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Hand

The wide-awake local anesthesia no tourniquet 
(WALANT) technique has been a topic of grow-
ing interest in the literature. The possibility of 

performing invasive surgery with preservation of intra-
operative active motion of reconstructed structures 
has expanded the field of action in the world of hand 
surgery.

In recent reviews of the WALANT technique, Lalonde1 
and Kurtzman et al2 confirm the overall impact of this 
technique.

The aim of this article is to describe the WALANT 
treatment of a high radial nerve palsy with complex triple 
tendon transfers.

CASE DESCRIPTION
A 66-year-old man was diagnosed with a myxoid lipo-

sarcoma affecting the right medial deltoid muscle belly. 
Four years after the initial resection, the patient developed 
intraosseous recurrence and underwent radical resection 
surgery with allograft in the proximal humerus. The patient 
developed pseudoarthrosis, which led to a further three sur-
gical interventions. He did not achieve consolidation of the 
humerus (Fig. 1), and he sustained a radial nerve injury at 
the level of the radial sulcus with a high radial nerve palsy.

He had pain-free mobility with elbow flexion and 
extension preserved. He had a complete absence of func-
tion of the brachioradialis, extensor carpi radialis longus 
(ECRL), extensor carpi radialis brevis  (ECRB), exten-
sor digitorum communis (EDC), extensor pollicis lon-
gus (EPL), abductor pollicis longus, and extensor index 
propius.
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Summary: Tendon transfers can be tied too tight or too loose. Both impede good 
function after surgery. Performing tendon transfers without sedation and pain 
during the surgery and then watching the patient move the transfer have helped 
us adjust the tension more accurately. This method can be applied to complex 
transfers such as radial nerve palsy triple tendon transfers. We describe the tech-
nique and results of a triple tendon transfer using wide-awake local anesthesia no 
tourniquet in a patient with a high radial nerve palsy. This was a complex case of 
reconstruction after five operations at the level of the humerus. This left him with a 
pseudoarthrosis of the humerus and a complete radial nerve palsy. We performed 
tendon transfers of pronator teres to extensor carpi radialis brevis, flexor carpi 
ulnaris to extensor digitorum communis, and palmaris longus to extensor pollicis 
longus tendons. Eighteen months after the triple tendon transfer surgery for the 
radial nerve palsy, the patient has good extension of the fingers, wrist, and thumb. 
He can open and close the hand properly. He has excellent function and mobil-
ity allowing him to perform most activities in a manner that is practically normal. 
Wide-awake local anesthesia no tourniquet can be used safely and successfully in 
complex cases requiring triple radial nerve tendon transfers of pronator teres to 
extensor carpi radialis brevis, flexor carpi ulnaris to extensor digitorum commu-
nis, and palmaris longus to extensor pollicis longus tendons. (Plast Reconstr Surg 
Glob Open 2022;10:e4500; doi: 10.1097/GOX.0000000000004500; Published online 14 
September 2022.)

Reconstructive Surgery in a Patient with High Radial 
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DESCRIPTION OF WALANT TECHNIQUE
Physiological saline solution of 150 cc was mixed with 

50 ml of 1% lidocaine with 1:100,000 epinephrine and 
5 ml of 8.4% bicarbonate to obtain 205 ml of solution avail-
able for injection.

We infiltrated from proximal to distal, until the subcu-
taneous cellular tissue was visibly tumesced 2 cm beyond 
any area of dissection.

Five surgical areas were sequentially infiltrated (Fig. 2).
The pronator teres (PT) muscle was infiltrated along 

the path of its superficial head, by injecting 40 cc of solu-
tion subcutaneously up to and including its bony inser-
tion on the radius.

Subcutaneous tumescence was achieved with 40 ml 
over the EDC, EPL, and ECRB from proximal to the 
extensor retinaculum to the wrist. The soft tissue over the 
ECRB was injected proximally enough to cover the zone 
of suturing PT to ECRB.

A further 40 ml of local anesthesia was injected over the 
entire dissection path of the flexor carpi ulnaris (FCU) for 
its transfer over the ulna.

Finally, 30 ml was infiltrated in the volar and radial bor-
der of the wrist where the palmaris longus  (PL) to EPL 
transfer was performed.

SURGICAL TECHNIQUE
The surgical procedure commenced 30 minutes after 

injection of the anesthetic solution. The intervention was 
performed on a surgical hand table, without a tourniquet.

We began with a curvilinear incision over the PT. The 
PT tendon was identified where it inserts on the radius and 
was detached with a periosteal strip (1 cm wide and 2–3 cm 
long). Then, the tendon was prepared for transfer to the 
ECRB.

Next, the EDC and extensor digiti minimi tendons 
were identified and freed of adhesions.

The palmar approach centered over FCU and PL was 
performed. The FCU tendon was detached proximal to 
the pisiform, and its muscular part was elevated and routed 
along the ulnar border until it reached the dorsal region 
for transfer to the EDC. Before the transfer, the FCU ten-
don was split into two tendinous hemitendons. Using the 
same volar approach, the PL tendon was identified and 
sectioned distally, releasing the tendon and muscle belly 
sufficiently to perform the transfer (Fig. 3).

The EPL was sectioned proximal to the extensor 
retinaculum, recovered in the anatomical snuffbox, and 
passed through a subcutaneous tunnel volarly and radially 
for the tendon transfer with the PL.

The tendon transfer order was as follows:

 •  Transfer of PT to ECRB by weaving the perios-
teal sheet of the PT through the ECRB using the 

Fig. 1. Recalcitrant pseudoarthrosis of the middle third of the shaft 
of the humerus (1b).

Fig. 2. Different surgical areas approached, a total of five, are 
sequentially infiltrated to perform the surgical transfer technique.
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Pulvertaft method (2–3 times), with the wrist 
maintained in 45-degree extension.

 •  Transfer of the FCU hemitendon through the 
EDC. Before performing the transfer, the volar 
and ulnar wound was closed. After sewing all four 
EDC tendons together, one of the FCU hemiten-
dons was passed through an opening for each of 
the EDC tendons (Fig.  4). Finally, to reinforce 
the repair, the transfer was covered with the sec-
ond hemitendon using a 3/0 nylon monofila-
ment suture. The dorsal wrist wound was closed.

 •  Transfer of PL to EPL: On the volar and radial aspect 
of the wrist (Z-shaped incision), and in a position 
of maximum tension of the PL and EPL tendons, a 
Pulvertaft suture was performed. After the first loop, 
the tension of the transfer was tested, and we contin-
ued with four more loops of Pulvertaft weave.

In all the transfers performed, objective evidence of 
satisfactory transfer tension was obtained by asking the 
patient to extend his wrist, fingers, and thumb, and he 
was delighted to see it. The surgeon was able to see that 
the tendon transfers were solid and of the right tension 
before the skin was closed. The duration of the surgery 
was 210 minutes, without at any time resulting in a sensa-
tion of pain. (See Video [online], which displays the final 
results of the reconstructive surgery with triple tendon 
transfer. When all the transfers were performed, objective 
evidence of satisfactory transfer tension was obtained by 
asking the patient to extend his wrist, fingers, and thumb.)

The transfers were protected by an above-elbow ther-
moplastic splint (4 weeks) with wrist in 20 degrees of 
extension, metacarpophalangeal  joints in full extension, 
and proximal interphalangeal   joints free and thumb 
immobilization in full extension. At 4 weeks, we changed 
the splint of the wrist in 0 degrees, and we started active 
mobility. Splints were discontinued at 8 weeks.

The patient is now 6 years free of myxoid liposarcoma. 
Eighteen months after triple tendon transfer surgery, 
the patient has good extension of the fingers, wrist, and 
thumb with excellent function and mobility.

DISCUSSION
We described a complex case of triple radial nerve 

palsy WALANT tendon transfers of PT to ECRB, FCU 
to EDC, and PL to EPL. There is one previous report of 
WALANT triple tendon transfer for radial nerve palsy but 
using the flexor carpi radialis (FCR) to EDC.3

Our case was complicated with a humerus pseudoar-
throsis on top of the radial nerve palsy, and we showed that 
we could avoid the use of a tourniquet over this pseudoar-
throsis and perform a triple tendon transfer in a safe way 
and with good results.

Regarding the transfer sequence, we first performed 
the transfer of PT to ECRB, followed by FCU to EDC, and 
finally, PL to EPL. In the above-mentioned article, the ten-
don transfer sequence was PL to EPL, FCR to EDC, and 
finally PT to ECRB. Both techniques achieved a good result.

The WALANT technique has gained popularity 
thanks to the work of Lalonde,1 Ahmad et al,4 Kurtzman 
et al,2 and Huang et al,5 and it is increasingly being used 
in procedures on the upper limb.6 Among its benefits is 
the advantage of not using a tourniquet7 and the possibil-
ity of carrying out an assessment of the surgical outcome 
intraoperatively.

Lalonde1 suggests that a dose of up to 200 ml of 0.25% 
lidocaine with 1:400,000 epinephrine is reliable for 
3 hours of safe, pain-free surgery. In this case, we used 
180 ml of this solution, without observing any adverse 
effect or complication, and with absence of pain through-
out the intervention.

A key point in tendon transfer surgery is the tension of 
the repair. As the patient remains awake with the WALANT 
technique, the tension of each sequential repair can be 
assessed painlessly and without motor block. The fact that 
the patient collaborates directly means that a real adjustment 
of tension can be made.

We, like other authors,1,4 have observed how the brain 
is immediately able to adjust the functions of the new ten-
don transferred using the WALANT technique.

We feel that intraoperative assessment by the patient 
plays an important role in the process of rehabilitation 
and functional recovery, and testing the resistance of the 

Fig. 3. palmaris longus and FCU tendon are identified and sectioned 
distally.

Fig. 4. one of the FCU hemitendons is passed through an opening 
for each of the eDC tendons.
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transfer gives the surgeon greater confidence to initiate 
an earlier rehabilitation.

CONCLUSION
This patient’s good progress would suggest that 

WALANT is undeniably a very useful tool and can be safely 
used in triple tendon transfers for radial nerve palsy.
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