoral cutaneous; TURP 5 transurethral resection of the prostate.
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well-padded lithotomy positions. Therefore, it is unlikely
that additional preventive measures, except for decreas-
ing the duration of time in lithotomy position, will sig-
nificantly reduce the frequency of these neuropathies
until specific mechanisms are identified. We found that
the frequency of neuropathy increased markedly after
2 h of lithotomy positioning.

Our simple neurologic screening tests and survey tools
clearly are insufficient to provide accurate data for either
the timing of onset or the specific nerve location for
these neuropathies. Nonetheless, they provide informa-
tion regarding the frequency and general natural history
of these neuropathies. Interestingly, we found all peri-
operative lower extremity neuropathies to be symptom-
atic within several hours of discontinuation of anesthe-
sia. This finding contrasts sharply with our previous
findings with use of similar neurologic evaluation tech-
niques for perioperative ulnar neuropathy.24 In that study,
patients did not comment about their symptoms during
daily assessments until 2–7 days after surgery. Although
those patients may have not noticed or mentioned postop-
erative paresthesia for a variety of reasons (e.g., persistent
sedation or concomitant administration of narcotics), the
patients in the current study readily noticed paresthesia
soon after surgery. This finding further strengthens our
previous speculation that perioperative ulnar neuropathy
may be primarily a postoperative phenomenon.

In conclusion, signs or symptoms of lower extremity
neuropathies developed within 7 days of procedures in
1 of every 66 patients who underwent general anesthesia
and surgery while in lithotomy positions. All neuropa-
thies were sensory only, and nearly all resolved within 4
months. Prolonged duration of time in lithotomy positions,
especially for more than 2 h, was strongly associated with
these neuropathies. This association suggests that surgeons
and anesthesiologists should develop alternatives to pro-
longed use of lithotomy positions, when possible, to de-
crease the frequency of these neuropathies.
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