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The popliteal fossa nerve block (PFNB) technique is 
one of the most popular anesthesia method in the foot 
and ankle surgery. The wide awake local anesthesia 
no tourniquet (WALANT) technique is an local 
anesthetic method and it has been gaining popularity 
in orthopedic surgery in recent years. Our aim is to 
compare the efficacy of the WALANT and the PFNB 
techniques in pain management. This prospective 
study included 40 patients with lateral malleolar 
and medial malleolar fractures. The first group was 
anesthetized using the WALANT technique; in the 
second group, PFNB was performed. All patients 
were evaluated for intrasurgical bleeding amounts, 
mean arterial pressure, surgery time and VAS scores 
for presurgical pain, pain during the local anesthetic 
injection sequence, mean intrasurgical pain, mean 
postsurgical pain. A total of 40 patients in both groups 
were successfully operated on with the WALANT and 
the PFNB techniques. When the two groups were 
compared, statistically significant differences were 
observed for mean intrasurgical VAS (p = 0.033), 
mean postsurgical VAS (p = 0.038) and intrasurgical 
bleeding (p = 0.006). No significant difference was 
found in pain scores during anesthetic injection 
(p = 0.529), mean arterial pressure (p = 0.583) and 
surgery time (p = 0.277). The PFNB technique is more 
successful in pain management in the treatment of 
the unimalleolar fractures. Intrasurgical bleeding 
amounts were less detected in the WALANT tech-
nique. The both techniques are a reliable and suitable 
anesthetic method in the surgical treatment of uni-
malleolar fractures. 

Keywords: WALANT; popliteal fossa nerve block; 
malleolar fracture; visual analog scale; ORIF.

INTRODUCTION

Malleolar fractures constitute approximately 
10% of all fractures presented to the emergency 
department and the average age of these patients is 45 
years (1). Malleolar fractures are usually surgically 
treated to maintain stability, correct alignment, and 
prevent posttraumatic osteoarthritis, because even a 
1-millimeter displacement of the talus reduces the 
contact surface by 42% in the ankle joint (2). Open 
reduction and internal fixation (ORIF) is generally 
preferred as the surgical method.
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In the surgical treatment of malleolar fractures, 
the use of a tourniquet is often preferred, both to 
reduce blood loss and to provide a clean surgical 
field. However, when the duration of surgery is 
prolonged, complications such as tourniquet-related 
thigh pain and postsurgical swelling in the foot and 
ankle may arise. 

Many different anesthesia methods are used 
during surgery. Current methods in the literature in-
clude general anesthesia, spinal and epidural anes-
thesia, peripheral nerve block, and local anesthesia 
with IV sedation (3). 

Popliteal fossa nerve block (PFNB), which is a 
type of sciatic nerve block, has recently started to 
be preferred in foot and ankle surgery (4). Despite 
large numbers of cases, low complication rates have 
been reported (5). It is a more reliable method for 
the cardiovascular and pulmonary system, although 
it poses a risk of neuropathic pain in the early 
postoperative period (3). 

The “wide awake local anesthesia no tourniquet” 
(WALANT) technique was first described by Dr. 
Donald H. Lalonde in 2005 (6). Lidocaine and 
epinephrine are injected subcutaneously into the 
area to be operated on. Thus, local anesthesia and 
vasoconstriction are obtained in the surgical field. 
This technique also removes the need to use a 
tourniquet and thus prevents possible complications 
of tourniquet usage (7). The WALANT technique 
was first used for phalanx and metacarpal fractures, 
tendon ruptures, and simple wrist surgeries (8). 
Recently, this technique was extended to the 
treatment of distal radius and olecranon fractures, 
many soft tissue procedures, and the treatment of 
joint arthritis (9,10). Patient satisfaction is high with 
this technique because it eliminates the risks of the 
anesthesia, especially in patients with comorbidities, 
and it reduces hospital stay and cost (11).

When the literature on the WALANT technique 
was examined, it was seen that a single study 
has been performed about the application of this 
technique for ankle fractures (12). The aims of our 
study; to prove the reliability and effectiveness of 
the WALANT technique in the surgical treatment 
of unimalleolar fractures, to compare the efficacy 
of the WALANT and the PFNB techniques in pain 
management.

MATERIALS AND METHODS

Our research was approved by the research ethics 
committee of our institution and we received signed 
informed consent regarding the WALANT or the 
PFNB anesthesia techniques to be applied from 
all patients. All patients in the study were operated 
on by the same surgeon, and the study comprised 
patients with the diagnosis of ankle fracture in our 
institution from January 2019 to December 2019. 
Inclusion criteria of the study; patients with isolated 
lateral or medial malleolar fractures and patients 
who agreed to be operated with the WALANT or 
the PFNB method. Posterior malleolar fractures, 
bimalleolar and trimalleolar fractures, pilon frac-
tures, open fractures, patients using antiaggregant 
or anticoagulant drugs, alcohol or drug abuse, 
severe peripheral neuropathy and  patients with very 
low or very high pain threshold were the exclusion 
criteria of the study. During this period, 40 patients 
(23 males and 17 females, age range 21-75 years, 
mean age 43.17) with unimalleolar fractures 
were operated using the WALANT or the PFNB 
techniques, respectively (one patient WALANT, 
one patient PFNB). The lateral malleolar fractures 
of 21 patients and the medial malleolar fractures of 
19 patients were fixed by ORIF. No patients were 
given an antiaggregant or anticoagulant drug before 
surgery to prevent the amount of intrasurgical 
bleeding. Patients’ demographic characteristics, 
fracture types, presurgical VAS scores, VAS scores 
during anesthetic injection, mean intrasurgical VAS 
scores, mean postsurgical VAS scores, intrasurgical 
bleeding amount, duration of surgery, and mean 
arterial pressure were recorded.

We used 2% lidocaine (Aritmal®, Osel Company, 
Turkey), epinephrine (1/1000; Galen Company, 
Turkey), and 8.4% NaHCO3 (Onfarma Company, 
Turkey) in the WALANT procedures according to 
the patients’ group assignments. First, we mixed 20 
mL of 2% lidocaine, 1 mL (1/1000) of epinephrine, 
and 4 mL of 8.4% NaHCO3. By adding saline to 
this mixture, we completed the volume to a total of 
40 mL. First we administered 10 mL of the local 
anesthetic to the fracture site for haematoma block 
(Figure 1a), followed by 10 mL of local anesthetic 
subcutaneously 1 cm under the skin from the proxi-



Acta Orthopædica Belgica, Vol. 88 - 2 - 2022

	 comparison of the walant and the pfnb  techniques in treatment of unimalleolar fractures	 361

mal to the distal of the incision line (Figure 1b), and 
finally 10 mL of the local anesthetic to the fracture 
site (Figure 1c). During the injection, 22-G needles, 
were used for patient comfort. Since the lateral 
and medial malleolar are subcutaneous bones, we 
did not need to receive ultrasound guide to prevent 
possible nerve damage during injection. VAS scores 
were recorded during the injections. We kept an 
additional 10 mL of the local anesthetic ready in 
case it might be needed during surgery. We waited 
mean 18 minutes after the injections for adequate 
anesthesia and vasoconstriction. Before starting 
the surgery, we checked the anesthesia effect by 
palpating the fracture line. We applied an additional 
5 mL of local anesthetic to the syndesmosis space 
for the 11 patients who had a syndesmosis injury to 
be fixed with a syndesmotic screw.

The PFNB technique was performed for all patients 
by the same anesthesiologist in the block room 
30 minutes before surgery. It was performed with 
ultrasound guidance (LOGIQ P6; GE Healthcare) 
using a high-frequency linear transducer (3.4-10.8 
MHz) (Figure 2a). After introducing a 22-G needle, 
approximately 2 mL of saline was administered to 
evaluate the proximity to the target nerve (Figure 
2b). After confirming that the needle was in the right 

place, approximately 10 mL of a mixture of 0.50% 
bupivacaine (Marcain®, AstraZeneca Company, 
UK) and 2% lidocaine (Aritmal®, Osel Company, 
Turkey) prepared in a ratio of 1:1 was injected as 
a bolus through the needle. We waited mean 22 
minutes after the injections for adequate anesthesia. 
Before starting the surgery, we checked the effect 
of the anesthesia by palpating the fracture line as 
in the WALANT group. The patient was taken to 
the operating room after the PFNB effect was 
controlled. No patients needed additional doses of 
medication or sedation intrasurgically.

ORIF was performed as a standard surgical pro-
cedure for all patients. Syndesmosis injury was 
evaluated by applying Cotton test intrasurgically. 
All patients were monitored by an anesthesiologist 
assistant. Mean arterial pressure was kept in the range 
of 80-100 mmHg throughout the surgery in order 
not to affect the amount of bleeding. Patients with 
a mean arterial pressure of more than 100 mmHg 

  a

c

  b

Figure 1. — a. Application of local anesthetic for haematoma 
block into fracture site. b. Application of local anesthetic 
sub-cutaneously on the incision line. c. Application of local 
anesthetic into the syndesmosis space when a syndesmotic 
screw was required.

  a

  b

Figure 2. — a. Application of ultrasound guided PFNB 
technique. b. Tibial and common peroneal nerve in popliteal 
fossa on ultrasound image.
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Patients were not given splints or casts to start 
early postoperative movement to maintain fracture 
fixation. The patients were followed in our clinic for 
approximately 4-6 hours in terms of postsurgical 
vital signs and VAS scores. A total of 5 VAS scores 
were taken every hour after the operation and the 
average was recorded as the postsurgical VAS 
score. All patients were discharged one day after the 
operation when no complications were observed. 

Upon collection, all data were categorized with 
Microsoft Office Excel 365 software. Data are 
presented as mean ± standard deviation (SD) and 
median (minimum-maximum). The power analysis 
of the study was performed by department of bio-
statistics and the sample size was found to be suf-
ficient. Independent samples t-tests were used to 

were given antihypertensive drug before surgery 
and mean arterial pressure remained between 80-
100 mmHg. In both methods, the pain felt by the 
patient was recorded as a VAS score every 10 
minutes. The VAS scores recorded during surgery 
were averaged and recorded as the intrasurgical 
VAS score. There was no need for an additional 
dose of the local anesthetic in any patient for severe 
pain. The amount of bleeding was recorded during 
surgery, calculated based on the total number of 
surgical gauzes that absorbed blood in the surgical 
area during operation. Based on a previous study 
with the estimation of the blood loss, the amount 
of bleeding was calculated considering that there is 
approximately 3 mL of blood in the surgical gauze 
(10×10 cm) that has reached 25% saturation (13).

Case Gender Age Fracture 
Type

Presurgical 
VAS 

VAS During 
Anesthetic 
Injection

Mean 
Intrasurgical 

VAS 

Mean 
Postsurgical 

VAS

Intrasurgical 
Bleeding (ml)

Surgery 
Time 

(Minutes)

Mean Arterial 
Pressure 
(mmHg)

1 M 57 LAT 4 3 0 0 6 30 91
2 M 35 MED 5 3 1 0 6 25 94
3 F 63 LAT 2 2 2 1 12 35 83
4 F 28 LAT 6 2 1 0 9 30 97
5 M 34 MED 4 2 0 0 6 25 81
6 F 41 LAT 4 3 1 0 6 30 90
7 F 27 MED 7 4 2 1 12 30 82
8 M 32 LAT 5 2 1 0 21 35 85
9 M 64 LAT 4 4 3 2 18 35 88
10 M 49 MED 3 2 2 1 15 35 84
11 F 31 MED 5 3 1 0 6 25 93
12 M 55 LAT 6 1 0 0 12 20 86
13 M 75 LAT 3 2 2 1 9 25 95
14 F 33 MED 5 4 1 0 6 30 92
15 M 38 LAT 4 1 1 0 15 25 83
16 F 29 MED 7 4 3 2 12 30 99
17 M 38 LAT 5 3 2 1 18 40 94
18 F 36 LAT 6 2 1 1 12 35 81
19 F 47 MED 3 2 0 0 9 30 95
20 M 59 MED 2 1 0 0 12 25 92

Table 1. — Recorded data of patients undergoing the WALANT technique

M : Male, F : Female, LAT : Lateral malleolus, MED : Medial malleolus,, VAS : Vısual analog scale.
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fractures. 4 of the patients in this group required a 
syndesmosis screw. 

Demographic characteristics and types of frac-
tures of patients undergoing surgery are presented 
in Table 3. In terms of these features, the values in 
both groups were determined close to each other.

Statistical comparison of the two groups is shown 
in Table 4. When the groups were compared, the 
mean intrasurgical and mean postsurgical VAS score 
was statistically significantly lower in the PFNB 
group (p = 0.033, p = 0.038). As stated before, the 
total bleeding amount was calculated by multiplying 
the number of surgical gauze collected until the end 
of surgery. The amount of intrasurgical bleeding 
was statistically significantly less calculated in the 
WALANT group (p = 0.006). Although, VAS score 
of during anesthetic injection and mean arterial 
pressure were less detected in the WALANT group 

evaluate parametric statistics and Mann-Whitney U 
tests were used to evaluate non-parametric statistics. 
Values of p < 0.05 were accepted as statistically 
significant. 

RESULTS

The data recorded for patients treated with the 
WALANT technique are shown in Table 1. This 
group included 11 male and 9 female patients. 11 
of these patients had lateral malleolus and 9 had 
medial malleolus fractures. In this group, 5 patients 
needed a syndesmosis screw and therefore received 
an additional syndesmosis injection. 

The data recorded for patients treated with the 
PFNB technique are shown in Table 2. This group 
included 12 male and 8 female patients. 10 patients 
had lateral malleolus and 10 had medial malleolus 

Case Gender Age Fracture 
Type

Presurgical 
VAS 

VAS During 
Anesthetic 
Injection

Mean 
Intrasurgical 

VAS 

Mean 
Postsurgical 

VAS 

Intrasurgical 
Bleeding (ml)

Surgery 
Time 

(Minutes)

Mean Arterial 
Pressure 
(mmHg)

1 M 56 MED 4 2 1 1 12 25 94
2 F 38 LAT 5 4 0 0 18 35 89
3 M 21 MED 3 3 0 0 21 25 83
4 M 33 LAT 6 2 1 1 15 30 88
5 F 46 LAT 6 2 0 0 12 40 92
6 M 68 MED 5 3 0 0 12 30 98
7 F 43 LAT 4 3 1 0 9 35 94
8 M 36 LAT 5 2 0 1 6 30 90
9 F 48 MED 4 4 2 1 21 25 93
10 F 34 LAT 3 1 1 0 24 40 87
11 M 30 MED 5 2 0 0 18 30 82
12 M 73 MED 6 3 1 0 15 25 99
13 M 39 LAT 7 2 0 0 18 35 90
14 M 27 MED 5 3 0 1 15 35 84
15 F 25 MED 7 4 1 0 9 30 86
16 M 39 LAT 5 3 0 0 12 45 91
17 M 46 MED 4 3 0 0 18 35 92
18 F 37 LAT 6 4 1 0 15 30 96
19 M 59 MED 4 2 2 1 24 25 88
20 F 58 LAT 5 2 0 2 21 35 93

Table 2. — Recorded data of patients undergoing the PFNB technique

M : Male, F : Female, LAT : Lateral malleolus, MED : Medial malleolus,, VAS : Visual analog scale, PFNB : Popliteal fossa nerve block.
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patient in the first group and was treated with wound 
debridement and oral ampicillin and ciprofloxacin. 
In one patient described numbness in the medial 
side of the foot and gave overreacted to painful 
stimuli. Oral pregabalin was applied for treatment 
at 150 mg/day. In the 6th month of follow-up, the 
complaint of neuropathic pain was completely 
resolved and drug treatment was discontinued.

DISCUSSION

The PFNB technique has gained particular 
popularity in foot and ankle surgery in recent 
years (15). It is a more selective regional anesthesia 
method compared to spinal anesthesia and it has less 
risk of headache after surgery (16). Compared with 
general anesthesia, PFNB does not have side effects 
of nausea and vomiting. Moreover, it is extremely 
safe for the cardiopulmonary system (17). However, 
complications such as postsurgical neuropathic 
pain may occur after PFNB. In a study conducted 
by Gartke et al., 147 patients undergoing foot 

Characteristics WALANT 
Technique

PFNB Technique

Gender, n (%)
  Male
  Female

11 (55%) 
9 (45%)

12 (60%)
8 (40%)

Age, year
  Mean ± SD
  Median (min-max)

43.550 ± 14.136
38 (27-75)

42.800 ± 14.092
39 (21-73)

Fracture type, n (%)
  Lateral
  Medial

11 (55%) 
9 (45%)

10 (50%)
10 (50%)

Table 3. — Demographic characteristics and fracture types of 
the patients

WALANT : Wide awake local anesthesia no tourniquet, PFNB : Pop-
liteal fossa nerve block, SD : Standard deviation

Parameters WALANT Technique PFNB Technique p Value
Presurgical VAS
Mean ± SD
  Median (min-max)

4.500 ± 1.468
4-5 (2-7)

4.950 ± 1.145
5 (3-7)

0.341

VAS During Anesthetic Injection
  Mean ± SD
  Median (min-max)

2.500 ± 1.000
2 (1-4)

2.700 ± 0.864
3 (1-4)

0.529

Mean Intrasurgical VAS
  Mean ± SD
  Median (min-max)

1.200 ± 0.951
1 (0-3)

0.550 ± 0.686
0 (0-2)

0.033*

Mean Postsurgical VAS
  Mean ± SD
  Median (min-max)

0.500 ± 0.688
0 (0-2)

0.400 ± 0.598
0 (0-2)

0.038*

Intrasurgical Bleeding, ml
  Mean ± SD
  Median (min-max)

11.100 ± 4.575
12 (6-21)

15.750 ± 5.045
15 (6-24)

0.006*

Surgery Time, minute
  Mean ± SD
  Median (min-max)

29.750 ± 4.993
30 (20-40)

32.000 ± 5.712
30 (25-45)

0.277

Mean Arterial Pressure, mmHg
Mean ± SD
  Median (min-max)

89.250 ± 5.729
90-91 (81-99)

90.450 ± 4.695
90-91 (82-99)

0.583

Table 4. — Statistical comparison of both techniques

WALANT : Wide awake local anesthesia no tourniquet, PFNB : Popliteal fossa nerve block, SD : Standard deviation, 
VAS : Visual analog scale, * : Statistically significant

(p = 0.529, p = 0.583), they were not statistically 
significant.

In first group, the safe anesthetic limit of 7 mg/kg 
for the WALANT technique was not exceeded (14). 
No local or systemic complications of medication 
were observed in any patients after surgery. Super-
ficial infection of the incision area occurred in only 1 
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pain score in WALANT technique has been found 
to be higher than the PFNB technique, the patients 
who were applied the WALANT technique also 
tolerated the pain comfortably during surgery. In 
addition, the VAS scores measured during anesthetic 
injection and presurgically were not statistically 
significant but similar values were obtained in the 
two groups. The PFNB technique has been shown 
to provide prolonged analgesia for up to 18 hours 
in the postoperative period (21). Based on this, we 
can say that the PFNB technique is also comfortable 
in terms of postoperative pain control. On the other 
hand, postoperative pain control is not that long in 
the WALANT technique. In a study by Kang et al., 
although the WALANT were applied in patients 
with carpal and cubital tunnel release and it was 
seen to be effective in controlling pain in the early 
postoperative period, this efficacy is not as long as 
PFNB (22). In our study, the mean postsurgical pain 
was higher in the WALANT group and the feeling 
of rebound pain started in a shorter time.

In a previous study, different rates of NaHCO3 
were added to the lidocaine-epinephrine mixture 
and these anesthetics with different pH levels 
were applied (23). For this reason in our research, 
we added NaHCO3 to the lidocaine-epinephrine 
mixture in the WALANT technique so the pH value 
of the WALANT will be closer to the physiological 
pH value of the human body, the pain intensity will 
be decreased.

Some studies have shown that lidocaine is 
chondrotoxic and increases the possibility of joint 
cartilage damage (24). Furthermore, the chondro-
toxic effect of 2% lidocaine is higher than that of 
1% lidocaine. Therefore, we diluted 20 mL of 2% 
lidocaine with saline to 40 mL and reduced the 
lidocaine concentration to 1% in WALANT group. 
In this way, we aimed to have less cartilage damage 
in joint-related fractures. As there is no risk of joint 
cartilage damage in the PFNB group, it has an 
important advantage in this regard.

The present comparison of the WALANT and the 
PFNB techniques in unimalleolar fractures is the 
first such analysis in the literature and we believe 
that the WALANT technique will become more 
widespread, especially in lower limb surgeries, as 
it is increasingly learned and developed. Moreover, 

and ankle surgery received PFNB and were then 
followed for 8 months after surgery. The prevalence 
of neuropathic symptoms was 41% at 2 weeks, 
decreasing to 24% at 34 weeks. The prevalence 
of severe neuropathy was 4% (18). In our study, 
only 1 (5%) of 20 patients who underwent PFNB 
developed postoperative neuropathic pain; that 
patient had completely recovered in the sixth month 
after surgery with medical treatment. The PFNB 
technique is extremely safe and comfortable in 
foot and ankle surgery if applied by an experienced 
anesthesiologist. In addition, it provides long-term 
anesthesia with a single injection and does not 
require additional doses.

The patients in both the WALANT and PFNB 
groups were discharged from the hospital the day 
after surgery. Since spinal, epidural, or general 
anesthesia was not applied, there was no need 
to keep them in the hospital to follow possible 
complications. As a result, the hospitalization costs 
were dramatically reduced and orthopedic service 
circulation was provided more comfortably (19).

It was waited for the effectiveness of the anesthesia 
for a mean of 18 minutes in the WALANT group 
and 22 minutes in the PFNB group. We measured in 
the study that the anesthetic effect started sooner in 
the WALANT group.

One of the parameters that we considered in our 
research was the amount of bleeding. In a study by 
Jha et al., measurements was made by weighing 
bloody gauze to estimate the amount of bleeding 
(20). However, since there was not a lot of blood 
loss in our research, we preferred the method we 
described earlier (13). We had a lower bleeding 
amount than expected in both of our groups, and the 
mean amount of bleeding was less in the WALANT 
group, which was found to be significant. We kept 
the mean arterial pressure of the patients in both 
groups between 80 and 100 mmHg intrasurgically 
to prevent increased amounts of bleeding. We think 
that the vasoconstrictive effect of the epinephrine 
used in the WALANT technique facilitated this 
result.

When VAS scores were evaluated between the 
groups, the mean intrasurgical and mean postsurgical 
VAS score was statistically significantly lower in 
the PFNB group. Although the mean intrasurgical 
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since there is no need to use a tourniquet, risks such 
as tourniquet pain and ischemia after surgery are 
avoided (25). One of the most important features, 
while an experienced anesthesiologist is needed 
for the PFNB method, the WALANT can easily be 
applied directly by orthopedic surgeons directly 
in the surgery of subcutaneous bones such as the 
lateral and medial malleolus.

Our research has some limitations. First of all, 
the VAS scores that we used to evaluate the patients 
were based entirely on patients’ statements. Pain 
sensitivities and the degree of injury to which 
patients are exposed may differ from each other. 
Therefore, our measurements of pain were not 
objective. Secondly, the amount of intrasurgical 
bleeding was not measured with precision; it was 
estimated based on the number of bloody sponges. 
Amounts may vary due to not having equal amounts 
of blood in each surgical gauze. Thirdly, our patient 
follow-up time was not long enough and longer 
follow-up times are needed for late complications. 
Another limitation is that there was no correlation 
between the groups in terms of comparisons for 
gender, age, and type of fracture.

CONCLUSION

It has been determined that the PFNB technique, 
which has gained an important place in ankle 
surgery in recent years, is more advantageous 
than the WALANT technique in terms of pain 
management. On the other hand, less blood loss 
was seen with the WALANT technique. We think 
that the WALANT technique will become popular 
in ankle ankle surgery in the future due to its ease of 
application, cost and practicality.
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