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Introduction

Background Reconstruction of thumb tip, while providing a durable and sensate flap,
is a challenging task. It is important as thumb accounts for 50% of hand functions.
Options for coverage are: healing by secondary intention, local/regional flaps, micro-
surgical toe wraparound flap, etc. First dorsal metacarpal artery (FDMA) flap is one
regional flap that has been used for thumb cover, usually for defects till interphalangeal
joint or just distal to it. We present our case series for FDMA flap and its variations for
thumb reconstruction. We also report reverse FDMA flap cover for reconstruction of
defects over distal phalanx of thumb.

Methods The procedure was performed in patients with partial loss of thumb soft
tissue in 16 patients presenting during 2017 to 2020. The FDMA flap was performed
according to the standard technique. In case after “planning in reverse,” it was seen
that the reach of FDMA flap was insufficient, reverse FDMA flap was done. Physiothera-
py for index finger and thumb was started on day 10. Patient satisfaction, in terms of
cosmesis and function was recorded (graded as poor, good, and very good). Static two-
point discrimination (2-PD) was assessed at 6 months’ follow-up. Patients were
followed up for 6 months.

Results The operative time was 1 to 2hours. Out of total 16 cases, 8 patients
underwent racquet-shaped (intact skin paddle) FDMA flap. Islanded flap was performed
in five and reverse FDMA flap in three. Twelve patients had uneventful recovery and four
patients (three islanded and one reverse FDMA) had partial skin loss. Static 2-PD was
assessed at the 6 months postoperative period.

Conclusion FDMA flap is a useful regional flap for thumb reconstruction. It provides
good supple, durable, and sensate cover. The reverse FDMA flap that increases the
pedicle length can be used for more distal defects, where conventional FDMA flap is
doubtful.

50% of the hand function. Loss of thumb or any defect which

Opposable thumb is a distinct characteristic which separates  renders it nonfunctional is debilitating, may even result in
us from lower animals. Thumb constitutes approximately  change of work. First dorsal metacarpal artery (FDMA) flap is
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a time-tested option which is widely used for thumb cover. It
was introduced by Foucher and Braun in 1979 for cover of
thumb for partial tissue loss." FDMA flap is based on ulnar
branch of FDMA. FDMA arises from the radial artery just
distal to the extensor pollicis longus tendon, before the
artery dives between the two heads of the first dorsal
interosseous muscle. The diameter of FDMA varies from
1.2 to 1.5 mm. More than one accompanying veins can be
found during dissection. Usually, the artery runs superficial
to the fascia of first dorsal interosseous muscle and divides
into three terminal branches: radial branch, ulnar branch,
and intermediate branch. The radial branch runs along the
thumb metacarpal and becomes or anastomoses with the
dorsoulnar artery. The ulnar branch runs along the index
metacarpal up to the metacarpophalangeal (MCP) joint,
giving branches to the periosteum and adjacent extensor
tendons. It terminates in a plexus over the dorsal fascia of the
index finger. It can be used for volar and dorsal defects.
Various modifications have been suggested for various types
of defect such as extended FDMA,? reverse FDMA,> and
bilobed FDMA.# It has been also used for defects over dorsum
of hand.> We report our experience with FDMA flap for
reconstruction of partial tissue loss of thumb soft tissue in
16 patients. The article also highlights reverse FDMA flap
borne out of need for flap for thumb tip defects.

Methods

The procedure was performed in partial tissue loss of thumb
soft tissue in 16 patients over a time period of 2017 to 2020. It
was performed under loupe magnification with regional
block and tourniquet control. All the patients were in the
age group of 25 and 50 years. Demographic details, cause of
tissue loss (traumatic, electric/thermal burn, malignancy),
its extent, presence of bony injury, and presence of any
comorbidity were noted. Only patients with isolated digital
injuries were included in the study. Contraindications were
defects at the proximal or distal phalanx which can be closed
primarily or by advancement of local tissue and previous
injury at the second metacarpal level.

Preoperative photographs were taken. The flap was per-
formed by standard technique as described below. In case,
after “planning in reverse”® it was seen that the reach of
FDMA flap was insufficient, reverse FDMA flap was done.
Donor site over index finger was grafted, usually with full-
thickness graft that was harvested from volar wrist crease.
Dressing was changed on day 3 and sutures were removed on
day 10. Physiotherapy for index finger and thumb was
started on day 10. Patient satisfaction, in terms of cosmesis
and function was recorded (graded as poor, good, and very
good). Patients were followed up for 6 months. Static two-
point discrimination (2-PD) was assessed at 6 months’
follow-up.

Surgical Technique

After inflating the tourniquet, the raw area over thumb is
debrided. The size of the flap required is measured and
“planning in reverse”® is done. The flap of appropriate size
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is marked over the dorsal aspect of proximal phalanx of index
finger with maximum limits of dorsolateral on sides, and
proximal interphalangeal (PIP) and MCP joint creases distally
and proximally, respectively. The pedicle of the flap (along
with skin extension) is marked from the second MCP joint to
the apex of first web space along the axis of second metacar-
pal in racquet-shaped flaps. Skin over the pedicle helps
increase the venous drainage and is approximately 3 to
5mm in width. The flap is raised from distal to proximal in
the areolar plane above the extensor paratenon. Small part of
radial extensor hood is included in the flap. At the level of
neck of the second metacarpal, the flap is raised subperios-
teally from ulnar to radial side. The fascia is released from the
metacarpal at the osseofascial groove and entire inteross-
eous fascia over the first dorsal interosseous along with
subcutaneous tissue, superficial veins, and branches of su-
perficial radial nerve are included in the flap. Superficial
branch of radial nerve was always included in the flap. Skin
incision is made on the thumb to allow flap insetting, which
is then closed primarily. Donor site over dorsum of hand is
closed primarily. Full-thickness graft from wrist crease is
used for coverage of proximal phalanx of index finger.

Islanded FDMA flap: The flap of appropriate size is marked
over the proximal phalanx of index finger. Another incision
extending from second MCP joint to apex of first web space is
marked. The dissection is started ulnarly and distally pre-
serving the paratenon. A lazy S incision is made parallel to
the radial border of the second metacarpal and fascial strip
containing pedicle is harvested with the flap. The dissection
stops at the apex of first web space. Incision is made on the
thumb to allow insetting which is then closed over the
pedicle. Donor site defect is covered with full-thickness graft
from volar wrist crease.

Reverse FDMA flap: After raising the flap till apex of first
web space, dissection is done and branches of FDMA, that is,
radial, intermediate, and ulnar are visualized. To increase the
reach of the flap, branches are ligated and cut as close as from
their origin from radial artery and flap is based toward first
metacarpal.* The presence of vascular network between the
three branches of FDMA at origin from radial artery has been
confirmed.? There is reverse flow in the flap through deep
communications of radial branch of FDMA and princeps
pollicis artery. Hence, the flap is raised on radial and ulnar
branch of FDMA. =Fig. 1A shows the details of site of ligation
of FDMA and communication between FDMA radial branch
and branches of princeps pollicis artery. =Fig. 1B shows the
diagrammatic representation of the reverse FDMA flap
raised on radial and ulnar branches. It is raised as a rac-
quet-shaped flap. The radial branch is preserved with flap as
seen with skin everted in =Fig. 1B. Skin incision is made on
the thumb for flap insetting. Donor site defect is covered with
full-thickness graft from volar wrist crease.

Results

The relevant details of the patients who underwent the
procedure are shown in =Table 1. The operative time ranged
between 1 and 2hours (mean 1.5hours with standard
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Fig. 1 (A) Schematic diagram showing the branches and course of
first dorsal metacarpal artery. White line shows the site of ligation of
first dorsal artery for reverse first dorsal metacarpal artery (FDMA)
flap. (B) lllustration for flap raised on radial and ulnar branch of first
dorsal metacarpal artery. Black arrow shows flap raised and red arrow
shows ligated FDMA.

deviation of 0.5). Out of total 16 cases, 8 patients underwent
racquet-shaped FDMA flap. Islanded flap was performed in
five and reverse FDMA flap in three. Twelve patients had
uneventful recovery and four patients (three islanded and
one reverse FDMA) had partial skin loss. The flap survival in
islanded and racquet-shaped flaps was compared and was
found to be statistically significant (p-value = 0.0035). In case
of islanded flaps the distal full-thickness necrosis of the flap
ranged from 20 to 50% and 16% for reverse FDMA flap. It was
managed with debridement, dressings, and they subsequent-
ly healed with secondary intention. In one patient with
partial loss of islanded FDMA flap, split skin grafting was
done. Static 2-PD was assessed at 6 months postoperatively.
It was found better in racquet-shaped flaps, that is, 6.5 mm
(mean) versus 10 mm (mean) in islanded flaps (p-value of
0.004 using Mann-Whitney U test). Patient satisfaction was
very good in 11 patients and good in 3 patients. Most of the
patients were satisfied with cosmetic appearance of the scar
and function of the index finger and thumb (87.5%). Most of
the patients were able to return to work after 2 months. No
one had to change their jobs. In one patient (case 6) stiffness
of interphalangeal joint was noted due to joint fusion. Poor
satisfaction was seen in two patients who had postoperative
partial flap loss. In one patient with reverse FDMA flap done
first web contracture was noted, at the base of flap pedicle.
This was managed by Z plasty done 4 months after first
surgery. No donor site morbidity was noted.

Case 6

A 40-year-old lady presented with wound over right middle
finger and right thumb near interphalangeal joint on the
dorsal aspect. The distal phalanx of the thumb showed nail
bed injury and osteomyelitis bone. The injury was 2 months
old following low voltage electric burn. Preoperative photo-
graphs are shown in =Fig. 2. Scar over middle phalanx of
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middle finger can be noted. The patient was planned for
debridement and racquet-shaped FDMA flap for thumb and
cross-finger flap from index finger for middle finger. -Fig. 3
shows intraoperative photographs while raising the flap and
immediate postoperative photographs. Flap survival was
100%. =Fig. 4 shows postoperative photographs at
3 months. =Fig. 5 shows result at 9 months.

Case 8

A 30-year-old male patient presented with postinfective raw
area over palmar aspect of proximal phalanx of thumb. It was
noted that the underlying bone was exposed. Racquet-
shaped FDMA flap was planned. Preoperative photographs
are as shown in =Fig. 6. =Fig. 7 shows full flap
survival. =Fig. 8 shows good aesthetic and functional result
at 3 weeks.

Case 16

A 38-year-old lady presented with nonhealing wound for
2 months over distal phalanx of thumb following electric
burn with distal phalanx bone exposed. She also had ampu-
tation of index finger just proximal to the PIP joint. After
“planning in reverse” it was seen that FDMA flap could not
reach till the defect on distal phalanx. Hence, reverse FDMA
flap was planned. Figure shows preoperative photographs.
Intraoperative photograph showing FDMA artery (marked by
black arrow) is shown in =Fig. 9. =Fig. 10 shows complete
flap survival with acceptable donor site healing.

Discussion

FDMA flap was introduced by Foucher and Braun in 1979 for
cover of thumb for partial tissue loss.! Subsequently, various
articles have reported the applied anatomy of FDMA and its
applications.>”- The FDMA arises from the radial artery just
distal to the extensor pollicis longus tendon, before the
artery dives between the two heads of the first dorsal
interosseous muscle. The FDMA diameter varies from 1.2
to 1.5 mm. More than one accompanying veins can be found
during dissection. Usually, the artery runs superficial to the
fascia of first dorsal interosseous muscle and divides into
three terminal branches: radial branch, ulnar branch, and
intermediate branch. The radial branch runs along the thumb
metacarpal and becomes or anastomoses with the dorsoul-
nar artery. The dorsoulnar artery originates from the
princeps pollicis through a perforating branch at the level
of the neck of the first metacarpal bone. The radial branch can
be suprafascial or subfascial. The ulnar branch runs along the
index metacarpal up to the MCP joint, giving branches to the
periosteum and adjacent extensor tendons. It terminates in a
plexus over the dorsal fascia of the index finger. The inter-
mediate branch runs toward the first web space and anasto-
moses with branches from the other two.>”-8

FDMA flap can be raised as islanded or racquet-shaped
flap. We noted that islanded flaps have high chances of
necrosis, probably due to venous congestion. The difference
in flap survival in these groups was statistically significant.
The presence of skin extension in racquet-shaped flap is
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Fig. 2 Preoperative photographs showing defect over right thumb

interphalangeal joint dorsal aspect with involvement of nail (A, B) and
middle phalanx of middle finger (C) with scarring over dorsum of ring

finger for case 6.

Fig. 4 Postoperative photographs at 3 months for case 6 showing full flap
survival, both racquet-shaped first dorsal metacarpal artery (FDMA) flap and
cross-finger flap, good functional and cosmetic results.
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Fig. 3 Intraoperative photographs showing raised racquet-shaped
first dorsal metacarpal artery (FDMA) flap in (A). (B) Insetting of FDMA
flap over thumb dorsum and split skin graft (SSG) from volar wrist over
flap donor site as shown in (C). Cross-finger flap was raised from index
finger for middle finger as shown in (D) for case 6.

Fig.5 Postoperative photographs at 9 months for case 6 showing full
flap survival, both racquet-shaped first dorsal metacarpal artery
(FDMA) flap and cross-finger flap, good functional and cosmetic
results.

thought to preserve superficial veins, help in venous drain-
age, and so in flap survival, that is seen in our study. This is
supported by previous studies as well.*

During follow-up it was also noted that there is a signifi-
cant difference in the static 2-PD in islanded and racquet-
shaped FDMA flap. After searching the literature no study
comparing 2-PD between these was found. We hypothesize
that presence of skin paddle over the pedicle in racquet-
shaped flap helps improve sensations and 2-PD. However,
further studies are needed to prove it.
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6a 6b
Fig. 7 Immediate photograph shown in (A) and (B) shows

Fig. 6 Preoperative photograph showing defect in (A) and (B) shows postoperative result at day 7 for case .

flap planning for case 8.

Fig. 8 (A-C) Postoperative photographs for case 8 at 3 weeks showing good flap mobility and acceptable donor site scar.
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Fig. 9 Preoperative photographs shown in (A) and (B) for case 16.
Reverse first dorsal metacarpal artery (FDMA) flap was raised. (C) First
dorsal metacarpal artery marked with black arrow. (D) Flap insetting.

FDMA flap is mainly used for defects as far as interphalan-
geal joint of thumb.? In three of our patients, the defect was
present over distal phalanx of thumb and one patient had
amputation of index finger just proximal to PIP. After “planning
in reverse,” we noted that the FDMA flap could not sufficiently
reach the defect. Hence, reverse FDMA flap was planned and
two patients had uneventful recovery with good, supple flap.
Various authors have documented the utility of reverse FDMA
flap for distal phalangeal defects of thumb.3-1°

Moberg advancement flap is a known option for distal
thumb defects but the advancement gained is only 1 to
1.5 cm. Moreover, it may lead to interphalangeal joint contrac-
ture in case of large defects. FDMA flap provides soft, pliable,
and sensate skin cover for thumb defect with minimal donor
site morbidity.""-'? However, in case of injury over anatomical
snuffbox it cannot be used. It leaves a scar over the dorsum of
hand which was acceptable to most patients in our study.

FDMA has been compared with Littler neurovascular flap
for thumb defects.’? It was seen that the dissection for FDMA
flap was faster and easier as compared with Littler flap. The
authors reported that Littler flap resulted in better sensibili-
ty and tactile gnosis of the reconstructed thumb-pulp but
FDMA flap ensured negligible donor site morbidity, complete
cortical reorientation, and better overall hand function.'

To decrease scar over index finger, Chi et al used second
dorsal metacarpal flap to cover donor defect.'*

Limitation

The small sample size is the main drawback of the study.
Follow-up longer than 1 year would provide more accurate

Fig. 10 Postoperative photographs for case 16 on day 5 as seen in (A)
and (B). (C and D) Results at 1 month.

static 2-PD which can then be compared between flaps.
Complete cortical reorientation occurs in 2 years. This could
not be assessed in our study due to short follow-up.

Conclusion

FDMA flap is a useful regional flap for thumb reconstruction.
It provides good supple, durable, and sensate cover. The
reverse FDMA that increases the pedicle length can be
used for more distal defects, where conventional FDMA
reach is doubtful. In our opinion, the use of FDMA can be
done as racquet shape to ensure survival and overall better
outcomes. We also recommend the inclusion of periosteum
over the second metacarpal and elevation of fascia at osseo-
fascial groove to ensure the inclusion of ulnar branch of
FDMA as recommended previously as well.
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