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Abstract
Introduction: In Podiatry, one of the most used anesthetic technique used digitally is Frost´s H technique. However, there are profes-

sionals who claim that the lateralization of the needle under the extensor tendon could damage it. Therefore, the aim of this study was to 
compare the traditional technique with 2 of its variants that do not include lateralization (sweeping technique and 4-point technique).

Patients and methods: The sample consisted of 18 participants, ranging in age from 20 to 27 years. The anesthetic technique was 
applied randomly, noting the pain experienced during and 10 minutes after the puncture, as well as observing the possible adverse effects 
48 hours after the procedure.

Results: After conducting the study, the results obtained were that pain during puncture was 4.2 + 2.2 in the Frost´s H technique, 
3.8 + 1.4 in the 4-point technique, and 4.1 + 0.8 in the sweep technique, with no significant differences between them (p = 0.912). Likewise, 
the effectiveness was similar in the 3 techniques (p = 0.597). The most common complication was posterior hematoma, with no significant 
differences between groups (p = 0.574).

Discussion: With the results obtained, it is determined that the lateralization of the Frost´s H technique is not harmful to the hallux 
extensor tendon, as well as that the 3 anesthetic techniques are similar in terms of pain, latency time and efficacy.

Resumen
Introducción: En Podología, una de las técnicas anestésicas más empleada a nivel digital es la H de Frost. Sin embargo, hay profesionales 

que afirman que la lateralización de la aguja por debajo del tendón extensor podría provocar daños en el mismo. Por ello, el objetivo de este 
estudio fue comparar la técnica tradicional con 2 de sus variantes que no incluyen la lateralización (técnica de barrido y técnica de 4 puntos).

Pacientes y métodos: La muestra se compuso de 18 participantes, comprendidos en un rango de edad entre 20 y 27 años. Se aplicó 
al azar la técnica anestésica, anotando el dolor experimentado durante y 10 min tras la punción, así como observando los posibles efectos 
adversos 48 h después del procedimiento.

Resultados: Tras realizar el estudio, los resultados obtenidos fueron que el dolor durante la punción fue de 4.2 + 2.2 en la técnica en H 
de Frost, de 3.8 + 1.4 en la de 4 puntos, y de 4.1 + 0.8 en la de barrido, sin existir diferencias significativas entre ellas (p = 0.912). Asimismo, 
la efectividad resultó similar en las 3 técnicas (p = 0.597). La complicación más común fue el hematoma posterior, sin diferencias signifi-
cativas entre grupos (p = 0.574).

Discusión: Con los resultados obtenidos, se determina que la lateralización de la técnica en H de Frost no resulta perjudicial para el 
tendón del extensor del hallux, así como que las 3 técnicas anestésicas presentan similitud en cuanto a dolor, tiempo de latencia y eficacia.

http://dx.doi.org/10.20986/revesppod.2025.1709/2024
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Introduction

The Frost H anesthetic technique for the first toe is the most 
widely used method during surgical procedures¹, particularly in 
nail surgery. These procedures require nerve block of the entire toe, 
necessitating between 2 a mL nd 4 mL of anesthetic to achieve the 
desired effect². This technique involves a variation of local anes-
thesia³, which results in reversible and temporary numbness of the 
area, caused by the temporary inhibition of nerve fiber excitation⁴. 
Among its advantages, this technique, through the infiltration of 2% 
mepivacaine, allows for toe block throughout the surgical process 
and provides postoperative analgesia for 1 to 2 hours, facilitating the 
post-surgical process⁵.

The Frost H technique involves two dorsal punctures, one in the 
lateral region accompanied by lateralization, and another in the me-
dial region⁴. During the ascending path, anesthetic wheals are left to 
cover the course of the digital, dorsal, and plantar nerves. The needle 
also passes under the extensor tendon of the Hallux to anesthetize 
the dorsal nerves. Typically, this anesthetic procedure does not pose 
significant risks to the patient⁶, although some professionals suggest 
that the lateralization performed may lead to paresthesia, permanent 
numbness of the area, or damage to the soft dorsal tissues of the first 
toe. It is also believed that lateralization under the extensor during this 
procedure could cause damage to the tendon sheath of the extensor 
complex. However, there is no scientific evidence to support this.

To avoid these potential complications, variations of the tech-
nique have been described, such as puncturing the two anatomical 
points mentioned earlier, omitting lateralization, or the inverted V 
technique, where infiltration is performed on the dorsum of the first 
toe, above the extensor tendon, followed by lateralization and infil-
tration of the lateral and medial regions⁵. Other variations involve 
continuous infiltration during needle withdrawal without aspiration 
or wheal formation.

Since the efficacy of the Frost H technique compared to its vari-
ants (4-point technique, where wheals are left only on the plantar and 
dorsal parts of each lateral side of the toe, or the sweep technique) 
is not well understood, and it is unclear whether lateralization under 
the extensor tendon causes tissue damage, the objective of this study 
was to evaluate pain during administration, latency time, and adverse 
effects following infiltration.

Materials and methods

The study consists of a randomized clinical trial that included a 
total of 18 participants (14 women and 4 men), with a mean age of 
23.11 + 2.4 years and a mean weight of 66.7 + 14.5 kg. The minimum 
and maximum values of these variables are shown in Table I. All par-
ticipants volunteered and signed informed consent.

Inclusion and exclusion criteria

Participants meeting the following inclusion criteria were select-
ed: young individuals of both sexes aged between 18 and 30 years, 
students of Centro Universitario de Plasencia (Spain), those who 
signed the written informed consent form to participate in the study.

Participants meeting the following criteria were excluded: pres-
ence of infection, trypanophobia, allergy to the anesthetic used.

Protocol

After participant acceptance and signing of consent, one of the 
three anesthetic techniques was randomly applied to each partici-
pant, with each group assigned a number:

• Group 1: Frost H (n = 6).
• Group 2: 4-point technique (n = 7).
• Group 3: Sweep technique (n = 5).
The following materials were used for all procedures:
• Sterile drapes.
• Sterile gauze.
• Povidone-iodine.
• 5 mL syringes.
• 27G needles.
• 2 mL of 2% mepivacaine.

Group 1: Frost H anesthetic technique (n = 6)

The Frost H technique (Figures 1 and 2) is a simple process invol-
ving two punctures and needle lateralization⁴:

1. First, a puncture is performed in the dorsal and lateral region 
of the toe, at the start of the interdigital commissure. The nee-
dle is inserted until it reaches the plantar region of the toe, 
taking care not to pierce the skin. Once in this area, aspiration 
is performed before infiltrating the anesthetic to ensure no 
capillary has been compromised. If no blood is observed dur-
ing aspiration, a small amount of anesthetic (approximately 
0.15 cc) is infiltrated. The needle is then withdrawn, with 
aspirations and infiltrations performed along the path until 
reaching the dorsal region (typically 4 times)⁴.

2. Afterwards, upon reaching the dorsal region, the needle is 
not removed. Instead, it is lateralized at 90°, while the toe is 
dorsiflexed to allow the needle to pass under the extensor 
tendon of the Hallux. Four more aspirations and infiltrations 
are performed during the dorsal digital path. The needle is 
then removed for the second puncture⁴.

3. Finally, a second puncture is made in the dorsal and medial 
region of the toe, with aspirations and infiltrations performed 
similarly during the path⁴.

Group 2: 4 point anesthetic technique (n = 7)

1. The first step in this technique is a puncture in the dorsal and 
lateral region, reaching the deep digital level. A first aspira-

Table I. Descriptive statistics of anthropometric 
characteristics.

N Minimum Maximum Mean
Std. 
Deviation

Age 18 20 27 23.11 2.423

Weight (kg) 18 49.0 103.0 66.744 14.5120

Height (m) 18 1.48 1.85 1.6639 1.0256

BMI 18 19.22 30.09 23.8780 3.09029
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tion and infiltration are performed. The needle is then with-
drawn to the more superficial level, where a second aspiration 
and infiltration are performed.

2. The needle is removed, and a second puncture is made in the 
dorsal and medial region, with aspirations and infiltrations 
performed similarly in the deep and superficial regions. In 
summary, this technique involves four anesthetic wheals: one 
deep and one superficial in each respective puncture.

Group 3: Sweep anesthetic technique (n = 5)

This technique is similar to the Frost H technique, with the only 
difference being the omission of lateralization during the first puncture.

1. First, a puncture is performed in the dorsal and lateral region 
of the toe, reaching the deep level without piercing the skin. 
Aspirations and anesthetic infiltrations are performed until 

reaching the surface, ensuring no blood appears during as-
pirations. Approximately 0.15 cc of anesthetic is administered 
during each infiltration, typically repeated four times until 
reaching the dorsal region.

2. The needle is then removed, and a second puncture is made 
in the dorsal and medial region, following the same proce-
dure as in the lateral region. Aspirations and infiltrations are 
performed, leaving anesthetic along the path of the entire toe 
until reaching the plantar region.

Measurements

VAS pain scale

After performing the corresponding anesthetic technique, pain 
resulting from the procedure was assessed using the VAS scale on 
an iPad (Figure 3). The subject rated the discomfort during the pro-
cedure twice, with the value obtained kept hidden to avoid influenc-
ing the participant during the second measurement. The average of 
the 2 values was taken as the definitive pain estimate.

Figure 2. Frost H anesthetic.

Figure 1. Frost H anesthetic technique. A: First lateral puncture; B: Dorsal lateralization.

A B

Figure 3. VAS scale with hidden value.
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Pain after latency time

Ten minutes after the procedure (mepivacaine latency time⁷), the 
anesthetic efficacy was assessed. First, a superficial puncture was 
made on the pulp of the first toe using a 29G lancet (Figure 4). Sen-
sitivity in the lateral and medial regions of the toe was then checked 
by vigorously pulling the skin of both regions using Adson forceps. 
The participant was asked to rate the pain associated with these ac-
tions using the iPad VAS scale (2 measurements).

Assessment of tissue damage and possible complications

Two days after the anesthetic infiltration, other aspects were as-
sessed, both through visual inspection and ultrasound imaging, includ-
ing: 1) inflammation of the area, 2) redness, 3) presence of hematoma, 
4) pain, 5) difficulty or inability to mobilize the first toe, or 6) positive 
signal in Doppler PwC (ultrasound).

Statistical analysis

We conducted a descriptive analysis of anthropometric variables 
(mean and standard deviation). To compare the mean pain between 
men and women, an independent samples t-test was used. To com-
pare pain among the 3 techniques, a one-way ANOVA was applied. 
Contingency tables and Chi-square tests were used to analyze the 
relationship between technique and complications. Statistical analy-
sis was performed using SPSS 29 software (IBM SPSS Statistics, UEX 
license). A p-value < 0.05 was considered significant.

Results

Pain during the procedure

In the overall group, the mean pain in women was 4.3 + 1.5, while 
in men it was 3.4 + 1.7, with no significant difference between the 

groups (p = 0.352, Table II). Regarding mean pain by group, in the Frost 
H group it was 4.2 + 2.2, in the 4-point group it was 3.8 + 1.4, and in 
the sweep technique group it was 4.1 + 0.8. There were no significant 
differences between groups (p = 0.912, Table III).

Pain after the techniques

The mean pain in the overall group was 0.35 + 0.65. The mean 
post-procedure pain in the Frost H technique was 0.18 + 0.29, in the 
4-point technique it was 0.32 + 0.54, and in the sweep technique it 
was 0.6 + 1.08. There were no significant differences in pain between 
groups (p = 0.597, Table IV).

Complications

Angiogenesis in Doppler imaging. During ultrasound imaging 
at 48 hours, structural changes were observed in 2 participants: 
one from the 4-point technique group and the other from the sweep 
technique group. The rest showed no structural changes in the ultra-
sound examination. Differences across groups were not significant 
(p = 0.543, Table V).

Presence of hematoma. Hematoma was observed in 7 subjects, 
with 3 from the Frost H group, 3 from the 4-point technique group, 
and 1 from the sweep technique group. There were no significant 
differences between groups (p = 0.573, Table VI).

Figura 4. Posterior lancet puncture 29 G.

Table II. Average pain score between men and women.

Sex N Mean Std. Deviation p-value

Women 14 4.264 1.5062
0.352

Men 4 3.425 1.7017

t-test (Student’s t-test).

Table III. Classification of mean pain by groups.

Group N Mean Std. Deviation p-value

H Frost 6 4.2 2.2

0.9124 Points 7 3.8 1.4

Sweeping 5 4.1 0.8

One-way ANOVA test.

Table IV. Mean post-pain score by groups.

Group N Mean Std. Deviation p-value

H Frost 6 0.18 0.29

0.5974 Points 7 0.32 0.54

Sweeping 5 0.6 1.08

One-way ANOVA test.
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Discussion

Our sample, composed of young participants, showed a mean 
pain related to the procedure of around 3.8 (Table II), regardless of the 
group. This indicates that the pain from anesthetic infiltration is mod-
erate, albeit for a very short period, according to the categorical scale 
classification⁸. Although some studies suggest that women have a 
lower pain threshold⁹¹⁰, this was not demonstrated in our case, as 
both men and women responded similarly (Table II). This mean pain 
is similar to that of other studies, such as one comparing the meta-
tarsal technique with the Frost H technique¹¹, or another applying 
the inverted V anesthetic technique for digital block⁵. Thus, the pain 
would be caused by the procedure itself, anxiety, tissue distension, 
the pH of the anesthetic, or its temperature¹², being independent of 
the technique used. One study indicates that the speed of anesthetic 
administration influences the perceived pain during the procedure, 
with faster administration generally being more favorable, although 
this depends on the individual¹³. In this study, all procedures were 
performed by the same person, so we believe this factor did not sig-
nificantly influence the results.

Pain experienced after the latency time (10 minutes) was similar 
for all 3 anesthetic techniques. Thus, variations in the widely used 
technique do not affect time until the anesthetic effect begins or 
its efficacy. In this study, 2 cc of 2% mepivacaine was used, which 
may be sufficient for toe anesthesia. Some participants may have 
required a larger amount for effective anesthesia due to their size 
or weight.

Regarding the complications found, the most common one was 
the appearance of hematoma at the anesthetic puncture site. How-
ever, this is common after any puncture due to the rupture of blood 
vessels that may occur during needle insertion, as well as anatomi-

cal variations in each individual, which may predispose them to this 
complication¹⁴,¹⁵.

On the other hand, it is important to note that this complica-
tion was reported by study participants in the first few days after the 
puncture, eventually disappearing without causing any other tissue 
or structural damage to the toe.

Ultrasound imaging at 2 days did not show quantifiable damage to 
the extensor complex of the Hallux (Table V), which was one of the clini-
cal concerns discouraging the use of the Frost H technique. Therefore, 
it is determined that the possible complications that may have arisen in 
the study are independent of the technique used in each case.

In conclusion, based on the results obtained in this study, the 
3 techniques used (Frost H, sweep technique, and 4-point tech-
nique) are similar in achieving their primary endpoint: effectiveness 
in anesthetic block. Additionally, it is determined that the traditional 
technique (Frost H) does not present disadvantages compared to the 
other two techniques, as no tissue damage was observed during the 
lateralization associated with this technique. Therefore, according to 
the study findings, any of these three techniques could be used for 
anesthetic block of the first toe in podiatry, depending on the profes-
sional’s preference and criteria. In the authors’ opinion, and based 
on the results, the 3 techniques would yield satisfactory results for 
achieving digital numbness; however, the Frost H technique would be 
the primary choice, reserving the 4-point and sweep techniques for 
special cases, such as patients with greater difficulty during anesthetic 
administration, and in children, for the same reason mentioned above.

Regarding the study limitations, the main one was the small sam-
ple size, which limits the generalizability of the results. Additionally, 
the study was conducted on a group of young participants without 
nail pathology, which may bias the results, as it is unknown whether 
complete toe anesthesia would have been achieved in a real surgical 
procedure.

In conclusion, considering the results obtained, the 3 techniques 
were comparable in terms of pain during the infiltration process, re-
gardless of whether lateralization under the extensor or infiltration 
by wheals or sweep was performed. Truncal anesthesia of the first toe 
was effectively achieved with all three variants, with no significant 
advantage of one over the others. The only complication observed 
was the appearance of hematoma, considered a normal effect due 
to needle manipulation along the lateral sides of the toe, unrelated 
to the technique used.
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Table V. Doppler group contingency.

Doppler Doppler
Total

No Doppler Yes Doppler

Group

H Frost 6 0 6

4 Points 6 1 7

Sweeping 4 1 5

p-value 0.543

Chi-square test.

Table VI. Hematoma group contingency.

No Yes Total

Group

H Frost 3 3 6

4 Points 4 3 7

Sweeping 4 1 5

p 0.574

Chi-square test.
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