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Abstract

Background: Thumb pulp is a common site for hand injuries and the sensory function gained with its
reconstruction is very important for hand function. We aimed the focusing in Foucher’s flap of the first
dorsal metacarpal artery for coverage of thumb pulp defects.

Materials and Methods: Our study was done over a period of two years, between 2019 and 2021 and
involved 14 consecutive cases of thumb pulp defects treated in our institution. The patients included
12 males and 2 female, mean age of 40,5+14,43 years. Three elective and eleven emergency cases
were operated in the study. We observed the patients for a period as following first week, 1 st. Month,
3. Month, 6 and 12 month.

Results: The mean used flap was 2,57x2,07 cm. All the patients had good fine touch and the mean
two-point discrimination (s2-PD) was 8,9 mm, which was satisfactory. No flap loss occurred in any
patient; one patient distal margin necrosis, one patient epidermolysis and one patient venous conges-
tion were observed.

Conclusions: Foucher’s flap for thumb pulp defects is successful flap tecnique for sensation reconst-
ruction. It replaces the soft tissue loss at the thumb pulp with minimal donor site morbidity and with
good return of thumb pulp sensation. Our experience showed that Foucher’s flap is reliable option
and has minimal complications.
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Amag: Bagparmak pulpasi el yaralanmalarinin sik goriildigi bir bolgedir ve yaralanma sonrasi yapilan
rekonstriiksiyonla kazanilan duyu el fonksiyonu igin oldukga dnemlidir. Calismamiz basparmak pulpa
defektinin rekonstriiksiyonunda kullanilan birinci dorsal metakarpal arter ada flebi olan Foucher’s fle-
binin kullanimi ve sonuglarini tartigsmak igin yapildi.

Materyal ve Metod: Calismamiza 2019 — 2021 yillari arasinda hastanemize basvuran 14 basparmak
pulp defektli 14 hasta dahil edildi. Hastalarimizin 12’si erkek, 2’si kadin, yas ortalamalari ise 40,5+14,43
idi. 11 hastaya elektif cerrahi, 3 hastamiza da acil cerrahi uygulandi. Hastalarimiz ameliyat sonrasindaki
1. hafta, 1. ay, 3. ay 6. ay ve 12. ay olarak takip edildi.

Bulgular: Ortalama flep boyutu 2,57 x 2,07 cm idi. Hastalarin ortalama iki nokta ayrim duyarliligi (s2-
PD) 8,9 mm olarak 6lgiildii ve bu sonug gayet tatmin ediciydi. Bir hastamizda marjinal nekroz, bir has-
tamizda epidermoliz ve bir hastamizda ven6z konjesyon gozlemledik fakat uyguladigimiz fleplerin hig-
birinde flep kaybi yasamadik.

Sonug: Foucher’s flebi basparmak pulp defekti olan hastalarda dokunma hissini saglayabilen basarili
bir yumusak doku rekonstriiksiyon teknigidir. Donor sahada minimal morbidite olusturarak pulp de-
fekti dokunma hissi elde edilerek rekonstriikte edilmektedir. Calismamizda da minimum komplikasyon
ve glivenilir bir rekonstriiksiyon teknigi oldugunu gostermis olduk.

Anahtar kelimeler: Foucher’s flep, Bagsparmak pulp defekti, Dorsal metakarpal arter, Ada flebi
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Introduction

Thumb pulp defects mostly occur due to avulsion injuries
and affect the function more than the other finger’s inju-
ries. Also, thumb pulp injuries decrease quality of life dur-
ing daily living activities compared to other finger injuries.
The use of skin grafts is quite challenging for reconstruct-
ing defects where tendon or bone is exposed. (1,2). It is of
utmost importance to reconstruct these defects using sen-
sate flaps to provide the various functions of the thumb.
Many alternatives are practiced for thumb pulp defect re-
construction, such as pulp tissue transfer of toe, Littler's
neurovascular island flap, sensate cross-fingered flaps,
other small free flaps, and the first dorsal metacarpal ar-
tery (FDMA) island flap (3-8). Foucher and Braun first de-
scribed the FDMA island flap as a sensory island flap to re-
surface soft-tissue defects of the fingers. The FDMA island
flap is also named the Foucher’s flap (9).

FDMA is one of the three branches of the radial artery,
which originates at the starting point of the first inter-
metacarpal cleft and stretches out with the side of the sec-
ond metacarpal over the first dorsal interosseous muscle.
The artery stretches out the fascial layer of the first dorsal
interosseous muscle and divides into three branches; the
intermediate branch moves towards the first web space,
the radial branch to the thumb, and the ulnar branch to
the index finger. The dorsal surface of the index finger up
to the proximal interphalangeal (PIP) joint finger is fed by
FDMA. (10).

The present study aimed to evaluate the patients operated
for thumb pulp defect reconstruction using the Foucher’s
flap.

Materials and Methods

Study design and study population

This retrospective study was conducted at the hand sur-
gery department of a tertiary hospital between December
2019 and November 2021. Ethical approval for this study
was obtained from Necmettin Erbakan University Ethical
Committee (Date:26/02/2020; Number:2020/2327). Four-
teen patients with thumb pulp defects were operated on
with the Foucher’s flap. We performed emergency surgery
on ten trauma patients after six to 23 hours of injury. All
patients were followed up postoperatively at the end of
the first week and first, third, sixth, and 12th months.

The sensory function of the flaps was evaluated with the
fine touch and two-point discrimination (s2-PD) testing.
Postoperative complications were recorded.

Surgical technique

Foucher flap is more convenient for the reconstruction of
pulp defects of the thumb. (Figure 1). This technique can
also be applied to reconstruct the first web, for the length-
ening of the thumb and the tissue defects that occur after
the resection of the dorsal hand tumors. All patients were
operated on with tourniquet control (250 to 300 mmHg)
under local anesthesia.

Foucher’s Flap For Reconstruction Of Thumb Pulp Defects

The flap was harvested from the dorsal surface of the sec-
ond finger up to the proximal interphalangeal (PIP) joint
fed by FDMA. Initially, the FDMA was found inside the
muscle belly of the dorsal interosseus muscle. Muscle fas-
cia was incised, followed by the second metacarpal bone
periosteum elevation on the radial side. The metacarpal
nutrient branch of FDMA was found and ligated. The flap
was elevated, leaving the paratenon intact on the surface.
(Figure 2).

Figure 1. Left thumb of a patient who developed necrosis
after primary suture.

Figure 2. First metacarpal artery-based flap harvesting.
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The pedicle included the fascia of the first dorsal interos-
seous muscle, the dorsal veins, and the sensory branch of
the radial nerve. Then, the flap was placed over the defect
area (Figure 3). A full-thickness skin graft was used to cover
the donor area. The patient's hands were elevated for 48
hours in the early postoperative period. The patients were
discharged after the first postoperative day and were ob-
served for postoperative complications until the fifth post-
operative day. After surgery, a daily dose of 100 mg ace-
tylsalicylic acid was prescribed for one month.

- A 5
Figure 3. Transport of the first metacarpal artery-based
flap with the pedicle stem.

Statistical analysis

The data obtained in the study were transferred to the da-
tabase created in the SPSS (Statistical Package For Social
Sciences) v.18.0 package program for the statistical analy-
sis. Continuous variables were presented as mean * stan-
dard deviation for the normally distributed data. Categori-
cal variables were presented as number, and percentage
in the descriptive statistics section.

Results

Of the fourteen patients with a mean age of 40.5+14.4
(range, 16 to 66) years, 12 were male, and two were fe-
male. Eleven patients presented with trauma, while two
patients had thumb pulp infection, and one had tissue de-
fects after tumor resection (Table 1). The mean diameter
of the defect was 5.21+2.83 (2x1 to 3x5) cm. The mean
used flap size was 2,7+0,73 x 2,57+0,93 cm. No flap loss
occurred in any patient. We had only three complications:
venous congestion in one patient, epidermolysis in one pa-
tient, and distal margin necrosis in one patient (Table 2).
The mean sensory function of the Foucher’s flaps was s2-
PD of 8.9+2,1 mm. Subjective satisfaction score was
8.24+1,97 (range:4-10). Twelve patients recovered with a
satisfactory cosmetic appearance of both the flap and do-
nor site (Figure 4). The range of motion restriction was ob-
served in two patients.

Foucher’s Flap For Reconstruction Of Thumb Pulp Defects

Figure 4. Clinical outcome of the flap and graft site at the
2nd postoperative month.

Discussion

Reconstruction of complex thumb pulp tissue defects is a
challenging intervention, and different techniques have
been described in the literature (1-5,8,11,12). Our study
used the Foucher's flap, which contains the dorsal meta-
carpal artery and its vein, covering the superficial part of
the radial nerve, for thumb pulp defects. We observed fa-
vorable results in the postoperative period, and the tech-
nique was applicable and beneficial for the functioning
and sensation of the joint.

The sensibility of the thumb is the most crucial issue for
thumb pulp reconstruction. The mean s2-PD of patients
was 8,9 mm. We found that the sensation (pain and tem-
perature) was protected after reconstructing the thumb
pulp defects via the Foucher's flap. Ghelani et al. (13) ex-
amined 15 patients with thumb defects who had FDMA is-
land flap and reported that FDMA island flap for thumb de-
fects was a reliable and good option with a low complica-
tion rate. Similarly, Chang et al. (6) operated on eight pa-
tients who had extensive pulp defects of the thumb along
with joint, bone, tendon exposure. They used the FDMA
island flap technique, and the mean s2-PD was reported as
8.1mm. In a retrospective study conducted by Muylder-
mans and Hierner (2), the mean s2-PD test result was re-
ported as 10.57 mm. They also stated that the differences
in sensibility with FDMA island flap depended on the pa-
tient's age. There were seven patients with a mean age of
54.9+22,3 (range, 28 to 89) years in their study.
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There were 14 patients with thumb pulp defects in the pre-
sent study with a mean age of 40.5+£14.4 years. The ability
of cortical reorientation can be attributed to age-related
differences in surgical results.

In our study, the mean flap size was 2,07+2,57 x 2,57+0,93
cm, and we observed distal margin necrosis in only one pa-
tient. Other flap methods such as Vilain flap or Moberg
flap are not recommended when the defects are greater
than 20 mm (14). In Foucher’s modification, the flap com-
monly has reduced microinjury complication rate and is
also preferable for different geometric designs by using
dorsal metacarpal artery (15).

We observed venous congestion in one patient, epider-
molysis in one patient, and distal margin necrosis in one
patient as early postoperative complications. Similarly,
Delikonstantinou et al. (1) reported that only one out of
eight patients had partial Foucher’s flap necrosis while all
patients' thumbs had optimal stability. Al Lahham et al.
(16) operated on nine patients with distal thumb injuries
with the FDMA island-Holevich flaps and reported that
two of the flaps had epidermolysis, and none of the pa-
tients had an infection or distal necrosis. They concluded
that FDMA was one of the best choices for reconstructing
the distal thumb, although it had an unfavorable effect of
distal necrosis that could be avoided by surgical technique
experience. The main disadvantage is necrosis of the distal
part of the valve, leading to further complications such as
prolonged wound healing, infection, and even the neces-
sity for further surgery. This condition can be attributed to
subcutaneous tunneling of the island valve, which may
tighten in the next few postoperative days due to hema-
toma or edema accumulation. Another important cause
may be inadequate venous drainage of the valve, leading
to distal end occlusion and necrosis. Inadequate venous
drainage of the flap cause edema, distal margin conges-
tion, necrosis, and other related early complications. Kola
et al. (17) focused on the Foucher’s neurovascular flap,
which is acknowledged to be an effective thumb recon-
struction method. They reported the results of seven pa-
tients with extensive pulp defects of the thumb recon-
structed with the Foucher’s flap and concluded that
Foucher’s flap had successful results with rare complica-
tions.

Couceiro and Sanmartin (18) compared the outcomes of
the Holevich technique and FDMA island flap technique in
10 patients. The outcomes revealed that the Holevich
group had less occlusion and necrosis. Zhang et al. (19) op-
erated on 42 patients with thumb pulp defects via
Foucher's flap, and thumb flap necrosis occurred in only
two patients. In addition, they did not need further sur-
gery. Ghoraba et al. (11) reported that FDMA flap was a
sensate flap for reconstruction of the thumb and con-
cluded that FDMA island flap provided reliable functional
and aesthetical results.

Although surgical options are limited in thumb pulp in-
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juries, we successfully use Foucher's flap as a standard tre-
atment method in our clinic in cases of primary tissue loss
or post-surgical necrosis. Foucher's flap is our first-line tre-
atment option regarding low donor site morbidity, no ma-
jor complications after the flap, and providing the thumb
two-point discrimination sense.

Limitations

This study has several limitations. First, the study has a ret-
rospective design with small sample size. Second, there
was no patient group operated with other techniques to
compare the effectiveness of the surgical technique. How-
ever, there are studies with a limited number of patients,
similar to the present study, and the number of compara-
tive studies in the literature is limited.

Conclusion

In conclusion, the Foucher's flap for reconstruction of
thumb pulp defects is a reliable method with good func-
tional results. Furthermore, the FDMA island flap success-
fully provides thumb sensation in thumb pulp defects with
minimal donor site morbidity.
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