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1- What does the excision of the whole nail unit mean?

The nail unit is a complex organ that consists of three distinct
epithelial structures: The nail matrix, which is the germinative
part from where the nail plate is produced; the nail bed,
which is the supporting mesenchymal portion that attaches
the nail plate firmly to the distal phalanx; and the nail folds,
which are the framing portions that surround the nail plate’.
The excision of the whole nail unit refers to the procedure of
removing all these three structures in one piece along with
a safety margin by preserving the underlying bone?. Thus,
it means the complete removal of nail apparatus without
compromising the patient’s functionality.

2- When to excise the nail unit completely?

The whole nail unit excision may be necessary for cases
of malignant nail unit tumors and severe post-traumatic
nail dystrophy?. The latter is rarely indicated, and dermato-
surgeons usually excise the whole nail unit to remove the
subungual squamous cell carcinoma and in situ melanoma?.
Mohs micrographic surgery is the ideal option for subungual
squamous cell carcinoma whenever available®, whereas, as
an exceptional condition, in situ melanoma is best treated
with the whole nail unit excision procedure®. Any malignant
keratinocytic tumor with bone involvement (as proven by a
biopsy or radiologically) or invasive melanomas are candidates
for amputation. On the other hand, whole nail unit excision
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technique has been proposed for the treatment of thinner
T1(<0.8 mm) nail unit melanomas, but further investigations
are warranted®.

3- How to perform excision of the whole nail unit?

This procedure can be performed in a local operating room
under local anesthesia, and a basic surgery tray is sufficient for
this purpose. Before starting this procedure, the incision lines
should be marked carefully, considering the safety margin
that depends on the tumor type and location. Keratinocytic
tumors without any bone involvement are marked no less
than 4 mm of the normal tissues from the tumor margin’. On
the other hand, in situ melanomas should be excised with at
least a 6 mm safety margin from the most proximal edge of
the nail matrix, two lateral nail folds, and the hyponychium?. If
Hutchinson’s sign is detected, a 10 mm safety margin should
be drawn from Hutchinson'’s sign®. Care must be taken while
marking the proximal corners because the nail matrix usually
tends to extend laterally, especially on the toes. When the
marking is completed, a tourniquet should be placed to
ensure a complete bloodless field during the surgery. It is also
crucial that the patient experience no pain during the surgery.
We prefer distal digital or wing block to achieve complete
anesthesia of the nail unit for this purpose. Buffering lidocaine
(plain or supplemented with epinephrine) with sodium
bicarbonate significantly decreases pain during injection'®.
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After anesthesia is provided, an incision is made from one corner of
the proximal part using surgical blade number 15. The incision should
be made down to the bone and not just superficially. The scalpel is
then rotated around the nail unit, following the marking lines by feeling
the bone constantly. After the nail unit is circumscribed, the tissue is
grabbed from one corner using a clamp and pulled upwards very gently.
Following that, the base of the tissue should be carefully dissected just
above the bony phalanx by using fine scissors or a sharp scalpel. Ideally,
the periosteum should be removed during dissection as well. Staying
just above the bone provides the tumor to be excised in one piece with
adequate depth and avoids puncturing the nail bed from its base. The
extensor tendon, which is visible as a shiny, white structure attached
to the proximal base of the phalanx, should be protected with great
caution during dissection?. It is also critical to inspect the surgical site
thoroughly for any matrix remnants that may trigger spicule formation
or recurrence of the tumor after the surgery?.

4- How to harvest a full-thickness skin graft and cover the nail
unit defect?

The nail bed heals perfectly by secondary intention. However, the
subsequent healing time is much longer, and regular wound care can
be frustrating for some patients. In such cases, repairing the defect
with a full-thickness skin graft is an excellent option'"'3. In such cases,
the donor site is usually selected according to textural similarity, the
possibility of hiding the scar, and patient preference. The non-hair-
bearing forearm is suitable for most patients. The graft size depends
on the defect, and it is more appropriate to determine the graft size
after the removal of the nail unit. Meticulous measurement with a
ruler is, therefore, a must. The width of the graft should be the same
as or slightly larger than the defect size. The long axis of the graft
should be positioned parallel to Langer’s lines on the donor site in
accordance with the basic fusiform excision rules3.

After the donor site is anesthetized, the lateral borders are incised
superficially. The skinis then elevated with forceps orhook and harvested
using the surgical blade number 15, leaving no fat underneath the
graft. Keeping the non-operating hand on the epidermal side of the
graft provides tension and a sense of graft thickness. Any fatty tissue
underside the graft must be trimmed using curved scissors while
holding the graft over the nonoperating index finger. The harvested
graft is then placed in a Petri dish with sterile saline during the donor
site closure. Next, the graft is laid to the recipient site and secured
with four-corner sutures. The graft should sit on the bone with slight
tension to avoid fluid collection. The redundant skin of the graft is
removed with scissors to fit the defect area after which the remaining
sutures are created. A few small incisions made over the surface of
the graft can help drain the excess fluid and prevent postoperative
edema. A large amount of greasy ointment should be applied over
the graft, and a bulky dressing should be made with sterile gauze?®?.

5- How to care operation site after surgery and what awaits the
patient?

The postoperative pain and infection risk are considerably low. Oral
analgesics and antibiotics can be used if needed in such cases. The
operated limb should be elevated during the first 48 h to prevent
swelling. The first dressing change is performed after 48 h. At this
stage, it is normal that the graft looks bluish and edematous, and
superficial blisters are often present. The dressing is then repeated, and
the new dressing is left in place for 7 days. A non-adherent petrolatum-
soaked gauze (e.g., tulle gras) is the most appropriate dressing, if
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available?. The patient is then instructed to keep the limb elevated
and avoid trauma of any sort to the operated site. The graft intake
can be achieved in most patients through this approach''. Any graft
failure should be followed conservatively and left secondary intention
healing. The sutures can be removed on the 14" day. The patient is
usually fully recovered within a month of this intervention. In addition,
the cosmetic results are generally satisfying. The limb’s function is
incredibly preserved, and even sensation develops with time. The most
common undesirable outcome is hair growth over the graft, which can
be treated with lasers subsequently. Epidermal implantation cysts are
also common, usually occurring 1-2 years after the surgery and can be
made recurrent after appropriate management'.

Case report

Herein, we have presented the case of a 55 year-old-man with a
subungual mass on the left fifth nail bed for 6 months (Figure 1A). We
had performed an incisional biopsy previously (Figure 1B, C), and the
pathology report was consistent with that of keratoacanthoma (Figure 2
A-C). There was no evidence of bone involvement radiologically (Figure
3A, B). We, therefore, suggested to the patient that the remnant of the
lesion be excised locally (Figure 4A, B). As the lesion keratoacanthoma
is currently considered a low-grade squamous cell carcinoma', we
marked this lesion with a 4 mm safety margin (Figure 4C). After
discussing the treatment options with the patient, we decided on
the excision of the whole nail unit rather than performing wide local
excision of the lesion since a very narrow nail plate would remain,

Figure 1. (A) Onycholysis and splinter hemorrhages due to subungual
hyperkeratotic mass. (B) Exploration of the tumor after nail plate
avulsion. (C) An incisional biopsy was performed

Figure 2. Histopathological examination of the incisional biopsy. (A)
Low-power view: the epidermis on the right side depicts parakeratotic
hyperkeratosis and irregular acanthosis with elongated rete ridges
(arrow). On the left side, the endophytic proliferation of the lesion
can be seen (asterisk). (B, C) High-power view: Keratinocytes in the
upper epidermis have abundant pale-eosinophilic cytoplasm. Basal
keratinocytes demonstrating minimal cellular atypia (asterisk). A
mixed inflammatory infiltrate mainly consisting of lymphocytes and
eosinophils in the dermis can be seen (arrow)
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Figure 3. Radiography of the left fifth phalanx displays no bone
involvement. (A) Lateral view. (B) Antero-posterior view

Figure 4. (A) Oblique view of the tumor 1 month after the incisional
biopsy. (B) Marking the visible tumor margins revealed that the tumor
encompasses nearly half of the nail bed. (C) A 4 mm safety margin
was marked around the tumor. Note: After the safety margin was
drawn, a very little piece of the normal nail plate remained, because
of which we removed the entire nail unit

Figure 5. (A) The incision circles the nail unit from the proximal
corner. Always touch the bone with the scalpel. (B,C) Gently lift one
side of the tissue. Using delicately curved scissors or a keen scalpel to
remove tissues. Keep it slightly above the bony phalanx. Dissection
should proceed with the tooltip touching the bone. (D) Complete nail
unit removal shows bony phalanx and bilateral neurovascular bundles.
(E,F) Superior and inferior aspects of the excised tissues. Note that
the nail unit is in one piece and was not punctured during dissection

which could result in cosmetically and functionally poor outcome. The
whole nail unit was then removed completely, as mentioned earlier
(Figure 5A-F). We opted to repair the defect with a full-thickness skin
graft in the same session because no margin positivity was expected.
The donor site was selected from the inner lateral aspect of the non-
hair-bearing forearm (Figure 6A). The graft was harvested (Figure 6B, C)
and then placed into the defect (Figure 7A-C). The postoperative period
was comfortable as expected, and full graft intake was accomplished
subsequently (Figure 8A). No intractable pain or complication was
observed. The surgical margins were free of tumors. Almost complete
healing and reepithelization were achieved by the end of the month
(Figure 8B). After 2 months, the patient reported being extremely
pleased with the cosmetic outcome (Figure 8C).

Figure 6. (A) Non-hair bearing inner forearm is usually suitable for
harvesting a graft. (B) Excess fatty tissue underneath the graft should
be removed with curved scissors. (C) The graft is ready to be put in
place

Figure 7. (A) The graft is laid down into the defect. (B) Corner sutures
are placed in a slight tension and the redundant skin is removed with
scissors. (€) The remaining 5/0 rapidly absorbable sutures are placed.
Note: A few small incisions are made for the drainage of the fluid that
possibly accumulates under the graft

Figure 8. (A) The graft looks slightly edematous and bluish. This is
quite normal, and there is no sign of graft failure—a black eschar—in
the graft. Total graft intake was accomplished. (B) Almost complete
healing and reepithelization were achieved by the end of 1 month. (C)
Two months after the surgery, the patient was very satisfied with the
cosmetic outcome. Note: Tiny hairs can be seen in the graft, which did

not bother the patient
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