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Abstract 

Background: In sub-Saharan Africa, surgery for hand injuries is usually per-
formed under axillary or general anesthesia. This is often not without conse-
quences. The Wide Awake Local Anesthesia No Tourniquet (WALANT) is, 
therefore, an anesthetic asset in the surgical treatment of hand injuries. This 
study aims to share an experience on this technique’s effectiveness and to spark 
interest among African authors and practitioners. Method: This prospective 
study focuses on 27 surgeries of hand injuries carried out with WALANT. 
The study spanned over nine months (November 2021-August 2022) and in-
cluded 19 men and eight women with a mean age of 35.4 years (extremes: 19 
and 54). There were five (18%) flexor tendon ruptures, three of which were in 
zone 2, eleven (41%) metacarpal fractures, four of which were open, seven 
(26%) phalangeal fractures, two of which were open, and four (15%) finger 
springs. The operated lesions were assessed at a minimum of three months. 
The pain was assessed using the Visual Analog Scale. The QuickDASH score 
was evaluated for each patient at the end of the follow-up period. Results: In-
tra-operatively, the mean value of the Visual Analog Scale was 1/10, with ex-
treme values of 1/10 and 3/10. Of the five cases of flexor tendon ruptures, 
three were located in zone 2 and two in zone 3. The metacarpal fractures were 
divided into seven closed diaphyseal fractures and four extra-articular meta-
physeal fractures. Four of the seven phalangeal fractures were oblique dia-
physeal, and three were transverse diaphyseal. The treatment of the protrud-
ing fingers followed the conventional technique. The assessment of the  
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QuickDASH score in the months following surgery showed a score of 11.8 in 
the first month, 10.3 in the second month, and 5.0 in the third month. Con-
clusion: WALANT is an easy-to-use, unexpensive anesthetic technique that 
enables shorter operating times. It rarely presents complications. It is rec-
ommended for hand surgeries performed with limited technical resources.  
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1. Introduction 

Adrenalized local anesthesia without a tourniquet is a technique that uses a local 
injection of lidocaine, epinephrine, and sodium bicarbonate [1]. Lidocaine has an 
anesthetic effect, and epinephrine acts as a hemostatic effect [2]. In sub-Saharan 
Africa, surgical treatment of traumatic hand injuries is still performed under gen-
eral anesthesia, sometimes under regional anesthesia (axillary, distal trunk, radi-
al, ulnar forearm, median forearm area’s anesthesia) but rarely under local anes-
thesia [3]. The use of general or regional anesthesia can sometimes cause anes-
thetic accidents [4] [5]. WALANT is known to have very few complications, apart 
from hypersensitivity to anesthetic agents [6] [7]. The use of WALANT is still 
confidential in France, but based on reports, some surgeons see it as an advantage 
in their practice and, for some, as autonomy from anesthetists [8]. Many authors 
recommend the use of WALANT in hand surgery [9]. In Africa, however, only a 
few studies have been devoted to this anesthetic technique in hand surgery. 
Therefore, the authors of this study decided to experiment with the method in a 
sub-Saharan hospital. This study aims to share experiences on the effectiveness 
of this technique to generate interest among African authors and practitioners. 

2. Patients and Method 

This prospective, multi-center, single-operator study included 27 hand injuries 
operated on with WALANT. It was a nine-month study (November 2021, Au-
gust 2022) including 19 men and eight women with a mean age of 35.4 years 
(extremes: 19 and 54). Patients treated at another hospital and patients lost to 
follow-up were excluded from this study. All hand injuries were monolateral. 
The patients were all manual workers. The leading cause was accidents at work 
in 14 (52%) cases, followed by accidents at home in nine (33%) patients. The av-
erage admission recording time was 6.3 hours (extremes: 1 and 13). There were 
five (18%) flexor tendon ruptures, three of which were in hand area N˚2 and two 
in hand area N˚3, 11 (41%) metacarpal fractures, four of which were opened, 
seven (26%) phalangeal fractures, two of which were opened, and four (15%) 
projecting fingers (Table 1). The average time to surgery was 1.4 days (extremes: 
1 and 4). All injuries were treated surgically under WALANT. 
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Table 1. Socio-demographic characteristics. 

Characteristic n % 

Gender   

Male 19 70% 

Female 8 29% 

Age   

Mean 35.4 years old  

Extremes 19 and 54  

Etiology   

Work accident 14 52% 

Domestic accident 9 33% 

Other 4 14% 

Admission delay   

Mean 6.3 hours  

Extremes 1 and 13  

Flexor tendon rupture 5 18% 

Hand area no 2 3 11% 

Hand area no 3 2 7% 

Open metacarpal fracture 11 41% 

Close phalangeal fracture 7 26% 

Operative delay   

Mean 1.4 hour  

Extremes 1 and 4  

2.1. The Anesthesia Technique 

The solution contained nine volumes of 1% lidocaine hydrochloride adrenalized 
to 0.0005% to one volume of sodium bicarbonate. Bupivacaine can also be used 
as a replacement for lidocaine [10]. The maximum recommended dose was 7 
ml/kg [11]. Adrenaline acts as a hemostatic agent [2]. Sodium bicarbonate re-
duced the acidity of the solution and thus minimized pain upon injection [11]. A 
sufficient volume of up to 3/4 of the solution was injected into the area to be 
anesthetized to create an extravascular block to keep it exsanguinated and thus 
omit a tourniquet [12]. The injection was made with a fine 27-gauge needle. The 
skin was punctured perpendicularly (Figure 1(a) and Figure 1(b)). The solution 
was injected slowly, intradermally, and then into the dermis [1]. A delay of 30 
minutes between the injection and the incision was recommended, which was 
necessary to reach the anesthetic peak [3]. The anesthesia time in WALANT was 
up to 10 hours in the fingers [13]. Different injection sites in hand have been 
described (Figure 2(a) and Figure 2(b)) [10]. 
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(a)                                  (b) 

Figure 1. (a) and (b): The injection process [2]. 
 

 

Figure 2. (a) and (b): Different injection sites in hand [10]. 
 

Flexor tendon ruptures were repaired with a suture using the Mac-Larney 
technique [14]. Fractures of the metacarpals were reduced and then fixed by 
pinning, preceded by trimming if the skin was open. Fractures of the phalanges 
were reduced and immobilized by syndactylization. Protruding fingers were 
treated by sectioning the basal AO pulley. 

2.2. Post-Operative Follow-Up 

In the immediate postoperative phase, metacarpal fractures and tendon ruptures 
were immobilized in a plaster cast for three weeks. Skin healing was monitored 
on an outpatient basis. No patients were hospitalized. Follow-up visits were 
aimed at monitoring the evolution of the pain, any signs of local infection, and 
the recovery of manual joint amplitude. The pain was assessed using the Visual 
Analog Scale (VAS). The VAS was scored out of 10 and estimated by the pa-
tients. The follow-up also included radiographic images on day-1, day-21, and 
day-60 postoperatively. Rehabilitation of the wrist and fingers was systematically 
performed. The sessions began on day-1 for the fingers with a protrusion and on 
day-15 as soon as the plaster cast was removed for tendon ruptures and frac-
tures. It was continued for as long as possible until the hand’s joint amplitudes 
were fully obtained. The results were evaluated clinically and functionally. It was 
carried out on day 60 and had a minimum follow-up of 120 days. It consisted of 
a meticulous clinical examination and a control X-ray for fractures. The clinical 

https://doi.org/10.4236/ojo.2023.132007


H. V. Feigoudozoui, D. Parteina et al. 
 

 

DOI: 10.4236/ojo.2023.132007 66 Open Journal of Orthopedics 
 

examination looked for complications such as local infection, skin flaps at the 
incision sites, a possible lack of range of motion. Once a month and for three 
months after the operation, the disability score of arm, shoulder, and hand 
(QuickDASH) was assessed in each patient (Table 2) [15] [16]. The data were 
analyzed using Epi Info software version 3.5.1. 

3. Results 
3.1. The Pain 

VAS assessed the pain based on each patient’s subjective response. It was eva-
luated during the surgical procedure, four hours afterward, and then at the fol-
low-up visits. Thus, during the operation, the average VAS was 1/10, with ex-
tremes of 1/10 and 3/10. Beyond the 4-hour post-operative period, the average 
VAS was 2/10, with extremes of 2/10 and 5/10. The 4-hour time limit was when 
the WALANT disappeared from the injection site [9]. 

3.2. Ruptures of the Flexor Tendons 

Of the five cases of flexor tendon ruptures, three were in zone 2 and two in zone 
3. The approaches were palmar using the Bunel technique [14]. The wounds had  
 

Table 2. QuickDASH score [15]. 

 
NO 

DIFFICULTY 
MILD 

DIFFICULTY 
MODERATE 
DIFFICULTY 

SEVERE 
DIFFICULTY 

UNABLE 

1) Open a tight or new jar 0 1 2 3 4 

2) Do heavy household chores (e.g., wash 
walls, and floors) 

0 1 2 3 4 

3) Carry a shopping bag or briefcase 0 1 2 3 4 

4) Wash your back 0 1 2 3 4 

5) Use a knife to cut food 0 1 2 3 4 

6) Recreational activities in which you take 
some force or impact through your arm, 
shoulder or hand (e.g., golf, hammering, 
tennis, etc.) 

0 1 2 3 4 

7) During the past week, to what extent has 
your arm, shoulder, or hand problem 
interfered with your normal social activities 
with family, friends, neighbors, or groups? 

NOT 
AT ALL 

0 

SLIGHTLY 
1 

MODERATELY 
2 

QUITE 
A BIT 

3 

EXTREMELY 
4 

8) During the past week, were you limited in 
your work or other regular daily activities 
due to your arm, shoulder, or hand problem? 

NOT 
AT ALL 

0 

SLIGHTLY 
LIMITED 

1 

MODERATELY 
LIMITED 

2 

VERY 
LIMITED 

3 

UNABLE 
4 

9) Arm, shoulder, or hand pain 
NONE 

0 
MILD 

1 
MODERATE 

2 
SEVERE 

3 
EXTREME 

4 

QuickDASH Score = [(sum) × 1.1] × 5/2; a missing response is added as the remaining average. 
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healed after a fortnight. There were no cases of local infection. The skin sutures 
were removed on day 21, and hand rehabilitation sessions were started imme-
diately. The rehabilitation was continued for as long as possible until full flex-
ion-extension of the fingers was achieved. No tendon sutures were released. Two 
cases of rupture in zone 2 were taken back to the operation room for tenolysis. 

3.3. Fractures of the Metacarpals 

They were divided into seven closed diaphyseal fractures and four extra-articular 
metaphyseal fractures. The diaphyseal fractures were osteosynthesized in two 
cases using the Foucher technique and in three patients using the Iselin tech-
nique [14]. The wounds had healed by day 15. The splints were removed on day 
30 and the pins on day 45. The physiotherapy sessions were then started, allow-
ing the hand to recover flexibility. The fractures had completely consolidated on 
average of 120 days.  

3.4. Fractures of the Phalanx 

Four of the seven phalangeal fractures were oblique diaphyseal, and three were 
transverse diaphyseal. They were reduced and immobilized on a tongue depres-
sor by syndactyly. The two open fractures were trimmed beforehand. There were 
no cases of tendon disinsertion. The wounds had a good skin healing process, 
complete after 21 days. The syndactyly was removed on day 30, followed by dig-
ital rehabilitation. The fractures had consolidated on average by day 60, con-
firmed by radiographic images. 

3.5. Spring Fingers 

The approach was palmar in all cases. Conventional treatment consisted of sec-
tioning the basal pulley in hand area N˚ 2, the AO pulley. The wounds healed 
within two weeks. There was no sign of local infection or recurrence. Physiothe-
rapy was not necessary here. 

3.6. Assessment of the QuickDASH Score 

See Table 3. 

4. Comments 

Although various lesions were operated on under WALANT in this study, three 
parameters should be assessed: pain evaluation (VAS) during and after the oper-
ation and the recovery of the function of the operated limb after the procedure. 
 
Table 3. Three-month postoperative QuickDASH score averages. 

 M1 M2 M3 

QuickDASH score 11.8 10.3 5.0 

Legend: M1 = First month postoperative. 
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The pain assessment procedures followed the recommendations of Campard 
et al. [17]. In this study, the average intraoperative VAS of 1/10 (extremes: 1/10 
and 3/10) was close to that of Apard et al. (1/10, extremes: 0/10 and 3/10), also 
intraoperatively. The latter also noted that none of their patients had called to 
report pain [18]. The patients included in the work of Campard et al. reported 
comfort during surgery [17]. Elsewhere, Dukan et al. had a similar study on two 
groups of patients, A and B. They found a mean VAS of 0.2/10 (±0.1) in group 
A, 0.3/10 (±0.1) in group B and a VAS of zero during the surgical procedure 
without the need for additional analgesics [19]. These results were close to those 
found in this study. These results show that patients are very satisfied with the 
pain around WALANT surgery. 

The QuickDASH score assessed the function of the operated limb. Table 3 
summarizes the mean scores for this evaluation. These results were close to those 
of Gummesson et al. [16]. It follows that the WALANT did not influence the 
recovery of the function of the operated limb after the procedure. In addition, 
during the operation performed under WALANT, sensitivity was abolished, but 
motor skills were retained. This made it possible to control the repair of tendons 
in hand, for example, by active movements [20] [21]. 

Finally, this study did not evaluate the procedure cost and patient and surgeon 
satisfaction. However, the authors agreed that patients and surgeons were always 
satisfied with the WALANT procedure. Patients do not need pre-operative 
check-ups, including blood tests, X-rays, or electrocardiograms. Only informed 
consent is required. The time spent in the recovery room is considerably reduced 
[10]. Regarding the cost of the procedure, in an analysis of the direct costs of 
carpal tunnel release, Leblanc et al. determined that the price in the outpatient 
setting was one-quarter of that of the same procedure in a hospital operating 
room [22]. Nelson et al. compared the cost of Dupuytren’s surgery in an outpa-
tient setting to that in the hospital operating theatre. They said that the costs in 
the operating theatre were 13 times higher than in the outpatient setting [23]. 
The financial cost of the procedure has always been negligible compared to other 
methods of anesthesia [6] [10]. 

5. Conclusion 

WALANT is a simple, less expensive method of anesthesia and allows for shorter 
operating times. It rarely presents complications but offers a wide range of indi-
cations in hand surgery. It is a very easy-to-use anesthesia method and is practi-
cally adapted to working conditions with limited technical facilities. This is why 
WALANT is highly recommended for hand and upper limb surgery in black Africa. 

Conflicts of Interest 

The authors declare no conflict of interest. 

References 
[1] Ruterana, P., Abitbol, A., Castel, L.-C. and Gregory, T. (2022) Walant Technique 

https://doi.org/10.4236/ojo.2023.132007


H. V. Feigoudozoui, D. Parteina et al. 
 

 

DOI: 10.4236/ojo.2023.132007 69 Open Journal of Orthopedics 
 

versus Locoregional Anesthesia in the Surgical Management and Phalangeal Frac-
tures: Lessons from the Covid-19 Crisis. Hand Surgery and Rehabilitation, 41, 220-225.  
https://doi.org/10.1016/j.hansur.2021.12.002 

[2] Lalonde, D.H. (2016) Wide Awake Hand Surgery. CRC Press, Boca Raton.  
https://doi.org/10.1055/b-0037-142171 

[3] Le Saché, F., Campard, S., Raingeval, W., Ellies, E., De Fouchecour, E., Douiri, H., et 
al. (2020) Anesthésie pour la chirurgie de la main. Anesthésie & Réanimation, 6, 
240-251. https://doi.org/10.1016/j.anrea.2019.11.001 

[4] Brull, R., McCartney, C.J.L., Chan, V.W.S. and El-Beheiry, H. (2007) Neurological 
Complications after Regional Anesthesia: Contemporary Estimates of Risk. Interna-
tional Anesthesia Research Society, 104, 965-974.  
https://doi.org/10.1213/01.ane.0000258740.17193.ec 

[5] Kadhum, M., Georgiou, A., Kanapathy, M., Reissis, D., Akhavani, M., Burr, N., et al. 
(2022) Operative Outcomes for Wide Awake Local Anesthesia versus Regional and 
General Anesthesia for Flexor Tendon Repair. Hand Surgery and Rehabilitation, 41, 
125-130. https://doi.org/10.1016/j.hansur.2021.10.312 

[6] Tang, J.B., Xing, S.G., Ayhan, E., Hediger, S., Huang, S. and FRCSEd (Plast) (2019) 
Impact of Wide-Awake Local Anesthesia No Tourniquet on Departmental Setting, 
Cost, Patient and Surgeon Satisfaction, and Beyond. Hand Clinics, 35, 29-34.  
https://doi.org/10.1016/j.hcl.2018.08.012 

[7] Mastacaneanu, M., Donatien, J., Stratan, L. and Delattre, O. (2018) Walant-cui 
prodest? L’expérience d’un centre SOS Main. Hand Surgery and Rehabilitation, 37, 
382-459. https://doi.org/10.1016/j.hansur.2018.10.057 

[8] Kamnerdnakta, S., Huetteman, H.E. and Chung, K.C. (2018) Utilization and Asso-
ciated Spending for Anesthesiologist Administered Services in Minor Hand Sur-
gery. Plastic and Reconstructive Surgery, 141, 960-969.  
https://doi.org/10.1097/PRS.0000000000004230 

[9] Gregory, T., Abitbol, A. and Dacheux, C. (2021) Intérêt de la wide awake local 
anesthesia no tourniquet dans les fractures du radius distal: Mise au point. Revue 
Médicale Algérienne, 6, 20-25. 

[10] Steiner, M.M. and Calandruccio, J.H. (2018) Use of Wide-Awake Local Anesthesia 
No Tourniquet in Hand Wrist Surgery. Orthopedic Clinics of North America, 49, 
63-68. https://doi.org/10.1016/j.ocl.2017.08.008 

[11] Hanna, M.N., Elhassan, A., Veloso, P.M., Lesley, M., Lissauer, J.B.S., Richman, J.M., 
et al. (2009) Efficacy of Bicarbonate in Decreasing Pain on Intradermal Injection of 
Local Anesthetics: A Meta-Analysis. Regional Anesthesia & Pain Medicine, 34, 122-125.  
https://doi.org/10.1097/AAP.0b013e31819a12a6 

[12] Lalonde, D. (2015) Wide Awake Local Anesthesia No Tourniquet Technique (Wa-
lant). BMC Proceedings, 9, A81. https://doi.org/10.1186/1753-6561-9-S3-A81 

[13] McKee, D.E., Lalonde, D.H., Thoma, A. and Dickson, L. (2015) Achieving the Op-
timal Epinephrine Effect in Wide Awake Hand Surgery Using Local Anesthesia 
without a Tourniquet. Hand, 10, 613-615.  
https://doi.org/10.1007/s11552-015-9759-6 

[14] Merle, M. and Dautel, G. (2016) Chirurgie de la main: L’urgence. 4th Edition, El-
sevier Masson SAS, Amsterdam. 

[15] Gabel, C.P., Yelland, M., Melloh, M. and Burkett, B. (2009) A Modified Quick-
DASH-9 Provides a Valid Outcome Instrument for Upper Limb Function. BMC 
Musculoskeletal Disorders, 10, Article No. 161.  
https://doi.org/10.1186/1471-2474-10-161 

https://doi.org/10.4236/ojo.2023.132007
https://doi.org/10.1016/j.hansur.2021.12.002
https://doi.org/10.1055/b-0037-142171
https://doi.org/10.1016/j.anrea.2019.11.001
https://doi.org/10.1213/01.ane.0000258740.17193.ec
https://doi.org/10.1016/j.hansur.2021.10.312
https://doi.org/10.1016/j.hcl.2018.08.012
https://doi.org/10.1016/j.hansur.2018.10.057
https://doi.org/10.1097/PRS.0000000000004230
https://doi.org/10.1016/j.ocl.2017.08.008
https://doi.org/10.1097/AAP.0b013e31819a12a6
https://doi.org/10.1186/1753-6561-9-S3-A81
https://doi.org/10.1007/s11552-015-9759-6
https://doi.org/10.1186/1471-2474-10-161


H. V. Feigoudozoui, D. Parteina et al. 
 

 

DOI: 10.4236/ojo.2023.132007 70 Open Journal of Orthopedics 
 

[16] Gummesson, C., Atroshi, I. and Ekdahl, C. (2003) The Disabilities of the Arm, 
Shoulder and (DASH) Outcome Questionnaire: Longitudinal Construct Validity 
and Measuring Self-Rated Health Change after Surgery. BMC Musculoskeletal Dis-
orders, 4, Article No. 11. https://doi.org/10.1186/1471-2474-4-11 

[17] Campard, S., Gazeau, T., Debec, G. and De Keating-Hart, E. (2020) Wide Awake 
Local Anesthesia No Tourniquet (WALANT) échoguidé. Le Praticien en Anesthésie 
Réanimation, 24, 22-25. https://doi.org/10.1016/j.pratan.2020.02.004 

[18] Apard, T. and Candelier, G. (2017) Wide-Awake Ultrasound-Guided Percutaneous 
Extensor Central Slip Tenotomy for Chronic Mallet Finger: A Prospective Study of 
14 Cases. Hand Surgery and Rehabilitation, 36, 86-89.  
https://doi.org/10.1016/j.hansur.2016.12.006 

[19] Dukan, R., Krief, E. and Nizard, R. (2019) Evaluation Radio-Clinique Comparative 
des fractures du radius distal ostéosynthésées par plaque verrouillée antérieure sous 
walant. Hand Surgery and Rehabilitation, 38, 392-457.  
https://doi.org/10.1016/j.hansur.2019.10.041 

[20] Lin, Y.-C., Chen, W.-C., Chen, C.-Y. and Kuo, S.-M. (2021) Plate Osteosynthesis of 
Single Metacarpal Fracture: Walant Technique Is a Cost-Effective Approach to Re-
duce Postoperative Pain and Discomfort in Contrast to General Anesthesia and 
Wrist Block. BMC Surgery, 21, Article No. 358.  
https://doi.org/10.1186/s12893-021-01362-5 

[21] Nolan, G.S., Kiely, A.L., Madura, T. and Karantana, A. (2020) Wide-Awake Local 
Anesthesia No Tourniquet (WALANT) vs Regional or General Anesthesia for Flex-
or Tendon Repair in Adults: Protocol for a Systematic Review and Meta-Analysis. 
Systematic Reviews, 9, 264. https://doi.org/10.1186/s13643-020-01532-1 

[22] Leblanc, M.R., Lalonde, J. and Lalonde, D.H. (2007) A Detailed Cost and Efficiency 
Analysis of Performing Carpal Tunnel Surgery in the Main Operating Room versus 
the Ambulatory Setting in Canada. Hand (NY), 2, 173-178.  
https://doi.org/10.1007/s11552-007-9043-5 

[23] Nelson, R., Higgins, A., Conrad, J., Bell, M. and Lalonde, D. (2010) The Wide 
Awake Approach to Dupuytren’s Disease: Fasciectomy under Local Anesthetic with 
Epinephrine. Hand (NY), 5, 117-124. https://doi.org/10.1007/s11552-009-9239-y 

 
 

https://doi.org/10.4236/ojo.2023.132007
https://doi.org/10.1186/1471-2474-4-11
https://doi.org/10.1016/j.pratan.2020.02.004
https://doi.org/10.1016/j.hansur.2016.12.006
https://doi.org/10.1016/j.hansur.2019.10.041
https://doi.org/10.1186/s12893-021-01362-5
https://doi.org/10.1186/s13643-020-01532-1
https://doi.org/10.1007/s11552-007-9043-5
https://doi.org/10.1007/s11552-009-9239-y

	Evaluation of the Local Epinephrine Anesthesia without Tourniquet in the Surgical Treatment of Hand Injuries in Adults: About 27 Cases in Sub-Saharan Africa
	Abstract
	Keywords
	1. Introduction
	2. Patients and Method
	2.1. The Anesthesia Technique
	2.2. Post-Operative Follow-Up

	3. Results
	3.1. The Pain
	3.2. Ruptures of the Flexor Tendons
	3.3. Fractures of the Metacarpals
	3.4. Fractures of the Phalanx
	3.5. Spring Fingers
	3.6. Assessment of the QuickDASH Score

	4. Comments
	5. Conclusion
	Conflicts of Interest
	References

