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KEY POINTS

e The forehead flap is a mainstay for reconstruction of major nasal defects.

e Patient selection and discussion of preoperative surgical expectations are key.

e Studies on the psychosocial effects of major nasal reconstruction support complex reconstructive
techniques, as the initial distress experienced by patients seems to resolve with time after comple-

tion of reconstruction.

INTRODUCTION

Nasal reconstruction is a complex undertaking, and
the functional and esthetic role of the nose requires
a three-dimensional understanding of nasal struc-
ture and anatomy. For larger defects including a
through-and-through defect, a three-layered recon-
struction is necessary to reconstruct the outer skin,
structural integrity, and internal lining of the nose.
Adding to the complexity of the reconstruction,
there is the paucity of surrounding donor tissue in
the nose unlike other areas like the cheek or neck,
where secondary movement from tissue is readily
available to reconstruct the defect via a local flap
with minimal distortion. The reconstruction must
also balance preserving a patent airway and avoid-
ing tissue bulk that may draw the eye toward tip or
alar asymmetries. A reconstruction that is estheti-
cally pleasing but functionally poor is not a suc-
cessful result. Nasal subunits must be respected
when planning the reconstruction, and that if
more than a half of a subunit is resected, removal
of the remaining subunit should be considered in
order for incisions to follow esthetic lines."

The entirety of the reconstructive ladder is avail-
able for nasal reconstruction; however, there is
subunit specificity that should be considered
depending on the characteristic of the defect.
Although granulation/secondary intention is an op-
tion, some form of closure is often best except in
the smallest of defects. Small defects may be
treated with straight line closure (especially near
the root of the nose where skin is less adherent
to the underlying structures) or a skin graft. Small
local flaps such a transposition or V-Y advance-
ment flaps may also be appropriate. Structural ad-
ditions such as auricular cartilage or septal
cartilage grafts may be necessary to prevent nasal
obstruction from alar collapse when the defect in-
volves the lower third of the nose. Composite
grafts from the ear also play an important role in
the alar region as well as in the area of the soft tis-
sue facet and columella. Larger defects may be
addressed with local flaps or transposition flaps
such as a bilobed flap or dorsal nasal flap which
allow for secondary movement. With large and
deep defects, the paramedian forehead flap is a
surgical mainstay.
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The paramedian interpolated forehead flap
(PMFF) is a reliable, pedicled flap that transfers tis-
sue from the forehead to the nose (Fig. 1). It is unique
in that it provides excellent nasal skin color and
texture match and can provide multilayered closure
with the turn-in technique?® or along with a septal
hinge flap, vestibular advancement flap, composite
graft, or skin graft. The PMFF is based on a unilateral
supratrochlear artery in addition to perforators of the
proximal supraorbital artery.® The location of
the supratrochlear artery is consistent, arising from
the superomedial orbit medial to the supraorbital ar-
tery as a terminal branch of the ophthalmic artery,
perforating the corrugator muscle, and entering the
frontalis muscle 2 cm above the superior orbital
rim. It then courses superiorly and becomes more
superficial throughout the subcutaneous fat and
skin of the forehead." Surgically, the supratrochlear
artery is located 1.7 to 2.2 cm off of midline and the
flap is dissected in the subcutaneous or subgaleal
plane until near the superior orbital rim where care
is taken near the origin of the supratrochlear ar-
teries.* Thinning or removing frontalis muscle in
addition to back-cuts near the pedicle origin can in-
crease the flap’s reach. This is typically a two®- to
three®-staged surgery, with the first stage involving
the raising, thinning, and inset of the flap, with a
possible intermediate step for continued contouring
with the benefit of continued vascularized tissue.
The final step is division of the pedicle 3 weeks after

Cc

inset,” and studies have sought whether even earlier
separation is the most cost-effective and viable.®°
The pedicle is ligated, and the anatomic position of
the eyebrow is restored.™®

Although a PMFF is a standard and necessary
procedure to reconstruct large nasal defects, !
patients often have reservations about this sur-
gery. In addition to concerns about a forehead
scar, limitations on work and activities of daily
living while the pedicle is in place can prove chal-
lenging for patient acceptance of the PMFF given
the appearance of the flap during the initial stages
of the procedure.® The attached pedicle is visually
unappealing, does not allow for glasses to be
worn,'? and exposed tissue requires wound care
which may necessitate help of another person,
particularly in elderly patients or patients with
physical or mental challenges.'® These downsides
and considerations are important to discuss and
acknowledge. ldentifying the patient’s surgical
goals is vital. To some patients, the esthetic result
is worth these disadvantages, and here, the deci-
sion is easy to move forward with a PMFF. Howev-
er, in other patients, with an appropriate defect,
other less complicated, one-stage options may
be reasonable alternatives to a PMFF.

In this review, the authors discuss when these
clinical situations may occur and the considerations
and requirements necessary for a successful
reconstruction. Although some argue that a

Fig. 1. Paramedian forehead flap defect and design. (A) Left oblique view of tip/alar defect. (B) Right-sided view
of tip/supratip defect. (C) Base view of the defect. Note the addition of auricular cartilage onto the left lower
lateral cartilage for structural support. (D) Design of the PMFF. (E) Frontal view of healed result and forehead
scar. (F) Right oblique view of healed PMFF. (G) Base view of PMFF.
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forehead flap should not necessarily be a patient
“choice,” the authors suggest that by keeping in
mind a patient’s priorities in conjunction with careful
evaluation of the defect, there are often times where
shared decision making may allow for alternative
reconstructive options in lieu of a PMFF.

DISCUSSION
Patient Selection: “Decision Points”

On initial patient evaluation for nasal reconstruc-
tion, the first and most critical goal is to define
the patient’s surgical goals. To some patients
who are more esthetically minded, they may be
willing to undergo whatever is necessary for the
most natural appearing result. Others may express
that their priorities are for a straightforward recon-
struction, with less emphasis on the cosmetic con-
sequences. These priorities exist on a spectrum,
so a candid discussion of the benefits and disad-
vantages of reconstructive options is essential.
Other elements to consider include an evaluation
of medical comorbidities including pulmonary or
cardiac ability to tolerate general anesthesia or
sedation, use of anticoagulant or antiplatelet med-
ications, or wound healing impairing factors
including poorly controlled diabetes or current
smoking. The presence of quickly recurrent nasal
malignancies or other aggressive lesions of the
nose may also affect the reconstructive method
used and may sway a surgeon toward a more con-
servative approach until they are addressed. How-
ever, given the straightforward harvest and limited
anatomic dissection of the PMFF, even patients on
anticoagulation/antiplatelet agents or with severe
comorbid disease or advanced age can tolerate
the surgery without hemodynamic issues intrao-
peratively.” In particular, a PMFF can be per-
formed under local anesthesia in a treatment
room if the patient is accepting of this approach
and capable of sitting still for an extended period
of time until the procedure is completed. The
defect itself should be carefully examined: defect
depth, evidence of intact perichondrium, proximity
to the alar rim, and subunits involved are all impor-
tant factors. The height of patient’s forehead hair-
line also helps guide whether a patient might
expect hair-bearing skin on the reconstruction if
a PMFF were to be used.

Indications for a Paramedian Forehead Flap

In most cases, the indication for a PMFF is
straightforward: a large, deep, or full-thickness
defect or in the setting of near-total or total nasal
reconstruction.™ Larger defects that involve the
alar margin are also frequently best suited for a
PMFF given the risk of alar retraction or collapse.
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In these situations, a forehead flap is the most
ideal option to restore nasal form and function.
Here, the decision-making process is fairly
straightforward. In hesitant patients, excellent
communication, preoperative education with pre-
operative and postoperative photographs, assur-
ance of perioperative support of friends or family,
and careful perioperative and postoperative care
are essential in helping them through the recon-
structive process. Appropriate counseling and ed-
ucation is essential to assist patients through their
multistage reconstruction.

Forehead Flap Versus Skin Graft

Although the consideration of skin graft in the same
setting of a forehead flap may seem contradictory,
in select patients with specific goals and with a
particular superficial nasal defect, a skin graft may
represent a viable option for those who desire to
avoid a forehead flap.'* For example, a patient
who is willing to accept some color mismatch of
the nose to avoid a forehead scar or who is not
medically able to tolerate a longer surgery but is
willing to accept some contour irregularity as long
as function is not impaired, a full-thickness skin
graft may provide an acceptable option.'®

For a skin graft to be considered, the defect
needs to have an amenable recipient bed and
have the appropriate underlying soft tissue struc-
tural support. For example, in a more superficial
yet larger diameter defect, like that seen in resec-
tion of lentigo maligna melanoma in situ, this may
be the case. Perichondrium would ideally be intact
and the defect depth should be fairly minimal.
Sometimes, allowing natural granulation over a
few weeks demonstrates that even a deeper
defect can reduce its depth via secondary healing
and may be appropriate for a skin graft.'®

However, caution should be taken in how a skin
graft may contract and potentially distort the nasal
ala. In these situations, an auricular cartilage graft
along with the full-thickness skin graft can help
both with alar support as well as volume of the
defect'” (Fig. 2). Color mismatch may also be an
issue,'® as it may appear “patch-like” especially
in the setting of sebaceous, erythematous, or
rosacea-prone skin (Fig. 3). In these scenarios,
discussion of expectations with the patient is crit-
ical. In the right defect, a full-thickness skin graft
does not “burn bridges,” and if a patient is not
satisfied with the outcome, a paramedian forehead
flap can be performed secondarily, though in our
experience this is rarely, if ever, needed.

Assessment of an individual’s desire for an
optimal esthetic outcome in a patient willing and
able to undergo multistage surgery should steer a
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Fig. 2. Examples of full-thickness skin graft with auricular cartilage for larger nasal defects. (A) Right alar defect
of Patient 1. (B) Patient 1 status post full-thickness skin graft (FTSG) with auricular cartilage graft (ACG). (C) Pa-
tient 2 with a larger left alar/tip/supratip defect. (D) Patient 2 status post-FTSG with ACG.

surgeon toward a PMFF. However, in the ideal
defect and with a patient’s priorities aligned with a
single-staged reconstruction, a full-thickness skin
graft on a larger, more superficial or secondarily-
healed defect will save the patient the morbidity of
a forehead flap.

Forehead Flap Versus Local Flap (i.e., Bilobed
Flap)

Another decision point is whether to use a local
flap, such as a bilobed flap, instead of a PMFF.

In select cases, when a defect is deeper and a
full-thickness skin graft would likely create a signif-
icant contour deformity and is generally 1.5 cm or
less, a bilobed flap can be considered (Fig. 4).1°
The bilobed flap can be based medially or laterally
and takes advantage of the secondary tissue
movement from the nasal sidewall where skin is
thinner, more lax, and less adherent in order to
provide for coverage of supratip and tip defects.?°
The ideal defect is in the tip or supratip region,
though medial alar defects, sidewall, and dorsal
defects may also be appropriate for a bilobed

Fig. 3. Demonstration of hypopigmented FTSG. Columellar, soft tissue triangle, and tip defect. (A) Frontal view of
defect. (B) Basal view of defect. (C) Status post full-thickness skin graft. Example of the challenge of color

mismatch with the FTSG.
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s

Fig. 4. Bilobed flap for a “Borderline” sized defect. (A) Left tip/supratip defect. (B) Design of laterally based
bilobed flap. (C) Left oblique view of healed bilobed flap. (D) Frontal view of healed bilobed flap.

flap. The defect needs to be far enough from the
alar rim or soft tissue facet to prevent alar retrac-
tion.?! The patient’s nose must be anatomically
large enough to provide the appropriate soft tissue
movement and skin availability, as a small nose
may not be able to provide enough tissue for a
1.5 cm defect.?? With wide undermining of the
entire nasal superficial musculoaponeurotic sys-
tem and precise flap design, the surgeon can often
reconstruct “borderline” defects with a bilobed
flap in defects where traditionally a PMFF would
be used. The bilobed may risk raising the tip or
ala and distorting other areas of the nose if under-
mining is not sufficient and/or the defect is exces-
sively large. Additional nasal scars are introduced
due to the flap design; however, incisions are
limited to the nose. Using adjacent tissue avoids
the color mismatch of a skin graft.

A study comparing the bilobed and the forehead
flap with both scar assessment scores and three-
dimensional optical scans found that reconstructive
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outcomes were not significantly different between
the reconstructive modalities. Not surprisingly, the
greatest clinical difference found between the two
flaps was that the paramedian forehead flap was
used for larger defects.?®

Psychosocial Considerations

Although to the surgeon a forehead flap is a routine
procedure that yields consistent and excellent
reconstructive results, patients are often wary of
this reconstructive approach. The multistaged na-
ture and time with the attached pedicle means that
they may be unable to participate in work or daily
activities. This consideration is significant and is
meaningful to patients who may feel disfigured
for several weeks awaiting the next surgical
stage.?* Although it is important to take the pa-
tient’s goals and expectations for surgery into ac-
count, psychosocial considerations are also
important in determining the best reconstructive
approach.
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Pepper and colleagues®® surveyed 59 patients
undergoing nasal reconstruction (including 14
interpolated flaps) via the Derriford Appearance
Scale,?#2% a 24-item survey which delineates pa-
tients’ distress related to their appearance.
Regardless of reconstruction method (skin graft,
local flap, or interpolated flap), levels of distress
were significantly higher at their postoperative visit
for all patients. During this first visit, those who un-
derwent an interpolated flap did have significantly
higher levels of distress compared with cohorts
who underwent full-thickness skin graft. However,
at later follow-up (>12 weeks), the distress differ-
ential between those who underwent interpolated
flap and skin graft was no longer different and
became equivalent among the groups. This dem-
onstrates that the mode and complexity of recon-
struction does not have long-lasting psychosocial
effects. Those who do undergo PMFF are ex-
pected to have increased levels of distress given
the visibility and care required of their surgical
sites while awaiting detachment, but in time this
lessens. Timing also likely plays a part in quality
of life after nasal reconstruction, as completion of
the reconstruction within 6 months is associated
with better quality of life.2”

Another group?® used the Derriford Appearance
Scale in addition to a few other measures including
the Brief Fear of Negative Evaluation Score®® for
48 patients who underwent PMFF. The patients
were stratified by defect severity into the number
of nasal subunits involved in the reconstruction.
As expected, social avoidance and distress mea-
sures were high immediately after surgery which
then decreased after flap division or adjuvant pro-
cedures. The time point in the reconstructive pro-
cess was associated with the level of psychosocial
distress. This study supports the concept that
despite the immediate anxiety, the PMFF may
cause in time; this improves in sync with the heal-
ing process.

Surveys can also help identify those who are at
greater risk of psychosocial distress during major
nasal reconstruction. Vaidya and colleagues® used
the FACE-Q Skin cancer survey and found that
younger patients, those who had surgery on their
nose, and a history of depression or anxiety scored
higher in the self-consciousness and unhappiness
domains in the first 3 months following surgery and
were independent risk factors with distress. The psy-
chological distress scores improved over time, how-
ever, self-consciousness persisted through the
postoperative period.3° Despite the psychosocial
distress associated with a major nasal reconstruc-
tion process, the PMFF technique has been associ-
ated with high satisfaction in quality of life measures
and functional outcomes.?”

It is the nature of the PMFF to increase patient-
related distress during the time of reconstruction,
which eventually dissipates as the final result is real-
ized and healing is completed. However, the best
way to optimize patient satisfaction is by setting pa-
tient preoperative expectations, ensuring good
communication, and initiating in-depth preopera-
tive discussion for a team-driven approach to the
reconstruction.

Preoperative Preparation and Postoperative
Expectations

Studies have been performed on the importance
and value of standardized wound care protocols
and resources for Mohs micrographic surgery
(MMS), although the importance of this in the setting
of a forehead flap has not been robustly evaluated.
One study showed that preoperative educational
materials improved patient comprehension before
forehead flap surgery.®! In-person education re-
mains a gold standard of preoperative communica-
tion that best addresses patient’'s needs and
questions®2 (ie, “What should | buy before the pro-
cedure? How do | take care of the pedicle?”). Of
note, most research on how best to institute patient
education has been performed during a patient’s
initial MMS, but there is a paucity of best practices
in how to better the patient’s reconstructive experi-
ence, and represents an area for further study in the
facial plastic and reconstructive field.

A preoperative phone call 1 week before MMS did
not improve satisfaction in patients,33 though post-
operative telephone calls do improve patient anxi-
ety.3* Other methods for patient communication
and education include online modules®® or commu-
nication like postoperative text messaging,3® which
lessened patient anxiety by 19%. Although multiple
modalities allow for flexibility and increased access
for postoperative questions, the in-person consulta-
tion and visit with the surgeon or a nurse educator
are critical.®?

In the authors’ experience, the preoperative visit
with the surgeon can be combined with time spent
with a nurse educator who can discuss wound
care and expectations in detail with written in-
structions that are available online as well. The
use of photographs that clearly demonstrate
what the patient will experience during the periop-
erative period are essential so that they can
mentally prepare for the 3 or more weeks that
the flap is in place. Having patients understand
the final result is also important for the acceptance
of the PMFF. In addition, showing patients what
are common results with skin grafts and color
mismatch as well as incisions for the bilobed flap
are also helpful for tailoring discussions of what
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is most appropriate for any given patient. Discus-
sing expectations is essential, and discussing
common postoperative concerns like pain control,
how to wear glasses, and the expected oozing,
crusting, care of the pedicle and incisions, and
other topics unique to the PMFF should be
addressed. Addressing whether primary closure
of the forehead defect is expected depending on
the size of the nasal defect also allows for a
comprehensive evaluation of “what to expect”
which is best discussed preoperatively rather
than postoperatively. With a thorough preopera-
tive discussion, issues that arise are not an after-
thought, but are expected avenues that may be
encountered; the patient’s mental preparation is
key to good patient-surgeon communication and
postoperative satisfaction.

Another aspect of the reconstructive process
that can be discussed with patients preoperatively
is the potential need for laser, dermabrasion, laser
hair removal,®” or scar revision.®® Especially in pa-
tients with rosacea or sebaceous skin,%® a frac-
tionated or ablative laser*®*' helps to obtain
color and texture match of the forehead flap. Pre-
emptive discussion of these options with patients
in order to better the cosmetic result demonstrates
the surgeon’s eye for esthetic goals and willing-
ness to continue to follow them after the immedi-
ate postoperative period to ensure the best
possible functional and esthetic result.

Viewing the Defect

In our clinical experience, occasionally patients
ask not to view their post-Mohs defect before
reconstruction. However, Veldhuizen and col-
leagues*? argue that patient viewing of the defect
is an important part of the reconstructive process.
The patient should see where they have started to
understand their progress. This helps set expecta-
tions appropriately which is key in managing pa-
tient satisfaction. This study evaluated whether
there was difference in patient satisfaction if they
looked in the mirror before reconstruction. A pa-
tient’s view and appraisal of their scar changed
when they looked in the mirror preoperatively.
Specifically, female patients who looked in the
mirror beforehand had higher satisfaction with
their scar and reconstructive outcome. Those
who viewed their defect before their reconstruc-
tion experienced overall less distress related to
their reconstruction. The authors urge surgeons
to encourage patients to view their defect preoper-
atively as a communication tool, as the complexity
or the need for a forehead flap should be seen as
necessary step to ensure mutual understanding
between patient and surgeon.*?
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SUMMARY

The PMFF is an essential modality in the recon-
structive ladder for nasal reconstruction. In select
situations—with the right patient and the right
defect—a skin graft (with or without cartilage) or a
bilobed flap can be considered for defects that
some reconstructive surgeons might consider
most appropriate for a PMFF. Although patients
experience some level of distress with major nasal
reconstruction, this subsides in time as the recon-
struction matures. Encouraging a patient to view
their defect is an important communication tool
which can help patients better understand recon-
structive needs. Excellent preoperative education
with preoperative and postoperative photographic
results, expectation-setting, and postoperative
communication if questions arise is key to ensuring
patient satisfaction.

CLINICS CARE POINTS

e Nasal reconstruction requires careful evalua-
tion of the defect alongside assessment of
the patient’s goals.

e Local flaps and full-thickness skin grafts can
be considered for larger defects in select
situations.

e Preoperative viewing of a cutaneous defect is
beneficial as it helps patients understand the
“starting point” of their reconstruction.

e Regardless of technique, nasal reconstruction
is likely to cause most patients distress in the
acute period, which then improves over time.
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