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Complete division of the pedicle of the
forehead flap is possible after 1 week of

engraftment in selected patients
Moritz Felcht, Dr med,a and Tino Wetzig, PDb

Mannheim and Weissenfels, Germany
Background: Recent studies have demonstrated that early division of the forehead flap (FHF) is possible if
angiography is performed or a remnant of the pedicle is left behind. Whether or not careful selection of
patients allows for complete division of the pedicle has not been studied.
Objective: To assess if careful selection of patients allows for early complete division of the FHF.
Methods: The exclusion criteria were trauma in the donor region, full-thickness defects, or a larger
cartilage grafting. In the selected patients, complete division of the FHF pedicle was performed at early time
points, when the pedicle was clinically engrafted (n = 12).
Results: The median age of the patients was 80 years 6 8. The average size of the wounds was
6.6 cm2 6 4.0. The complete division of the pedicle was performed in 10 patients after 7 days, 1 patient
after 8 days, and 1 patient after 11 days (median 7.4 days 6 1.1). One patient developed a wound infection,
and 1 suffered from postoperative bleeding. The latter patient was the only 1 who required debulking in a
third surgical procedure. No necrosis or flap failures were observed.
Limitations: Retrospective, single-center study.
Conclusion: Careful selection allows for complete early division of the pedicle of FHF. ( JAAD Int 2021;2:5-
11.)

Key words: basal cell carcinoma; dermatosurgery; interpolation flap; Mohs micrographic surgery; nasal
reconstruction; nose interpolation flap; paramedian forehead flap; surgery.
INTRODUCTION
Reconstruction of the nose after skin tumor

surgery is commonly required.1 Smaller defects can
be closed with direct closure or local flaps.2-6 Larger
defects can be a challenge to reconstruct as the stiff
tissue of the nose makes it difficult to adequately
mobilize the tissue. Skin grafting may be an option
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for these cases.2,7,8 However, cosmesis may suffer as
skin mismatch is a common phenomenon after skin
grafting.2

The forehead flap (FHF) is a well-established
alternative, with good cosmesis, especially for recon-
structing defects of the lower third of the nose.9-18

Different modifications of FHF allow it to be applied
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for a variety of nasal defects, including those that need
cartilage grafting or lining of the nasal ala.9,16-18 It is a
safe procedure, with only minor complication rates19

and can even be used in elderly patients.20 However,
FHF is (at least) a 2-stage procedure, requiring
engraftment of the FHF in the recipient’s defect bed
between the first and second surgical procedure. The
CAPSULE SUMMARY

d The forehead flap is a valuable tool as a
2-stage procedure for reconstructing
large defects of the nose.

d In select patients, it is possible to divide
the forehead flap after 1 week of
engraftment using a 2-stage procedure.
division of the pedicle of FHF
is generally recommended af-
ter 3-4 weeks.16-18 During this
time period, the quality of life
of patients is reduced as the
pedicle requires changing of
dressings several times per
week; the pedicle makes it
difficult to wear glasses.
Further, the pedicle in the
center of the face has a poor
cosmetic outcome.
Recent studies have demonstrated that the divi-
sion of the pedicle can be performed after 2 weeks,
when intraoperative laser fluorescence angiography
is performed.21,22 However, intraoperative laser
fluorescence angiography might not be available in
all centers. Others have reported that the division of
the pedicle is possible after 1week if a remnant of the
pedicle is left for 2 weeks.23,24 However, this
approach requires at least 3 surgeries as the remnant
is removed in another surgical procedure.

As far as we know, no study has investigated if
careful selection of patients allows the total division of
the pedicle of FHF after 1 week of engraftment. As
flaps engraft fast in the facial area, and FHF is a very
well-vascularized flap,18,24-27 we proposed that the
division of FHF may be possible after 1 week of the
engraftment of the flap in the recipient’s bed. We
studied 12 consecutive cases that had undergone early
division of the pedicle of FHF by the senior author.

METHODS
Study design

This is a retrospective study. Twelve consecutive
patients who underwent a modified early takedown
technique by the senior author between June 2016
and April 2019 were included in the study.

Exclusion criteria
The exclusion criteria for the patients were as

follows: (i) full-thickness defects with the loss of
mucosa, cartilage, and external soft tissue; (ii) defects
that required cartilage grafting for more than 50% of
the wound ground; and (iii) a previous trauma in the
donor region.
Similar to earlier studies, arterial hypertension,
diabetes, smoking, and the use of blood thinners
were not included in the exclusion criteria.23

Surgical procedure
After the surgeon decided that the tumor wound

required coverage with a FHF, the patient was

informed about this tech-
nique, and alternatives were
discussed, if available. The
FHF procedure was per-
formed under tumescent
local anesthesia [20 mL 2%
lidocaine, 20 mL 1% ropiva-
caine, 0.5 mL 1:1000 adrena-
line (10 lg/mL), and 460 mL
Ringer’s solution (0.1%
tumescent local anesthesia
solution)].
The technique is a modification of a recently
published technique.20 In brief, a template of the size
of the defect was drawn on the forehead, and the flap
was drawn as a midline central artery FHF on the
forehead. If functional or structural cartilage grafts
were required, cartilage was taken from the conchal
bowl and sutured into place with nonabsorbable
sutures (4.0).

The flap was directly thinned with scissors in the
distal two-thirds until all fat tissue was removed, and
then it was fixed in place with both absorbable (4.0)
and superficial (5.0) sutures.

The pedicle of the FHF was covered with a
nonadhesive dressing and fixed with sutures.

When the flap was clinically engrafted (meaning
that the flap’s skin color was adjusted to the
surrounding skin color), the pedicle was divided,
and the remaining cranial part of the flap was also
trimmed and fixed with sutures. Importantly, the
skin sutures of the first surgery in the lower part of
the flap were left in place to avoid further
manipulation of the engrafting flap at this critical
time point. A third surgery with trimming of the
flap was required in 1 case. This patient had
suffered from postoperative bleeding after the sec-
ond surgery, and bulking of the flap had developed
in the patient. In all the other patients, the
procedure was only 2-staged.
Ethical standards
The study was approved by the local ethic com-

mittee of the €Arztekammer Sachsen-Anhalt (59-19).
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FHF: forehead flap
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RESULTS
Division of the pedicle of the FHF is possible
after 1 week

Twelve consecutive patients, who had undergone
early division of the pedicle of the FHF, were
included in this study (Table I). Seven patients
were women, and 5 patients were men. The average
age of the patients was 79.5 years 6 8.2 (range
60-90).

In addition to the skin tumors, some of the
patients suffered from cardiovascular diseases (8/
12) or diabetes (5/12), some were smokers (1/12), or
some were taking blood thinners (7/12).
Anticoagulation treatment was not stopped in any
case.

All the patients suffered from basal cell carci-
nomas. All the defects involved the lower third of the
nose. The average defect size was 6.6 cm2 6 4.0 and
involved 1.2 aesthetic subunits 6 0.4. In all, 3/12
patients received cartilage grafts. However, no carti-
lage graft was larger than 50% of the wound bed.

In 10 patients, division of the pedicle was per-
formed after 7 days; in 1 patient, it was performed
after 8 days; and in 1 patient; it was performed after
11 days of the engraftment (average 7.4 days6 1.1).
One patient (8%) suffered from a surgical site
infection. This was successfully treated with oral
antibiotics (cefuroxime). One patient (8%) suffered
from postoperative bleeding after the second
Table I. Clinical and surgical data of 12 consecutive patie

No. of patients Diagnosis Sex

Age

(years)

Aesthetic

nasal subunit

No. of aesthet

subunits

1 BCC M 75 Tip 1
2 BCC M 70 Dorsum 1
3 BCC F 84 Tip 1
4 BCC F 80 Tip, Dorsum 2
5 BCC F 79 Tip, ala 2
6 BCC F 78 Dorsum and

sidewalls
3

7 BCC F 87 Tip 1
8 BCC M 60 Sidewalls 1
9 BCC M 90 Tip 1
10 BCC M 87 Tip 1
11 BCC F 76 Tip, ala 2
12 BCC F 87 Ala 1
Average
6 SD

79.5
68.2

1.3
60.6

BCC, Basal cell carcinoma; F, female; M, male; SD, standard deviation.
surgical procedure even though he was not taking
blood thinners. Thus, trimming of the flap was
required afterward in a third surgical procedure. All
the other patients underwent only 2 surgeries for the
reconstruction of the nose. None of the patients
reported necrosis or flap failure (for examples, see
Figs 1 to 3).

DISCUSSION
FHF is a very secure method to reconstruct large

and complex wounds of the lower third of the
nose.19 The principle of reconstructing the nose
with the skin of the forehead dates back to 700
BC.17 In recent decades, several modifications have
been published,9-18 which make FHF a workhorse to
reconstruct large and complex nasal defects.
However, the morbidity associated with the pedicle
has been recognized for a long time.28,29 Twenty
years ago, attempts were made to establish FHF as a
single-stage procedure.28,29 The pedicle is directly
implanted in the upper part of the nose, and instead,
healthy tissue is removed. However, removal of the
procerus muscle and venous congestion are the
major problems of this procedure. Therefore, more
recent studies have tried to shorten the time period
between the first and second surgeries.20-24

As far as we know, Somoano et al were the first to
discover that division of the pedicle is possible after
1 week if a remnant of the pedicle is left. This
remnant is removed in the third surgical procedure.
These data were confirmed by Kendler et al in
2014.24 In the last few years, more sophisticated
approaches have been taken using indocyanine
green angiography.20-22,30 These studies established
nts

ic Size of the

defect (cm2)

Pedicle

division (days) Complication

Third surgery

required

6.3 7 None No
7.5 7 Infection No
6.3 7 None No
5.8 7 None No
9 7 None No

18.1 7 None No

6.5 7 None No
6.9 7 Bleeding Yes: debulking
5.5 7 None No
3.4 8 None No
6.3 11 None No
7.3 7 None No
6.6

64.0
7.4

61.1



Fig 1. Forehead flap (FHF). Example of a FHF with division of the pedicle after 7 days (patient
5 in Table I). The defect involved the aesthetic subunits of the left ala and tip. Cartilage grafting
was required. However, the cartilage covered not more than 50% of the wound ground.
Complete division of the pedicle was performed when the FHF had been clinically engrafted
(middle of the upper row). The postoperative images in the lower row were taken after
6 months. FHF, Forehead flap.
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that the complete division of the pedicle can be
performed after 2 weeks, when indocyanine green
angiography is performed. However, well-
performed studies have shown that the artery does
not need to be included in the flap, questioning if
angiography is required in all cases.31 Despite this,
until now, it was unclear if complete division of the
pedicle is possible after 1 week in a select cohort of
patients. Here, to our knowledge, we show for the
first time that complete division of the pedicle of FHF
is possible after 1 week, when the exclusion criteria
are followed. The new modification of the old
technique had only minor complications. This is in
line with earlier studies that showed that FHF is a safe
procedure. In a recent study of a large cohort of
patients (n = 2175), the most common complications
of this procedure were postoperative bleeding
(1.4%) and postoperative infections (2.9%).19

Similarly, in our study, we observed postoperative
bleeding in 1 patient and a surgical site infection in
another patient. In another study, the most common
complications were partial flap loss (6/53; 11.3%),
donor site dehiscence (4/53; 7.5%), postoperative
flap dehiscence (2/53; 3.8%), and surgical site



Fig 2. Forehead flap (FHF). Surgical example of a FHF with division of the pedicle after 7 days
(patient 6 in Table I). The defect involved the aesthetic subunits of the dorsum and both
sidewalls. Complete division of the pedicle was performed when the FHF had been clinically
engrafted (image in the center). The postoperative images in the lower row were taken after
2 years. FHF, Forehead flap.
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Fig 3. Forehead flap (FHF). Example of a FHF with division of the pedicle after 7 days (patient
7 in Table I). The defect involved the aesthetic subunit of the nasal tip. Complete division of the
pedicle was performed when the FHF had clinically been engrafted (image in the center). The
postoperative images in the lower row were taken after 9 months. FHF, Forehead flap.
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infection (1/53; 1.9%).32 In our smaller cohort of
patients, we did not observe any partial flap loss,
necrosis, or donor site dehiscence. Similar observa-
tions were made by other groups, in which partial
flap loss or necrosis were quite rare.20,33 The defect
in the study by Rudolph et al was larger; this explains
the higher rate of dehiscence of the donor region.
One reason for the partial flap loss could be
differences in the technique. Similar to the study by
Somoano et al, thinning of the paddle of the flap was
performed in our study.We agree with Somoano et al
that this is most likely one of the clues that allows the
early division of the pedicle. It is very likely that the
metabolic demand is less if the skin is thinner.
However, while Somoano et al removed the super-
ficial stiches in the flap after 1 week, these were not
removed in our study. We believe that nonmanipu-
lation of the tip of the flap at this critical time period is
another reason why engraftment can be successful.
This may be more important when the upper part of
the engrafted flap is, at the same time, thinned to fit
into place and sutured into place.

Another reason for the low rate of flap necrosis is
that FHF is a well-vascularized flap.18,25,26 Recent
innovative imaging studies havewell established that
the vascular supply of FHF is very good after 2 weeks
of engraftment.20-22,30 It will be interesting to use this
new technique to determine the vascular supply of
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the flap after 1 week and assess if complete dissec-
tion of the FHF can be performed in all patients. In
our study, complete division of the pedicle of the
FHF was only performed in those patients who did
not suffer from scarring in the donor region and
whose defects were partial-thickness and did not
require cartilage grafting for more than 50% of the
wound region.

Overall, in the presented study, we show that it is
possible to perform FHF as a 2-stage procedure in
1 week. It will be interesting to verify this in a
multicenter, multidisciplinary study. New imaging
techniques will help to study if this newmodification
of the FHF protocol will be possible for all patients.
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