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Hand

INTRODUCTION
The hand plays an essential role in daily life and has 

crucial relevance in social life and the work field. In the 
event of severe trauma or malformations, the reconstruc-
tive surgeon often has to cope with complex  defects, 
sometimes with a lack of one or more fingers.

In these situations, microsurgery may be the best solu-
tion, and it allows surgeons to cope with a vast and hetero-
geneous group of clinical conditions. Accordingly, to the 
defect, flaps harvested from different areas of the body may 
be employed.1–14

As in all body surfaces, the viability of reliable recipient 
vessels is essential in reconstructive surgery. Different from 
the volar aspect of the hand, there is only one main vessel 
in the hand dorsum, namely the radial artery (RA). At the 
distal forearm, the RA runs between the flexor carpi radialis 
medially and the brachioradial laterally, but at the level of 
the carpus, the RA changes its direction, passing postero-
laterally and supporting a rich dorsal arterial net.15 The RA 
enters in the snuffbox through the space between the radial 
carpal ligament and abductor pollicis longus and extensor 
pollicis brevis; it lies on the surface of the scaphoid and the 
trapezium. Then, the RA exits from the snuffbox, passing 
under the extensor pollicis longus (EPL) before entering 
in the spaces between the two heads of the first interosse-
ous muscle. After the RA enters the space between the first 
dorsal interosseous muscle and the transverse head of the 
adductor pollicis muscle, it proceeds further to the ulnar 
side.16 Finally, the RA forms an anastomosis with the deep 
branch of the ulnar artery and constitutes the deep palmar 
arch.17

The harvesting of the RA as the  recipient vessel is 
most described in the anatomical snuffbox.18 However, 
we believe that the use of the RA outside this anatomical 
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area and distal to the  EPL tendon may have significant 
advantages.

In the present article, we described our experience in 
hand reconstructive procedures with the RA distal to the 
snuffbox as recipient vessel. (See Video 1 [online], which 
displays the anastomosis in the snuffbox.)

METHODS
We conducted a prospective study from June 2019 

until December 2021, which included all patients who 
underwent reconstructive procedures with RA distally to 
the snuffbox as recipient vessel. We reviewed the patients’ 
medical records: demographics, type of trauma, defect 
characteristics, microsurgical procedure, reoperations, 
and short- and long-term complications.

Summary statistics were calculated. Quantitative data 
were expressed as the mean ± SD, and nominal data are 
expressed as a percentage. Analyses were performed using 
SPSS software version 26.0 (IBM, Armonk, N.Y.).

Surgical Technique
Surgical reconstructive procedures are usually per-

formed under general anesthesia due to the time 
requested for the operation and the frequent presence of 
two different surgical fields.

The patient is positioned supine with the upper limb 
in the center of an arm table. Preoperatively‚ the position 
and course of the RA are marked with hand-held Doppler 
distal to the EPL tendon, in the first intermetacarpal 
space. Superficial veins in the same area are marked as 
well.

The incision marking is made with the hand in the 
same position as that held to block the tendons forming 
the snuffbox. With the hand fully pronated, the thumb is 
abducted by placing a folded gauze between the thumb 
and the index finger. This step allows straightening the tis-
sue in the first intermetacarpal space. This straightening 
helps the individualization of the artery.

An explorative incision is performed with tourniquet 
without exsanguination and blunt dissection with scissors 
is performed. The branches of the superficial radial nerve 
and the superficial veins are identified and preserved in 
the subcutaneous tissue (Fig. 1).

More in-depth, the RA is identified distal to the EPL 
tendon and proximal to the point where it deepens in the 
space between the two bellies of the first dorsal interosse-
ous muscle. At this point, the RA is isolated for a length 
sufficient to perform the anastomosis: the tourniquet is 
released allowing the evaluation of its pulsation. Before 
proceeding with the anastomosis, papaverine is sprinkled 
on the vessel, and wet gauze with warm water is left in 
place for at least 10–20 minutes. This way, the possible 
vasoconstriction that occurred during the isolation phase 
may have time to vanish.

After the site for the anastomosis is chosen, the dis-
tance from the recipient site is accurately measured. If the 
flap pedicle does not have a sufficient length, a vein graft 
is harvested to fill the gap.

Generally, an end-to-side anastomosis to the RA is pre-
ferred. We sometimes may identify a lateral branch of the 
RA distally to the snuffbox with a reliable pulsation and 
a good match with the artery of the pedicle of the flap; 
with these branches, an end-to-end anastomosis may be 
performed without problem.

When the use of a vein graft is required, and end-to-
side anastomosis is performed between the RA and the 
vein graft; then, an end-to-end anastomosis is performed 
between the vein graft and the artery of the pedicle of 
the flap. Generally, the artery is accompanied by two 
veins. However, superficial veins are generally preferred 
as recipient veins for their larger caliber. The end-to-end 
anastomosis is generally performed for the vein (Fig. 2). A 
direct closure in the anastomosis site is generally possible 

Takeaways
Question: Is it safe to use the RA distally to the EPL ten-
don as the recipient vessel for microsurgery procedures 
in the hand?

Findings: In our article, we described our experience in 
hand reconstructive procedures with the RA distally to the 
snuffbox as recipient vessel. Our study shows that the RA 
distally to the snuffbox may be a reliable and safe recipi-
ent vessel for microsurgical procedures.

Meaning: Performing the anastomosis using the RA dis-
tally to the EPL tendon may offer various advantages, 
making the surgery safer and less invasive.

Fig. 1. Illustration of the incision.
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thanks to the relative laxity and redundancy of the skin in 
the area.

When the skin between the anastomosis site and the 
skin flap edges is incised, after the placement of the pedi-
cle, the skin may be closed by direct suture. If there is too 
much tension and the risk of pedicle compression is too 
high, the pedicle should be left exposed and dressed with 
a greasy gauze to prevent its desiccation. In this case, the 
wound is left to heal by secondary intention.

Sometimes, the skin between the defect and the recipi-
ent site may be not incised and a subcutaneous tunnel can 
be created to allocate the pedicle. This is easier in the dor-
sum of the hand, where the skin is definitively looser.

Generally, after a microsurgery procedure, an immobi-
lization is indicated for 2 weeks. When a fracture is present 
as well, this time may be prolonged if necessary.

RESULTS
A total of 23 patients were found to be eligible for this 

study. (See Table, Supplemental Digital Content 1, which 
shows data of the patients [ALT, anterolateral thigh; IP, 
interphalangeal; MP, metacarpoPhalangeal; MTP, meta-
tarsophalangeal; P, phalanx; PIP, proximal interphalan-
geal; PUP, proximal ulnar artery perforator;  RA: radial 
artery; TL, termino-lateral; SCIP, superficial circumflex 
iliac artery perforator; TT: termino-terminal; vg: vein 
graft]. http://links.lww.com/PRSGO/C250.) Of them, 
22 were men and one was a woman; the average age of 
the patients was 37.8 (3–73) years. A microsurgery proce-
dure for trauma of the hand was required for 22 patients; 
reconstruction with a free flap per 21 patients and a 
thumb revascularization for one patient. The remaining 
patient was a child with a thumb hypoplasia treated with 
a toe transfer.

In 20 cases, a free flap was necessary to treat a defect of 
one or more digits, including five cases where the thumb 
was reconstructed with a trimmed great toe flap. In one 
case, the defects were in the dorsum of the hand.

In 18 cases, the artery anastomoses were performed 
in an end-to-side fashion to the RA, whereas in five cases, 
an end-to-end anastomosis was chosen: in three cases to a 
branch of the RA and directly to the RA in the other two 
cases. The use of a vein graft was necessary in nine cases.

In all the cases, the RA distal to the snuff box was iden-
tified, and every time it was judged reliable and apt as 
the recipient vessel. Thanks to its diameter, constant patency 
and high flow, in no case was it  necessary to change the 
preoperative plan. A superficial vein was easily identifiable 
close to the RA and suitable for vein anastomosis in all the 
patients. No revision surgery was necessary and no major 
complication was observed. The mean postoperative hospi-
tal stay was 5.5 (4–12) days and the mean follow-up was 17.6 
(2–31) months.

One major complication was seen with partial flap 
necrosis with bone exposure which required phalanx 
shortening and flap remodeling. Also, one minor com-
plication was seen with flap epidermolysis, which did not 
require surgical revision. No deficit of movement, loss 
of sensation‚ or neuroma were reported in the recipient 
area.

DISCUSSION
The RA is always present in the dorsal side of the hand 

according to several anatomical studies.15,16 Furthermore, 
if the  RA is interrupted, the continued existence of the 
deep palmar branch provides excellent perfusion, par-
ticularly of the thumb. This is possible because the main 
vessel of the thumb, the first palmar metacarpal artery, 
originates from the RA after it enters the space between 
the two heads of the first interosseous muscle. If the RA is 
completely blocked, the ulnar artery—thanks to the deep 
palmar arch—can provide enough blood flow to the first 
palmar metacarpal artery, as well as to the thumb.19 In con-
trast, when the ulnar artery is damaged, the loss of the 
RA’s contribution to the vascularization of the hand and 
thumb might create serious complications.19

Fig. 2. Anastomosis in the snuffbox.
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As a regional reference center, we frequently deal with 
subacute wounds when the patients have been referred 
to our unit more than a week after the trauma. In these 
circumstances, we prefer to perform anastomoses outside 
the zone of injury to avoid the scar tissue and fibrosis sur-
rounding the vessels in the area of the trauma.20

The RA is our first option as a recipient vessel for 
defects in the dorsum of the distal forearm, wrist, and 
hand, as well as the first interdigital region. In addition, 
when the digital vessels on the radial side of the hand are 
not deemed as useful, the RA may be a viable option.

Regarding our experience, in 78.3% of the cases, when 
the RA was selected as a recipient vessel, an end-to-side anas-
tomosis was preferred to completely preserve the vascular-
ization of the hand, especially of the thumb. Conversely, in 
three of 23 cases, a collateral branch of the RA with a reli-
able pulsation and a good match with the artery of the flap 
pedicle was selected as recipient vessel; an end-to-end was 
performed, so that the main flow of the RA to the thumb 
and the hand was preserved. Finally, only in two cases, when 
a complete reconstruction of the thumb was required, we 
conducted an end-to-end anastomosis to the RA.

When the use of a vein graft was required, we generally 
made an end-to-side anastomosis between the RA and the 
vein graft; then, we performed an end-to-end anastomosis 
between the vein graft and the artery of the flap pedicle.

The use of the RA inside the snuffbox as recipient ves-
sel for reconstructive surgery in the hand has been widely 
described18; nevertheless, its use distal to the EPL may have 
significant advantages. The main benefit is that the anasto-
moses are made in a more apt zone, with the vessels lying on 
the muscle bellies of the first interosseous muscle. Conversely, 
inside the snuffbox, the vessels tend to be in touch with rigid 
structure, such as the surface of the scaphoid and trapezius, 
increasing the risk of compression.21 Moreover, the presence 
of a strong tendon with a wide range of motion like the EPL 
may be dangerous in the days after surgery and, with our tech-
nique, this risk is avoided as the anastomoses are located out-
side and distally to the area of movement of the EPL tendon.21

In addition, in the snuffbox, the presence of the EPL 
tendon and the tendons of the first extensor compart-
ment may be an obstacle. When the RA is divided in the 
snuffbox, it comes up superficial‚  so the anastomosis may 
be performed quite comfortably. Different from when an 
end-to-side anastomosis has to be performed in the snuff-
box, the RA can not be mobilized so that the procedure 
has to be performed at the bottom of the snuffbox in a 
narrow space. This issue may be avoided by performing 
the anastomosis distally to the EPL tendon.21

Another advantage of isolating the RA distal to the snuff-
box is the lower morbidity to the hand. Indeed, it avoids 
scars just above tendons like the extensor pollicis brevis and 
EPL, thus reducing the risk of adherence and stiffness to 
the thumb. Furthermore, the more distal the incision, the 
lesser the danger of injury to the major branch of the super-
ficial radial nerve, thus reducing the likelihood of sensation 
loss and neuroma formation.22,23 Another advantage is the 
RA’s relative distal position to the EPL, which may reduce 
the need for vein grafts, especially in the case of finger 
reconstruction.

The residual scar is generally inconspicuous because 
of the small size and good quality; this is largely enabled 
by the skin laxity in this area which allows direct wound 
closure without tension. For these reasons, the scar is usu-
ally well concealed.

CONCLUSIONS
The RA is the main vessel in the dorsum of the distal 

upper limb. Performing the anastomosis distally to the 
EPL tendon may offer various advantages, making the sur-
gery safer and less invasive.
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