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ABSTRACT

BACKGROUND: Ankle fractures are common injuries that often require surgical intervention to restore proper alignment and sta-
bility. Traditional anesthesia methods, such as general and spinal anesthesia, may not be suitable for patients with significant comorbidi-
ties. The wide-awake local anesthesia no tourniquet (WALANT) technique has emerged as a viable alternative, particularly for patients
with cardiovascular or pulmonary conditions. This study aimed to compare the clinical outcomes of WALANT and spinal anesthesia
in the surgical treatment of ankle fractures.

METHODS: This prospective, randomized study included patients with bimalleolar fractures who underwent surgery between June
2022 and November 2023. Patients were randomly assigned to one of two groups: the WALANT group (n=16) or the spinal anesthesia
group (n=19). Preoperative demographic data, intraoperative parameters (including surgical time), and postoperative outcomes, such
as pain scores assessed using the Visual Analogue Scale (VAS), patient-controlled analgesia (PCA) morphine consumption, and Ameri-
can Orthopaedic Foot and Ankle Society (AOFAS) scores at 12 months postoperatively, were evaluated.

RESULTS: Both groups had similar demographic characteristics (p>0.05). There was no significant difference in operating room time
between the groups (WALANT: 180.47 minutes vs. Spinal: 190.94 minutes, p=0.30). Postoperative pain, assessed using VAS scores at
12 and 24 hours, did not significantly differ between groups. Morphine consumption via PCA was also similar (WALANT: 19.57 mg
vs. Spinal: 22.8 mg, p=0.291). At the 12-month follow-up, AOFAS scores were similar between groups (WALANT: 80 vs. Spinal: 83.1,
p=0.388). However, preoperative anxiety levels were higher in the WALANT group (p=0.001).

CONCLUSION: The WALANT technique provides comparable postoperative pain control and functional outcomes to spinal an-
esthesia in ankle fracture surgery. Although preoperative anxiety was higher in the WALANT group, no significant differences were
observed in postoperative pain or long-term recovery. WALANT represents a feasible and cost-effective alternative to traditional
methods, especially in settings with limited access to anesthesiologists, such as during natural disasters or pandemics. It may be par-
ticularly advantageous for patients with cardiovascular or pulmonary comorbidities, helping to avoid the risks associated with systemic
anesthesia.
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INTRODUCTION

Ankle fractures are among the most common types of frac-
tures. Surgical treatment is often required to ensure long-
term stability, restore proper alignment, and prevent osteo-
arthritic changes.[" Various anesthesia methods are used in
these procedures, including general anesthesia, spinal/epidural
anesthesia, peripheral nerve blocks, and local anesthesia, each
with its own advantages and disadvantages. General and spinal
anesthesia may not be suitable for patients with significant car-
diovascular or pulmonary comorbidities, prompting the need
for alternative approaches. Peripheral nerve blocks, such as
the popliteal block, can be effective in these cases; however,
they carry a risk of postoperative neuropathic complications.
1 Moreover, the importance of local anesthesia techniques is
increasingly recognized in resource-limited situations, such as
during natural disasters or pandemics.?!

The use of a tourniquet during ankle fracture surgeries is
helpful for reducing blood loss and improving surgical visibility.
However, especially in complex fractures and prolonged pro-
cedures, tourniquet use may lead to adverse effects, including
increased postoperative pain, higher postoperative opioid re-
quirements, and reduced range of motion."**!

The wide-awake local anesthesia no tourniquet (WALANT)
technique, introduced by Lalonde et al.l¥! in hand surgery,
eliminates the need for systemic anesthesia and tourniquet
use.l’! In this technique, local anaesthesia combined with epi-
nephrine is injected directly into the surgical field, allowing the
procedure to be performed on a non-sedated patient without
the use of a tourniquet. The concept of tumescent anesthesia
is applied by injecting a relatively large volume of a lidocaine-
epinephrine solution into the subcutaneous tissue of the sur-
gical area. Epinephrine induces vasoconstriction, significantly
reducing bleeding at the surgical site. Initially, WALANT was
used for soft tissue procedures such as tendon repairs and
carpal tunnel release,’” but its use has since expanded to
bone surgeries, including open reduction and internal fixation
(ORIF) of distal radius and forearm fractures.'®''l WALANT
offers several advantages, including reduced operative costs,
increased patient satisfaction, and the avoidance of tourni-
quet-related complications such as elevated postoperative
pain and higher opioid requirements.**'4

Despite its growing use in upper extremity procedures, the
application of WALANT in foot and ankle surgeries, such as
joint fusion, tendon repairs, and implant removal, remains lim-
ited.['*'*] This study aims to prospectively evaluate the clinical
outcomes of the WALANT technique in the surgical treat-
ment of ankle fractures, focusing on perioperative parameters,
early postoperative pain, and long-term functional results. We
hypothesize that the WALANT technique, which offers ad-
vantages in feasibility, cost-effectiveness, patient comfort, and
reduced complication rates, yields clinical outcomes compa-
rable to those of regional anesthesia with tourniquet use in
ankle fracture surgeries.
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MATERIALS AND METHODS

The study included patients who underwent surgical treat-
ment for ankle fractures between June 2022 and November
2023, divided into WALANT and spinal anesthesia groups.
Patients were prospectively randomized using the envelope
method, and informed consent was obtained from all partici-
pants. Detailed information about the WALANT technique
was provided to those in the intervention group. The study
was conducted in accordance with the Declaration of Hel-
sinki. Ethical approval (No. 1682716) was obtained from the
Clinical Research Ethics Committee of Istanbul University,
prior to patient enrollment, ensuring compliance with all rel-
evant ethical standards and guidelines.

Patients aged |8 years or older with bimalleolar ankle frac-
tures (with or without syndesmosis injury) were included in
the study. The exclusion criteria were as follows: (1) age un-
der 18 years, (2) comorbidities such as vasculitis, peripheral
vascular disease, or peripheral neuropathy, (3) Gustilo-An-
derson grade 2 or 3 open fractures, (4) multi-trauma cases,
and (5) unwillingness to participate in the study.

Preoperative data collected included patient demographics
(age and sex), comorbidities, mechanism of injury, fracture
classification (open/closed fractures, excluding Gustilo-An-
derson grade 22 open fractures), hemoglobin (Hgb) levels,
and the type of anesthesia administered. Preoperative anxiety
was assessed using the Amsterdam Preoperative Anxiety and
Information Score (APAIS).l'é]

The Numerical Pain Rating Scale (a numerical version of the
Visual Analogue Scale [VAS]), was used, allowing participants
to select a whole number between 0 and 10 that best repre-
sented the intensity of their pain. Perioperative parameters
included VAS scores for intraoperative pain assessment and
the total duration of surgery (operating room time). The VAS
was used to assess pain levels at |15-minute intervals through-
out the surgery, starting from its initiation. The highest of the
recorded scores during surgery was taken as the overall pain
level, with lower scores indicating lower levels of pain. Early
postoperative outcomes were evaluated based on 24-hour
morphine consumption, measured via patient-controlled an-
algesia (PCA), and VAS scores recorded at 12 and 24 hours
postoperatively. Additionally, bleeding at the surgical site was
compared between the two groups by analyzing the change
in preoperative and postoperative Hgb levels. This approach
was used because there was no bleeding at the surgical site in
the spinal group due to the use of a tourniquet.

Long-term functional outcomes were assessed using the
American Orthopaedic Foot and Ankle Society (AOFAS)

score,l'1 which evaluates ankle function.

Statistical Analysis

Continuous variables were compared using the independent
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Figure 1. Preparation of wide-awake local anesthesia no tourniquet (WALANT) solution.

samples t-test, while non-parametric data were analyzed us-
ing the Student’s t-test. A p-value <0.05 was considered sta-
tistically significant. All analyses were performed using SPSS
22.0 (IBM Inc., USA). Sample size was determined based on
power analysis performed using G*Power software, informed
by the study conducted by Wright et al. (2019). Wright et
al.l'"®l observed a difference in postoperative pain levels of
4.93 (VAS scores: 5.38 vs. 0.45) between patients receiving
general anesthesia and those treated with the WALANT
technique during forefoot surgery, with a standard deviation
of 2.35. For the present study, a more conservative effect
size of 1.125 was assumed to account for potential differ-
ences in population and clinical setting. With a significance
level (o) of 0.05, a statistical power (1-8) of 80%, and a two-
tailed Student's t-test, the minimum required sample size was
calculated to be 28 participants, with 14 in each group. This
calculation ensures sufficient power to detect meaningful dif-
ferences between the groups.

Preparation and Application of the WALANT Solution

For the preparation of the WALANT solution, 50 mL of 2%
lidocaine, 2 mL of 1:1000 adrenaline, and 10 mL of 8.4% so-
dium bicarbonate were mixed with isotonic serum to achieve
a total volume of 100 mL (Fig. 1).l'! A total of 20 cc was ad-
ministered around the incision site, targeting the periosteum

and the deep tissue areas where elevators would be placed
on the lateral malleolus. An additional |5 cc was injected into

the medial malleolus region, and |5 cc was administered from
the anterior ankle to the syndesmosis (Fig. 2). The WALANT
application was performed under sterile conditions, followed
by a 20-minute waiting period. The remaining 50 cc of the

Figure 2. Application of wide-awake local anesthesia no tourniquet
(WALANT) to the incisions on the medial malleolus, lateral malleo-
lus, and syndesmosis.

Table I. Demographic and clinical data of the groups

WALANT Spinal P value
Age (years) 46.6 (£12.9) 41.4 (x12.7) 0.25
Gender (Female - Male) 8-8 8-11 0.64
Preoperative APAIS Score 19 (£3.4) 13.3 (£5.2) <0.001*
Preoperative Hgb 12.9 (+0.6) 13.1 (£1.0) 0.41
Operating Room Time (minutes) 191 (£23.2) 180.5 (£32.3) 0.30
Postoperative |2th-hour VAS Score 3.5 (x1.9) 43 (x2) 0.49
Postoperative 24th-hout VAS Score 2.8 (x1.6) 3.8(1.8) 0.12
Postoperative 24th-hour Morphine (mg) 19.6 (£9) 22.8 (+8.4) 0.29
Change in Hgb Value 0.9 (0.1) 1.0 (£0.6) 0.84
AOFAS Score at 12 Months 80 (£8.5) 83.1 (£9.7) 0.39

WALANT: Wide-Awake Local Anesthesia No Tourniquet; APAIS: Amsterdam Preoperative Anxiety and Information Scale; VAS: Visual Analogue Scale; AO-

FAS: American Orthopaedic Foot and Ankle Society. *p<0.001.
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Figure 3. Study flowchart.

solution was reserved for additional dosing if necessary.

Postoperative Analgesia

All patients were monitored postoperatively using intrave-
nous PCA and received intravenous (IV) tenoxicam twice
daily along with IV paracetamol three times daily.

RESULTS

A total of 35 patients (16 females, 19 males) aged between
18 and 77 years, were included in the study. Of the fractures,
16 were located in the right ankle and 19 in the left ankle; all
were classified as bimalleolar fractures and were closed inju-
ries. The mechanisms of injury included sprains (n=5), out-
of-vehicle traffic accidents (n=3), motorcycle accidents (n=1),
workplace accidents (n=1), and falls from standing height
(n=25). None of the patients had additional injuries (Fig. 3).

The WALANT group consisted of 16 patients (eight males,
eight females) with a mean age of 46.6+12.9 years. The Spi-
nal group included 19 patients (1| males, eight females) with
a mean age of 41.4+12.7 years. There were no statistically
significant differences between the groups in terms of sex
distribution (p=0.64) or mean age (p=0.25) (Fig. 3).

Preoperative APAIS scores, indicating anxiety levels, were
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higher in the WALANT group (19+3.4) compared to the Spi-
nal group (13.3£5.2), with a statistically significant difference
(p<0.001). There were no statistically significant differences
between the groups in terms of Hgb values (p=0.41).

All patients underwent plate-screw fixation for lateral malleo-
lus fractures. Syndesmosis screws were applied in 30 patients:
14 in the WALANT group and 16 in the Spinal group. For
medial malleolus fractures, 28 patients received a cannulated
screw, while seven underwent fixation using the tension band
technique. The mean total operating room time was longer
in the WALANT group (191%23.2 minutes) compared to the
Spinal group (180.5£32.3 minutes), but the difference was not
statistically significant (p=0.30).

Among the |6 patients operated on using WALANT, the
highest perioperative VAS pain score averaged 2.8+2.2. At
12 hours postoperatively, the VAS scores were 3.5+.9 in the
WALANT group and 4.3+2 in the Spinal group. Although
scores were higher in the Spinal group, the difference was not
statistically significant (p=0.49). At 24 hours postoperatively,
the VAS scores averaged 2.8+1.6 in the WALANT group and
3.8£1.8 in the Spinal group. Although the Spinal group again
showed slightly higher scores, the difference was not statisti-
cally significant (p=0.12) (Table ). Morphine consumption via
the PCA device during the first 24 postoperative hours was
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lower in the WALANT group (19.6£9 mg) compared to the
Spinal group (22.84£8.4 mg), though this difference was also
not statistically significant (p=0.29). Additionally, there was
no statistically significant difference between the groups in
terms of the change in preoperative and postoperative Hgb
values (p=0.84).

At the 12-month postoperative follow-up, five patients were
lost to follow-up. Therefore, 12 patients from the WALANT
group and |8 patients from the Spinal group were evaluat-
ed. The mean AOFAS scores were 80+8.5 in the WALANT
group and 83.1+9.7 in the Spinal group, with no statistically
significant difference observed (p=0.39).

Regarding postoperative complications, two patients in the
Spinal group developed early wound-related issues, while one
patient in the WALANT group experienced a similar com-
plication.

DISCUSSION

In this study, we demonstrated that the WALANT technique
is a viable alternative to spinal anesthesia for the surgical
treatment of ankle fractures. Our findings revealed compa-
rable early postoperative and long-term outcomes between
the two groups, with no statistically significant differences
observed.

WALANT is more commonly used in hand surgery. While it
is widely applied in soft tissue procedures, its use in ORIF sur-
geries remains relatively limited.”-*) Huang et al.l'” performed
ORIF for distal radius fractures in 23 patients and reported no
complications related to 24-hour postoperative VAS scores,
fracture healing, or one-year outcomes. Similarly, How et
all'" conducted WALANT-assisted ORIF in 54 patients with
forearm fractures and observed that none required conver-
sion to general anesthesia, with no complications noted dur-
ing the 6-month postoperative follow-up period. Orbach et
al.,? in a study involving ORIF under WALANT in five pa-
tients with intra-articular distal radius fractures, also report-
ed no perioperative or postoperative complications. In our
study, we observed one case of an early wound complication
in the WALANT group, which did not require debridement.
No long-term complications were reported.

The use of WALANT in ankle surgery remains limited, with
only a few studies available. Poggetti et al.l'¥l randomized 60
patients undergoing implant removal from the distal fibula
into two groups: one receiving loco-regional anesthesia and
the other WALANT. They observed no significant differ-
ence in intraoperative pain; however, the WALANT group
reported less pain during the postoperative period. Li et
al.21 performed WALANT-assisted ORIF on 13 patients
with malleolar fractures, where only two patients required
additional anesthetic doses, and no complications were re-
ported. Similarly, Bilgetekin et al.l'”! conducted a retrospec-
tive study involving 3| patients who underwent ankle trauma
surgery under WALANT and found no need for additional
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anesthetic administration perioperatively, with no postop-
erative complications observed. Caglar et al.?? prospectively
compared WALANT with the popliteal block in unimalleolar
fracture surgeries, reporting superior pain control in the pop-
liteal block group, while intraoperative bleeding was lower
in the WALANT group. The authors concluded that both
anesthesia techniques could serve as viable alternatives to
one another. In line with these findings, our study demon-
strated that WALANT provides comparable postoperative
pain management to spinal anesthesia, with no significant dif-
ferences in VAS scores at |2 and 24 hours postoperatively.
Additionally, there was no statistically significant difference
between the groups in terms of the change in Hgb values
in our study, despite the use of a tourniquet in the Spinal
group. Our results are also consistent with those of Li et al.?"!
and Bilgetekin et al.,!'! as no major complications were ob-
served in the WALANT group. However, unlike the study by
Gaglar et al.,?2 which specifically compared WALANT with
nerve blocks, we focused on a direct comparison between
WALANT and spinal anesthesia. Furthermore, our study
contributes to the existing literature by evaluating long-term
functional outcomes. At the |2-month follow-up, there was
no statistically significant difference in AOFAS scores be-
tween the WALANT and spinal anesthesia groups.

Lavigne et al.l'"¥l prospectively studied 61 patients undergoing
forefoot surgery, with 37 in the WALANT group and 24 under
general anesthesia. They reported that the WALANT group
spent less time in the operating room and found no significant
difference in preoperative anxiety between the two groups.
[ Similarly, MacNeill et al.” examined perioperative anxiety
in 27 patients undergoing lower extremity surgeries under
WALANT and found that it induced low levels of anxiety,
with patients becoming progressively more relaxed through-
out the perioperative period. Wright et al.l'¥ performed
forefoot surgery on 40 patients under either WALANT or
general anesthesia and observed no significant difference in
preoperative anxiety; however, the WALANT group showed
advantages in terms of both postoperative pain and anxiety.
In our study, we observed no significant difference between
the WALANT and Spinal groups regarding the time spent in
the operating room. However, in contrast to the findings of
MacNeill et al.”®l and Wright et al.,['® we observed that pre-
operative anxiety levels were higher in the WALANT group
compared to the spinal anesthesia group. In the literature on
WALANT application, homogeneous groups have been com-
pared based on upper extremity fracture types, whereas such
comparisons for lower extremity fractures have not been
consistently conducted. However, in our study, homogeneous
groups were compared according to lower extremity fracture
types, contrary to the literature.

The WALANT technique offers several advantages in the sur-
gical treatment of ankle fractures. It is technically straightfor-
ward, cost-effective, and can be administered by the surgeon
in situations where access to an anesthesia team is limited.
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Importantly, it does not negatively affect postoperative pain
management or long-term functional outcomes. However,
one notable limitation is the higher level of preoperative anxi-
ety observed among patients receiving WALANT.

Given the scarcity of randomized prospective studies com-
paring WALANT to other anesthesia techniques in ankle
fracture surgeries, our study fills an important gap in the liter-
ature. By evaluating both short-term postoperative pain and
long-term functional outcomes, we provide valuable evidence
supporting the feasibility and effectiveness of WALANT as a
viable alternative to spinal anesthesia. Our findings contribute
to the growing body of knowledge by demonstrating compa-
rable clinical outcomes between the two techniques, while
also highlighting areas such as preoperative anxiety that war-
rant further investigation.

This study has several limitations. First, only a single frac-
ture pattern—bimalleolar fractures—was included, which
may limit the generalizability of our findings to other ankle
fracture types, such as trimalleolar or complex intra-articular
fractures. Second, patients who underwent general anesthe-
sia or peripheral nerve blocks were excluded, restricting the
comparison to WALANT and spinal anesthesia. Finally, while
both short-term and long-term outcomes were evaluated,
other relevant factors, such as patient satisfaction, cost-ef-
fectiveness, and surgeon-reported outcomes, were not as-
sessed. Including these variables in future studies could pro-
vide a deeper understanding of WALANTs clinical utility in
ankle fracture management.

CONCLUSION

The WALANT technique offers outcomes comparable to
spinal anesthesia in terms of postoperative pain control and
functional recovery following bimalleolar ankle fracture sur-
gery. Although preoperative anxiety levels were higher in the
WALANT group, no significant differences were observed in
postoperative pain or long-term recovery between the two
techniques. WALANT appears to be a feasible and cost-ef-
fective alternative, especially in settings with limited access
to anesthesiologists, such as during natural disasters or pan-
demics. It may be particularly beneficial for patients with car-
diovascular or pulmonary comorbidities by avoiding the risks
associated with systemic anesthesia.
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ORIJINAL CALISMA - 0Z

Ayak bilegi kiriklarinin cerrahi tedavisinde "Wide-Awake Local Anesthesia No Tourniquet'
(WALANT) ile Spinal anestezinin kargilagtirildigi randomize prospektif klinik caligma

AMAC: Ayak bilegi kiriklari, uygun dizilim ve stabilite igin siklikla cerrahi miidahale gerektiren yaygin yaralanmalardir. Genel ve spinal anestezi gibi
geleneksel anestezi yontemleri, nemli komorbiditeleri olan hastalar icin uygun olmayabilir. Wide-Awake Local Anesthesia No Tourniquet (WA-
LANT) teknigi, 6zellikle kardiyovaskiiler ve pulmoner komorbiditeleri olan hastalar igin uygun bir alternatif olarak ortaya gikmistir. Bu ¢alismanin
amaci, cerrahi olarak tedavi edilen ayak bilegi kiriklarinda WALANT ve spinal anestezinin klinik sonuglarini karsilastirmaktir.

GEREC VE YONTEM: Bu prospektif, randomize galismaya Haziran 2022 ile Kasim 2023 tarihleri arasinda ameliyat edilen bimalleolar kirikli (sin-
dezmoz yaralanmasi olan veya olmayan) hastalar dahil edildi. Hastalar rastgele iki gruba ayrildi: WALANT Grubu (n=16) ve Spinal Grubu (n=19).
Ameliyat 6ncesi demografik veriler; ameliyat sirasindaki parametreler (periopaeratif Visual Analogue Scale(VAS), cerrahi siire) ve postoperatif agri
skorlari (VAS), PCA morfin tiiketimi ve ameliyat sonrasi 2. ayda Amerikan Ortopedik Ayak ve Ayak Bilegi Dernegi (AOFAS) skorlari dahil olmak
lizere ameliyat sonrasi sonuglar degerlendirildi.

BULGULAR: Her iki grup da benzer demografik ozelliklere sahipti. Ameliyathane siiresinde anlaml bir fark yoktu (WALANT Grubu 180.5%£32.3
dakika vs. Spinal Grubu 190.9£23.2 dakika, p=0.30). Ameliyat sonrasi agri, 12 ve 24. saatlerde VAS skorlari kullanilarak degerlendirilmis ve gruplar
arasinda anlamli bir fark bulunmamistir. PCA yoluyla morfin tiketimi de benzerdi (WALANT Grubu 19.6£9 mg vs. Spinal Grubu 22.8+8.4 mg,
p=0.29). 12 aylik takipte, AOFAS skorlari benzerdi (WALANT Grubu 80%8.5 vs. Spinal Grubu 83.1£9.7, p=0.39). Ameliyat oncesi anksiyete
WALANT grubunda daha yiiksekti (p<0.001).

SONUC: WALANT teknigi ayak bilegi kingi cerrahisinde spinal anestezi ile karsilastirilabilir postoperatif agri yonetimi ve fonksiyonel sonuglar sun-
maktadir. Ameliyat oncesi anksiyete WALANT grubunda daha yiiksek olmasina ragmen, ameliyat sonrasi agri veya uzun stireli iyilesmede anlaml
bir fark gézlenmedi. WALANT, ozellikle dogal afetler veya pandemiler gibi anestezi uzmanlarina erisimin sinirli olabilecegi ortamlarda uygulanabilir,
uygun maliyetli bir alternatiftir. Sistemik anestezi risklerinden kaginmak igin kardiyovaskdler ve pulmoner komorbiditeleri olan hastalar igin 6zellikle
yararl olabilir.

Anahtar sozclikler: Ayak bilegi kirigi; AOFAS skoru; anestezi teknikleri; fonksiyonel sonuglar; WALANT; postoperatif agri; spinal anestezi.
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