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Types of follicular unit: (1) FU with one hair
follicle. (2) FU with two hair follicles. (3) FU
with three hair follicles. (4) FU with four hair
follicles.

Follicular peaks. (A) A patient with natural
widow’s peak. (B), (C) Before and after picture of
a frontal hair line restoration with a widow’s peak.

Rule of third. Developed 500 years ago by
Leonardo da Vinci the ideal face is divided into 3
portions.

Frontal hair line pattern: (1) oval: the hairline
moves in a convex curve from frontal hairline to
the apex without crossing the VLC line.
(2) Triangular: hairline forms triangle with a
narrow anterior border and has an apex at or
medial to the VLC line. (3) Flat: hairline moves
more laterally than posteriorly and crosses the
VLC line, meeting the temporal fringe anterior and
lateral to anatomical apex. (4) Crescent: hairline
takes the form of an arch between the temporal
points, creating no fronto-temporal triangle.

Norwood classification of male pattern alopecia.
Ludwig classification of diffuse frontal loss.

Aplasia cutis congenita: the scalp defect with
exposed dura and the underlying sagittal sinus is
visible.
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Preoperative view of 45-day-old infant with CIN.

Large hemangioma of the forehead involving the
anterior hairline.

Preoperative views of the scalp avulsion injury.

Preoperative view of full-thickness scalp defect
with exposed cranium, due to high voltage
electrical burn to the head.

A 78 vyears old male with a squamous cell
carcinoma.

A 69-year-old man with a recurrent basal cell
carcinoma (nodular type) that occupied one third
of his right hemiforehead.

Left side of forehead almost completely occupied
by DFSP.

Anatomical areas of the scalp.

Forehead subunits. M, median; P, paramedian;
L, lateral.
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Frontal region of the scalp and areas of baldness.
Frontal defect prepared to be closed primarily.

(@) A frontal defect about 2 cm2. (b) Immediate
postoperative after coverage with flap. (c) 5-days
postoperative view.

The design of rotational flap for a frontal defect.

(@ A small Mohs defect after removal of an
infiltrating basal cell carcinoma of the frontal
hairline. (b) A laterally designed advancement is
created, based on an inferior frontalis pedicle.
(c) The flap is advanced. Bilevel dissection
preserves the frontalis inferiorly as shown, and
creates the pedicle on which the flap relies. (d) At
closure.

(A) The defect and the design of the superficial
temporal fascia pedicle VY advancement scalp
flap based on the superficial temporal vessels.
(B) The flap is elevated and transferred to the
defect. (C) Immediately after the operation. The
flap donor site is closed in a VY fashion.

(@) Squamous cell carcinoma of 5 cm in diameter
on the scalp. The area of excision and the design
of the VYS flap is outlined. (b) Immediate
postoperative result after the excision of a
squamous cell carcinoma of the scalp with
reconstruction using a VYS flap.
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Schematic representation of temporoparietal
occipital flap. (A) Design of anterior implant line
and recipient area. (B) Flap design. (C) Flap
transposition and closure of the donor area with a
large advancement flap (arrows). (D) Flap in its
final position and sutured to the recipient site.

(A) Preoperative view of full-thickness scalp
defect with exposed cranium, due to contact high
tension electrical burn to the head, with the size of
10 x 10 cm in the frontoparietal region.
(B) Preoperative view of local scalp flap based on
the occipital artery pedicle, for closure the scalp
defect. (C) The appearance of scalp flap 6 months
later the operation which was turned over the
defect. (D) The view of the same patient with
tissue expander in the temporal region for
reconstruction of alopecia. (E) The appearance of
the patient, 3 months after the alopecia
reconstruction with tissue expander.

A 10-year-old female with aplasia cutis congenital
(top). Orticochea-type advancement flaps with
galeal scoring (middle). De-epithelized alopecic
area left attached to one of the flaps to anchor it to
the deep tissue in attempt to minimize scar
widening (bottom light). Scalp reconstructed with
Orticochea-type advancement flaps (bottom right).

Areas of the scalp
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(Left) Medial temporal side burn defect in a 45-
years old man with a 4-cm defect in the right
temporal sideburn and a large cheek defect after a
Mohs excision for recurrent basal cell carcinoma.
The temporal sideburn was reconstructed with a
rhomboid  flap  from  temporal scalp.
(Center) A dog ear is created at the superior
temporal crest has resolved without requiring
revision. (Right) The patient is shown 1-month
postoperatively.

(Right) Photograph of a large hemangioma of the
scalp with a central area of ulceration.
(Left)  Photograph  obtained 6  months
postoperatively.

(@) Squamous cell carcinoma at the right parietal
area. (b) Intraoperative view of the defect after
removal of the lesion. (c,d) View after flap setting
and grafting the donor area. (e,f) 1-month
postoperative for the flap and the skin graft.

(@) Preoperative view of a parietal defect with
exposed bone and loss of periosteum. (b) Design
of the flap based on superficial temporal artery.
(c) Elevation of the flap. (d) Setting of the flap.

A T76-year-old female patient with basal cell
carcinoma in the parietal region. (A) Flap design.
(B) Condition soon after the operation.
(C) Condition 8-months after the operation.
(D) The width of the scar did not enlarge.
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Figure

A large flap transposed over a lateral scalp defect.
The residual defect is covered with a split-
thickness skin graft over the pericranium.

View of the posterior scalp and the donor area for
hair transplantation (it is the area inside the red
outlining).

Development of the three-flap technique. It is
preferable to cut flaps 1 and 2 at an angle as
shown. The secondary defect that results after
juxtaposition of flaps 1 and 2 is smaller than the
primary one. The three flaps then have been
mobilized. Parallel incisions have been made in
the aponeurosis of the large flap (3) transverse to
the longitudinal axis of the skull. Flaps 1 and 2 are
sutured in juxtaposition but without tension
because their pedicles are narrow.

Schematic representation of the areas of the scalp.

(@) Schematic representation of pinwheel flap.
(b) Intraoperative view after incision. (c) Flap after
fixation and suturing. (d) 1-year postoperative
view.

Double opposing VY flaps based on occipital
artery.
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Schematic representation showing the design of
the hemifrontal technique (1) The site of the
defect; (2), (3) Supratrochlear and supraorbital
arteries; (4) The area of the hemifrontal flap;
(5) Full-thickness skin graft covering the donor
site of the flap.

(Left) A 69-year-old man with a recurrent basal
cell carcinoma that occupied a third of his right
hemiforehead. After wide excision including the
underlined periosteum it was repaired with an
opposite hemifrontal flap and a full-thickness skin
graft to the donor site. (Right) The aesthetic result
after the reconstruction 9-months.

Forehead defect with proposed VY flap outlined to
minimize any change in eyebrow position
(top left). Flap Advanced and wound closed
(top right). 6-months follow-up (bottom left).
Patient raising her eyebrows (bottom right).

Reconstructive choices for forehead defects with
local flaps. Solid lines, “H” flap advancement;
dashed lines, rotation advancement

(@) A 55 years old female patient with recurrent
leiomyosarcoma in lateral forehead (b) Tumor
excision with exposed bone (c) Intraoperative
elevated temporoparietal fascia flap (d) Setting of
the flap (e) Immediate skin grafting (f) One month
postoperative.
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A female patient with avulsed scalp nearly whole
bearing area (left). One week post-operative

(right).

A surgical defect in forehead and cranioplasty by
alloplastic material.

(a) Preoperative view of post burn alopecia at the
occipital area. (b) View of tissue expander.
(c) 7-days after removal of tissue expander and
reconstruction of alopecia.

(a) Preoperative view of post burn alopecia at the
right temporal and parietal area. (b) View of tissue
expander. (c) 5-days after removal of tissue
expander and reconstruction of alopecia.

(@) Preoperative view of the left temporal post
burn alopecia. (b) View of the right side. (c) View
with tissue expander. (d) Intraoperative after
removal of the expander and reconstruction of
temporal hairline. (e) Postoperative view of the
right side. (f) Postoperative view of the left
(reconstructed) side.

(@) Preparation of donor area. (b) Harvesting the
hair from the donor area. (c) Dissecting the donor
strips into grafts. (d) Preoperative view showing
area of baldness. (e) Postoperative view 6-months
later.
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Introduction

Introduction

Scalp reconstruction represents a challenge, as the
reconstructive surgeon should strive for a cosmetically appealing
result as well as for durable coverage to the exposed cranium.
Restoring the hair-bearing surface without distortion of the
hairline and hair direction and avoiding alopecia is an important

goal.!!

Restoration of the anterior hairline can be difficult as traditional
methods of reconstruction of the hair-bearing scalp using random
pattern and transposition flaps can provide incorrect directional

hair growth.

Initially, one must ask: what are the goals and priorities? What
Is the easiest way to close the defect and what is the best way to

close the defect?™

Knowledge of the anatomy of the scalp and forehead will assist
the reconstructive surgeon in the choice of local flap options as
well as choosing a potential microsurgical recipient vessels site if
needed. Furthermore, such knowledge is important for

understanding, evaluating and adequately reconstructing defects.



