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Abstract

The palm is of great importance for maintaining a functioning hand. The reconstructive demands of thickness, texture,
color matching, pliability, and sensation for palmar defects represent a unique challenge for plastic surgeons. This study
introduced a novel versatile design for the ulnar palmar artery perforator flap (UPAPF) to cover large palmar soft-tissue
defects of the hand. The fifth metacarpophalangeal joint was identified as a landmark where the perforator was nearly | to
[.5 cm proximal. A template of the defect was outlined after adequate debridement. Meticulous dissection was executed
under loupe magnification to trace the perforator until an adequate length of the pedicle was obtained for rotation. The
harvested type B fasciocutaneous flap was rotated nearly 90° to be insetting on the palmar defect. Two patients were
presented with a soft-tissue defect of the palm measuring 4.8 X 5.5 cm? and 3.8 X 5 cm? respectively. The flap was
harvested and positioned at the defects. The flaps survived in the 2 cases with minimal donor site complications. The
patients acquired protective sensations within the flap at the end of the follow-up period. The UPAPF provides a stable
coverage for palmar soft-tissue defects with satisfactory aesthetic and functional results. It is a convenient addition to the
armamentarium for reconstructing palmar soft-tissue defects of the hand.
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Introduction flap has been a successful solution for palm reconstruction,
the ulnar artery needed to be sacrificed. The distally based
radial forearm flap is the mainstay flap for palm reconstruc-
tion. However, it needed a section from the radial artery,
resulting in significant donor site morbidity.®® Distant flaps
are associated with prolonged immobility and stiffness due
to late rehabilitation. Furthermore, extensive palmar soft-
tissue defect and additional soft-tissue damage to the fore-
arm may impede the local and regional reconstruction
options. Free flaps provided excellent soft-tissue coverage
and early rehabilitation. Conversely, this reconstruction
option needed special equipment, microsurgery training, and
prolonged operation time.”!* These limitations highlighted

The palm is of great importance for maintaining a function-
ing hand. While the soft-tissue coverage of the palm pro-
tects the underneath vital structures, it has peerless sensory
and functional components. The thick, glabrous palmar skin
resists the shearing forces of daily life activities and trans-
fers different sensations.! Palmar soft-tissue defects can
lead to serious functional disability of the hand. It results in
exposed vital functional structures and loss of the anatomi-
cal architecture of the palm.? The reconstructive demands
of thickness, texture, color matching, pliability, and sensa-
tion for palmar defects represent a unique challenge for
hand surgeons. The reconstruction necessitates durable cov-
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the need for feasible, safe, and versatile flaps to cover the
palmar soft-tissue defects of the hand.

Local perforator flaps are widely used for microsurgical
reconstruction of the hand.!"" These flaps provided better
accuracy, minimum donor site morbidity, and thinness cov-
erage. They have the benefits of using a matched tissue in
reconstruction; furthermore, no major vessels scarify or
microvascular sutures are needed.'>'® The rich vascular
network of the hand offered constant perforators in the
hypothenar area. The ulnar palmar artery perforator flap
(UPAPF) was introduced to cover soft-tissue defects of the
little finger.'*'® However, there is no available evidence
for the use of UPAPF for the reconstruction of palmar soft-
tissue defects. This study introduced a novel versatile
design for the UPAPF to cover large soft-tissue defects of
the palm.

Materials and Methods

All surgical interventions were carried out in conformity
with the Declaration of Helsinki and after a complete expla-
nation of the possible benefits and risks of the surgical pro-
cedure. All patients were assigned informed consent before
the surgery. The study was performed from January 2020 to
March 2022.

Surgical Procedure

The surgical procedures were carried out under general
anesthesia. The tourniquet was applied at the proximity of
the arm. The patients were supine while the operated limb
was slightly laterally abducted. A handheld Doppler probe
was used to locate the ascending branch of the septocutane-
ous perforator of the ulnar palmar digital artery. This septo-
cutaneous perforator travels between the superficial and
deep layers of the hypothenar muscles. The flap was har-
vested based on the ascending branch of the septocutaneous
perforator of the ulnar palmar digital artery. The fifth meta-
carpophalangeal joint was identified as a landmark where
the perforator was constant and approximately 1 to 1.5 cm
proximal to the metacarpophalangeal joint. This perforator
is more volar, constant, and reliable. Hypothenar fascia
must be included in the flap to capture the perforator
branches and their communications. The line between the
fifth metacarpal bone and the abductor digiti minimi muscle
was identified as the axis of the flap. A template of the
defect was outlined after adequate debridement. The flap
was designed to be slightly larger than the defect dimen-
sions. The flap extended proximally closer to the styloid
process of the ulna to cover larger palmar defects. Primary
closure or the need for grafting of the donor site was
detected based on the pinch test.

The incision was performed at the radial dorsal aspect of
the flap. It was in a distal to proximal direction down to the

extensor paratenon on the dorsal aspect and the fascia of
abductor digiti minimi on the palmar side. Meticulous dis-
section was executed under loupe magnification to trace the
perforator until an adequate length of the pedicle was
obtained for rotation. The harvested type B fasciocutaneous
flap was rotated nearly 90° to be inset into the palmar
defect. The tourniquet was deflated to assess the intraopera-
tive viability of the flap (Figure 1).

Results
Case |

A female patient, aged 65 years, diabetic and hypertensive,
presented with recurrent dermatofibrosarcoma at the distal
palm of the left hand of 1-year duration. The lesion mea-
sured 2 X 3 cm, infiltrating the third common digital artery.
Excision was done with a safety margin based on intraop-
erative frozen section, resulting in a soft-tissue defect of 4.8
X 5.5 cm? in the distal part of the palm. The UPAPF was
harvested as per the size of the defect to cover the exposed
flexor tendons and the neurovascular structures traversing
the distal palm. The donor site was closed primarily and the
viability of the flap was established intraoperatively. The
duration from flap harvesting to insetting was 32 minutes.
The patient received postoperative radiotherapy and che-
motherapy. Twenty-two months postoperatively, the flap
survived completely with an acceptable appearance and
texture apart from guttering at the donor site. The patient
acquired protective sensations within the flap at the end
of the follow-up period. The patient achieved full range
of motion at the end of follow-up. There was no evidence
of the recurrence of the dermatofibrosarcoma (Figures 2
and 3).

Case 2

A male patient, aged 35 years, nondiabetic and nonhyper-
tensive, presented with contracture of the palm after groin
flap to reconstruct a traumatic soft-tissue defect. After con-
tracture release, a soft-tissue defect of 3.8 X 5 cm? resulted
in the distal palm. The UPAPF was harvested and posi-
tioned at the defect. The donor site was closed with a thick
split-thickness skin graft harvested from the anterolateral
aspect of the thigh. The time taken from flap harvesting to
insetting was 38 minutes. Six months postoperatively, the
flap survived completely and the patient retained an
acceptable range of motion at the level of the metacarpo-
phalangeal joints. The graft at the donor site healed
uneventfully with no donor site complications and satis-
factory cosmetic outcomes. There was clinical evidence of
retained protective sensations within the flap. The patient
achieved a full range of motion at the end of the follow-up
(Figure 4).
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Figure |. A diagramatic illustration of the design and the anatomical landmarks of the ulnar palmar artery perforator flap for

reconstructing soft-tissue defects of the palm.

Note. (a) A soft-tissue defect at the distal aspect of the palm. (b) The location of the ulnar palmar artery perforator and the flap design: (1) The ulnar
palmar artery of the little finger, (2) the septocutaneous perforator of the ulnar palmar artery of the little finger, (3) the abductor digit minimi muscle,

and (4) the harvested ulnar palmar artery perforator flap.

Discussion

Perforator flaps represent a new era for resurfacing soft-
tissue defects of the hand. These flaps could individualize
the reconstruction procedure with minimal donor site mor-
bidity and acceptable cosmetic outcomes. The skin of the
palmar and dorsal aspects of the ulnar side of the hand is
ideal for resurfacing soft-tissue defects of the hand. How-
ever, the use of perforator-based flaps for coverage of pal-
mar soft-tissue defects is limited.>!” This study revealed the
durability, stability, usability, and versatility of the UPAPF
for reconstructing soft-tissue defects of the palm. The flap is
easy to harvest and inset, with satisfactory functional and
aesthetic results. It can be safely raised without scarifying
the main common digital arteries. In accordance with these
findings, Hao et al' reported the usability of the UPAPF for
reconstructing soft-tissue defects of the little finger in 16
cases with acceptable results and no donor site morbidities.
In this respect, Estawrow et al'® reported the reliability of
the flap for reconstructing dorsal hand and little finger
defects.

The skin of the hypothenar eminence and posteromedial
aspect of the hand is supplied mainly by 2 arteries. This
includes the septocutaneous perforators arising from the
little finger’s ulnar palmar artery and the ulnar artery’s
descending dorsal carpal branch. The ulnar palmar digital

artery consistently gave off up to 6 perforators lying deep
into the hypothenar muscles. The distal half of the ulnar
aspect of the hypothenar area is supplied by constant neural
and vascular supply from the ulnar palmar digital artery and
palmar or dorsal cutaneous branch of the ulnar nerve.! The
perforators arising from the ulnar palmar digital artery of
the little finger have robust connections with the perforators
arising from the deep branch of the ulnar artery.?’ The
ascending branch of the septocutaneous perforator of the
ulnar palmar digital artery is the largest and the primary
communicator between the ulnar palmar and dorsal ulnar
arteries.!®?! Harvesting the flap based on this branch main-
tains its viability and does not require sacrificing a major
hand artery. The location of the perforator is often proximal
to the defect in which the long pedicle is not necessary for
flap harvesting. The flap can be propeller-based or island-
based to cover adjacent and distal palmar defects. The flap
dissection was performed on the subfascial plan without
intramuscular dissection of the septocutaneous perforator to
the source artery. Herein, the source artery makes no limita-
tion to the surgical procedure, highlighting the flap’s suit-
ability and feasibility for resurfacing palmar soft-tissue
defects.

The UPAPF represents a versatile procedure for recon-
structing large palmar defects. It can be extended just distal
to the styloid process of the ulna with a low risk of flap
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Figure 2. Female patient, aged 65 years, presented with recurrent dermatofibrosarcoma at the distal palm of the left hand of |-year
duration.

Note. (a) Recurrent dermatofibrosarcoma at the distal palm of the left hand. (b) Excision of the tumor was done with a safety margin. (c) A soft-
tissue defect resulted at the distal palm measuring 4.8 X 5.5 cm?. (d) Locating the ulnar palmar artery perforator | cm proximal to the fifth
metacarpophalangeal joint and flap marking. (e) Harvesting of the ulnar palmar artery perforator flap and rotating it nearly 90° as pedicle-based flap. (f)
Insisting on the ulnar palmar artery perforator flap to cover the palmar soft-tissue defect.
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Figure 3. Immediate intra-operative and post-operative results of ulnar palmar artery perforator flap for reconstructing soft tissue
defect of the distal palm of the left after recurrent dermatoliposaracoma excision.

Note. (a) Intraoperative closure the soft-tissue defect of the palm using the ulnar palmar artery perforator flap. (b) Primary closure of the donor site.
(c) Recipient site |10 days after insetting on the flap. (d) Donor site |0 days postoperatively after insetting on the ulnar palmar artery perforator.

(e) The recipient site 22 months postoperatively showing complete healing of the ulnar palmar artery perforator flap. (f) The donor site 22 months
postoperatively showing complete healing.
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Figure 4. Male patient, aged 35 years, presented with contracture of the palm after groin flap for reconstruction of a traumatic soft-
tissue defect.

Note. (a) Preoperative planning for contracture release. (b) Contracture release resulted in soft-tissue defect measuring 3.8 x 5 cmZ. (c) Locating

the ulnar palmar artery perforator | cm proximal to the fifth metacarpophalangeal joint and flap marking. (d) Harvesting of the ulnar palmar artery
perforator flap and rotating it 90° as pedicled flap. (e) Insisting on the ulnar palmar artery perforator flap to cover the palmar soft-tissue defect. (f) The
recipient site 6 months postoperatively.
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necrosis.'* Furthermore, harvesting the flap from the hypo-
thenar eminence results in a larger flap and respects the like
with like principle for covering palmar soft-tissue defects.
The anastomosis between the ulnar palmar artery and the
dorsal carpal branch of the ulnar artery indicates the reli-
ability of flap vascularization for coverage of large palmar
defects. There is a constant communicator perforator
between the dorsal ulnar branch and palmar system at the
metacarpal head. The venous drainage of the flap is main-
tained through the superficial venous system and the vena
comitans associated with ulnar palmar and dorsal perfora-
tors. There were minimal donor site complications and nei-
ther of the included patients experienced a limited range of
motion at the level of the metacarpophalangeal joints. In
this respect, Postan et al*? reported using a proximal hypo-
thenar fasciocutaneous flap based on a cutaneous branch of
the deep palmar artery for covering soft-tissue defects over
the wrist joint. The flap was associated with no complica-
tions and had acceptable wrist movement and sensibility.??
Tapan et al>* used the hypothenar island flap based on the
proper ulnar palmar digital artery to reconstruct soft-tissue
defects of the little finger. Omokawa et al'* used the reversed
flow ulnar hypothenar flap based on the ulnar palmar digital
artery of the little finger for reconstructing soft-tissue
defects of the fingers. These flaps are relatively smaller than
the UPAPF and were used for reconstructing the soft-tissue
defects of the little finger rather than the distal palm. Fur-
thermore, the flaps were designed mainly from the hypothe-
nar areas palmar aspect and scarified the little finger’s ulnar
palmar digital artery.>* Yamamoto et al*> described a free
hypothenar flap transfer based on common or ulnar palmar
digital arteries for reconstructing soft-tissue defects of the
fingers. The donor site was closed by a local transpositional
flap to minimize the donor site complications.? Our flap is
relatively larger and was used for reconstructing soft-tissue
defects of the distal palm rather than the fingers.

The hypothenar muscles provided good padding, result-
ing in stable scars at the donor site. Paradoxically, one of the
major drawbacks of the UPAPF is the lack of sensation.
This could be resolved by end-to-side neurorrhaphy
between the cutaneous branches of the dorsal ulnar nerve
and the common digital nerves.?*?’ Furthermore, patients
may be left with a scar on the ulnar aspect of the hand. This
may be associated with a painful scar in an area signifi-
cantly relevant to hand functions for daily life activities.
The palm is divided into 5 aesthetic and functional units.
This included the hypothenar, thenar, opposition, central tri-
angular, and metacarpal subunits. The UPAPF is ideal for
reconstructing the metacarpal subunit of the palm. The thin
flap allows easy gliding of the underlying flexor tendons,
accommodating metacarpal and phalangeal joints flexion
and extension with an adequate range of motion.

This study represents a new flap design for reconstruct-
ing palmar soft-tissue defects. While the study highlighted

the usability of the UPAPF, some limitations should be con-
sidered. The lack of a comparative arm and limited sample
size highlighted the need for further randomized controlled
trials to establish more comprehensive evidence for future
surgical practice.

Conclusion

The UPAPF is a reliable procedure for reconstructing soft-
tissue defects of the palm. It provides stable coverage with
satisfactory functional and cosmetic outcomes. It is a con-
venient addition to the armamentarium for reconstructing
palmar soft-tissue defects of the hand.
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