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Introduction
The calcaneal is more likely bone to be fractured between the tarsus bone and 

currently constitute approximately 2% of all fractures [1]. Approximately 90% of 
calcaneal fractures occur in young males, at full physical and occupational skills [1]. 
In our service, surgeries with closed fixation are performed in the ventral decubitus 
position.

Lidocaine administered intrathecally for spinal anesthesia, on the one hand, is 
considered by many the prototypical drug for spinals, especially for same-day surgery 
and short-stay procedures while, on the other hand, it is the source of apparently 
continued controversy over postulated potential risks of this classic application of a 
classic medication [2]. Plain 2% lidocaine has a density similar to cerebrospinal fluid 
(CSF) [3] and could be an alternative for short duration spinal anesthesia [4]. The 
density (g.mL-1) of the local anesthetics and adjuvants was determined by using the 
DMA 450 densimeter and the results demonstrated that some solutions commonly 
called isobaric are, in reality, hypobaric [5]. The density of the solutions prepared 
as “isobaric” (2% lidocaine, 0.5% bupivacaine and 50% enantiomeric excess 0.5% 
bupivacaine) fell below the lower limit of the CSF [5].

Lumbosacral nerves may be blocked in three different ways: the first, with patients 
in the lateral position; the second with patients in the sitting position, and finally the 
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Abstract
Background: Lidocaine has been used for spinal anesthesia since 1948, seemingly 

without causing concern. This study aimed at evaluating the feasibility of performing 
orthopedic calcaneal surgery in decubitus ventral in outpatient settings with three different 
doses of 2% isobaric lidocaine.

Methods: Three groups of 20 patients, physical status ASA I-II, undergoing calcaneal 
surgical procedures in a jack-knife position, received 40 mg, 50 mg or 60 mg of isobaric 
2% lidocaine. Sensory and motor blockade and the need for analgesics were evaluated. 
Patients were followed until third postoperative day and questioned whether they 
experienced postdural puncture headache or temporally transitory neurological symptom. 

Results: The latency time was almost the same regardless of the volume. The dose 
of 40 mg was insufficient to produce anesthesia. All patients with 50 mg and 60 mg 
presented sufficient anesthesia for the surgical procedure without need for anesthesia 
complementation. At 20 minutes all patients with 50 mg and 60 mg had thoracic levels 
of anesthesia. There was no significant difference to reach the different degrees of motor 
block with 50 and 60 mg. The analgesia time being significantly higher at 60 mg (113 min) 
than at 50 mg (101 min) and 40 mg (33 min). Hypotension and post-puncture headache 
occurred in only one patient. No neurological complications were observed in all patients 
studied.

Conclusions: Isobaric lidocaine at the dose 50 and 60 mg has provided sensory and 
motor block after injection in the prone position, in ambulatory patients for calcaneal surgery, 
provided an effective fast onset and short duration spinal anesthesia, with no incidence 
of failures, without tourniquet perception and no TNS thus being indicated for orthopedic 
surgeries lasting less than 100 minutes.

Keywords: Anesthetic, Local: lidocaine: Anesthetic Technique, Regional: isobaric 
spinal block, Surgery: Orthopedic. 
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third, with patients in the prone position [6]. This study aimed at 
evaluating three different doses of 2% lidocaine pure injected in 
the prone position, in ambulatory patients to induce anesthesia 
for calcaneal surgery.

Methods 
After registration in the Brazil Platform (CAAE: 

73719517.2.0000.5186) and approval by the Ethics and 
Research Committee and signing of the Informed Consent Term, 
participated in this study patients of men aged between 20 and 
60 years, with physical status ASA I or II with calcaneal fracture 
submitted to surgery in the ventral decubitus.

The hospital performs about 120 calcaneal surgeries per year. 
Using a significance level of 5% and a margin of error of 10% (ε = 
0.10), the sample size was 54 patients. Six patients will be added 
with a total sample of 60 patients, divided into three groups of 20 
patients each. Exclusion criteria were hypovolemia, coagulation 
disorders, infection and refusal of the proposed method. As 
part of the program Acerto, the patient took a single 200 mL 
carbohydrate drink orally (12.5% dextrinomaltose) two hours 
before surgery. 

Monitoring included noninvasive blood pressure, heart rate 
and pulse oximetry. Patients were not premedicated. Venoclysis 
with lactated Ringer’s solution infusion was

Started in the operating room and 50-100 μg fentanyl and 
1 mg of midazolam were injected through this route. Minimum 
fluid volume was intravenously injected in the intraoperative 
period, always below 500 mL.

Patients were placed in the prone position with a pad (46 
cm length, 9 cm width and 18 cm diameter) under the abdomen 
and 5º head-down. After dorsal region skin preparation with 
chlorhexidine, median spinal puncture was performed in L3-
L4 interspace with disposable 26G Quincke needle (B. Braun 
Melsungen S.A.) without introducer. Space was identified by 
spontaneous CSF leakage and 40, 50 or 60 mg (2 to 4 mL) of 
2% isobaric lidocaine in Sterile Pack (Cristália Chemical and 
Pharmaceutical Ltd) were administered at a rate of 1 mL.15s-1. 
Patients remained in this position until surgery completion.

Sensory block was evaluated at 1-minute intervals and at 
5-minute intervals after detection of onset time during the first 
20 minutes in the dorsal region (Figure 1). Blockade onset was 
evaluated by loss of sensitivity in the region corresponding to the 
puncture. Lower limbs motor block was evaluated by modified 
Bromage scale from 0 to 3 where: 0=free leg movements; 
1=inability to extend legs; 2=inability to bend knees; 3=inability 
to move ankle. At surgery completion, ability to move from the 
table to the stretcher was evaluated.

Hemodynamic parameters were evaluated at 5-minute 
intervals during the first 10 minutes after spinal puncture 
and then at 10-minute intervals until surgery completion. 
Hypotension was defined as 30% decrease of baseline values, 
while bradycardia was defined as HR below 50 bpm. Hypotension 
was treated with 10 mg ethylephrine and bradycardia with 0.5 
mg intravenous atropine. 

Oxygen flow of 2 L.min-1 was administered through nasal 
catheter. At the end of surgery, patients received tenoxicam 40 

mg and dipyrone 40 mg.kg-1 in 50 mL of Ringer’s lactate. The 
postoperative analgesia was performed through the posterior 
popliteal approaches to sciatic nerve block are performed with 
a neuroestimulator (HNS 12, B. Braun Melsungen AG). Obtained 
the desired contraction on the foot, were injected 30 mL 
levobupivacaine 0.25% (Cristália Chemical and Pharmaceutical 
Ltd.).

Patients were transferred to the outpatient unit and were 
asked by a Anesthesiology resident about their satisfaction with 
anesthesia approach; patients should choose one of the terms: 
excellent, satisfactory or poor and were discharged four hours 
after anesthetic injection and stabilization of vital signs for one 
hour, oriented, without nausea or vomiting, able to ingest liquids 
and walk. There was no urinary retention. Patients were followed 
by telephone until the third postoperative day for postdural 
puncture headache or transient neurological symptoms (TNS), 
and until the 30th day for permanent neurological complications.

Statistic
Non-parametric Kruskal-Wallis, Wilcoxon-Mann-Whitney 

tests were used. The association between categorical data by the 
Chi-square and Contingency Coefficient tests. For the quantitative 
data the association was measured by Spearman’s correlation 
coefficients. The value of p <0.01 was considered significant.

Results 
The three groups were similar in relation to age, weight and 

height (Table I).

The latency time was almost the same regardless of the 
volume of injected 2, 3 or 4 mL (Table I and Figure 2). Using the 
Kruskal-Wallis test there is no significant difference in the latency 
time of the 2% lidocaine isobaric solution.

The results showed that the volume of 2 mL (40 mg) of 

Figure 1: Dermatome distribution of the various nerve roots.
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2% isobaric lidocaine was insufficient to produce anesthesia 
in the first four patients of the study, due to the short time of 
action, with need for anesthetic complementation, reason of 
this group to contain only these four patients. All patients with 
50 mg and 60 mg of 2% isobaric lidocaine presented sufficient 
anesthesia for the surgical procedure without need for anesthesia 
complementation.

Based on another study the maximum dispersion evaluation 
time was 20 minutes. Up to the 20 min evaluated, no patient 
of the 40 mg had thoracic levels of analgesia, being the mode 
obtained L1. At 5, 10, 15 and 20 minute’s analgesia was detected 
in the thoracic dermatomes in all patients with 50 mg and 60 mg. 
At 20 min the maximum diffusion was obtained in 100% of the 
patients, being significantly with 3 mL (mode=T7) than 2.5 mL 
(mode=T10) (Figure 3). There is a significant association between 
increase dose and cephalic dispersion of analgesia (Contingency 
Coefficient =0.78). 

The time needed for reaching different degrees of motor 
block is shown in Table 2. There was no significant difference to 
reach the different degrees of motor block with volumes of 2.5 
and 3 mL (Table 2). Complete motor blockage of the lower limbs 
occurred in all patients in the 2.5 mL group and the 3 mL group. 
No patient in the 2 mL group achieved degrees 2 and 3 of lower 
limb motor block.

The duration of analgesia and motor blockade are shown in 
Table 3. The analgesia time ranged from 30 to 135 min, being 
significantly higher at 60 mg (113 min) than at 50 mg (101 min) 

and 40 mg (33 min) (Table 3). The time of the motor block ranged 
from 20 to 115 min, being significantly higher with 3 mL (100 min) 
than with 2.5 mL (93 min) and 2 mL (25 min) (Table 2). There is 
a significant association between increase dose and duration of 
analgesia and motor blockade (test Kruskal-Wallis p<0.01). Using 
the Wilcoxon-Mann-Whitney test (w=42, p=0.001851) suggests 
that the sensitive blocking time is longer than the motor blocking 
time with all doses used. Using the Spearman correlation (r = 
0.8323) shows a strong association in which sensory blockade is 
longer lasting than motor blockade.

Hypotension occurred in a 3 mL patient. Post-puncture 
headache was observed in a patient in the 3 mL group where the 
cutting point needle 27 was used.

All patients had complete anesthesia recovery. Tourniquet 
was applied in the remaining 15 patients with 50 and 60 mg, not 
which all patients referred any pain. The mean analgesia provided 
by sciatic nerve block in the popliteal region was 18±3 hours. No 
neurological complications were observed in all patients studied. 
All patients have classified their satisfaction with the technique 
as excellent.

Discussion 
The criteria for ideal ambulatory anesthesia are excellent 

operating conditions, rapid recovery, no postoperative adverse 
effects, high degree of patient satisfaction, and good cost 
effectiveness. Our results have shown that, in patients aged 
20 to 60 years, 50 mg (2.5 mL) or 60 mg (3 mL) of 2% plain 

Dates Lido=40 mg Lido=50 mg Lido=60 mg P Value
Age (ys) 37.5±11.5 36.8±12.4 35.0±9.8 0.91 *
Weight (kg) 65.5±6.5 66.0±6.0 65.0±7.4 0.63 *
Height (cm) 166.2±3.5 168.6±2.0 166.2±4.8 0.11 *
ASA: I/II 4 / 0 16 / 4 14 / 6 0.44 **
Latency time (min) 1:20±0:20 1:14±0:13 1:16±0:23 0.41 *

* Kruskal-Wallis ** Chi Square Test
Table I: Demographics Dates

Time Motor Block Lido=40 mg Lido=50 mg Lido=60 mg P Value
Degree 1 (min) 2:38±0:54 1:24±0:46 1:20±0:25 0.031*
Degree 2 (min) NO 3:34±1:48 3:14±1:09 0.26*
Degree 3 (min) NO 6:36±1:48 5:24±1:18 0.035*

* Kruskal-Wallis
Table 2: The time needed for reaching different degrees of motor block

Time Lido=40 mg Lido=50 mg Lido=60 mg P Value
Sensitive (min)
(Minimum-Maximum)

33.5±3,1
(30 – 37)

101.9±10,1
(90 – 120)

113.9±11,3
(90 – 135) 0.000099*

Motor Block (min)
(Minimum-Maximum)

25.5±4.2
(20 – 30)

93.4±10.4
(90 - 120)

100.1±8.4
(85 - 115) 0.00094*

* Kruskal-Wallis
Table 3: The duration of analgesia and motor blockade

Figure 2: Latency time with different doses.
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much less after levobupivacaine, bupivacaine and articaine than 
after lidocaine, in various types of surgery and was inserted in the 
sitting position [13]. No temporary neurological symptoms were 
observed in this study with isobaric lidocaine doses. Another 
factor which might have contributed to the absence of these 
symptoms in our study was the prone position for the surgery, 
the same observed with hypobaric lidocaine [6]. Other authors 
have suggested that positioning during surgery may contribute 
to temporary neurological symptoms, especially the lithotomy 
position and during knee procedures [14].

There was no urinary retention in our study, similar to the 
results obtained with three different doses of 0.6% hypobaric 
lidocaine [15]. The incidence of post-dural puncture headache 
should not be a limiting factor for choosing spinal anesthesia if 
fine needles are used. Our study has used 27G cut needles and 
this complication was observed in only one patient. Hypotension 
during neuraxial block is caused by vasodilatation, with 
predominance of venous dilatation and consequent decrease in 
venous return and cardiac output. The level of hypotension is 
related to the level of the blockade. Head-down position during 
surgery may have also contributed to prevent hypotension and 
hypotension was seen in only one patient.

The relief of the post-operative pain is a pre-requisite to 
a better recovery and a fundamental part to the success in the 
implantation of a project of acceleration of Hospital discharge 
[16] and outpatient surgery. Because of this, a protocol of regional 
anesthesia must be developed and applied, not only for surgery 
but also for post-operative analgesia, without intrathecally 
opioids. The analgesia of patients in this study was performed 
with sciatic block after surgery, with an average duration of 18 
hours. With the dose employed, all patients presented residual 
analgesia next day to the surgery, although no one presented a 
motor block.

Our study has concluded that 2% isobaric lidocaine doses may 
have several advantages, especially for outpatient procedures, 
such as fast recovery, hemodynamic stability, patient satisfaction, 
with longer sensitive than motor block in the lower limbs, fast 
recovery, no urinary retention, and decreased risk for temporary 
neurological symptoms. In addition, the patient is already 
anesthetized in the position in which he will be operated (ventral 
decubitus).
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