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Summary
Background: Complex nasal defects most often arise due to oncological resection or severe trauma. Traditional methods of two-stage nose 
reconstruction using a forehead flap with a skin graft have often resulted in collapse and deformity of the nose with a very compromised 
outcome over time. These techniques were gradually replaced by new procedures consistently reconstructing the intranasal lining, most often 
with flaps from the nasal septum. These methods reconstruct the cartilaginous and bony support of the nose as well, while the skin cover of 
the nose is, nowadays, in large defects, reconstructed in three stages. Evaluation of the topic: The options for intranasal lining reconstruction 
are as follows: a composite graft, a turnover flap covered with a local flap, advancement of the residual lining (bipedicle vestibular mucosa flap), 
a folded forehead flap, a prelaminated forehead flap, the use of another local flap (a forehead, nasolabial, facial artery myomucosal flap), a hinged 
turnover flap, a septal mucoperichondrial hinged flap, a composite septal chondromucosal pivot flap, a turbinate flap and microvascular free 
flaps (a radial forearm flap, a helix free flap, a kite flap, a dorsalis pedis free flap, a temporoparietal free flap, a postauricular free flap). Thanks to 
the abundant vascular supply of the face, the risk of ischemia and infection is mitigated, allowing most complex nasal defects to be reconstructed 
by using local flaps to restore all layers of the nose. Local tissues retain ideal quality, coloration, and texture, are reliable, and usually result 
in esthetically acceptable morbidity of the donor area. If the inner lining defect is extensive, it must be reconstructed by free microvascular 
tissue transfer. If other than intranasal flaps are used in the reconstruction of the internal lining, it is preferable to postpone the reconstruction 
of the supporting framework until the second stage while thinning the flaps used; otherwise, there is a high risk of obturation of the nasal 
airways. Conclusion: The results of modern reconstruction dramatically improved after the introduction of three-stage nasal reconstruction and 
emphasizing the reconstruction of all layers of the nose. Therefore, a quality inner lining is the basis for the construction of the new nose. 
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forehead flap is reelevated, thinned, 
and returned, and the pedicle is re-
moved next 3– 4 weeks later [7]. 

4) �If more than 50% of the nasal subu-
nit is missing, the entire regional es-
thetic subunit of the nose needs to be 
reconstructed. 

5) �Reconstruction of the supporting 
component (nasal skeleton) must 
be an integral part of the planned 
reconstruction in the first step be-
fore being covered with the soft tis-
sue  [3]. Both the central and lateral 
parts of the nasal skeleton need to be 
reconstructed [8]. 

1) �Reconstruction of all layers of the 
nose –  nasal lining, supporting layer, 
and outer skin cover –  needs to be 
performed [1– 3]. 

2) �due to the ideal color and texture 
quality, the forehead flap is the best 
donor flap to replace the skin cover 
of the nose  [4]. The harvest site on 
the forehead is left for secondary 
healing [5,6]. 

3) �Nasal reconstruction with a forehead 
flap is performed in three stages. First, 
the full-thickness forehead flap is 
moved into the position in the nose; 
3– 4  weeks later (surgical delay), the 

Introduction
The original concepts of nasal recon-
struction predominantly focused on the 
reconstruction of the external skin cover 
of the nose. The temporary postopera-
tive stiffness and tissue swelling often 
ensured esthetically acceptable results 
early after surgery; these results, how-
ever, were unstable over time and irre-
versible deformations of the reconstruc-
tion occurred after further healing and 
scarring. Hence, new principles of qual-
ity and stable nasal reconstruction were 
accepted that can be summarized in the 
following points:
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reconstruction as it serves as a basis for 
the entire supporting structure of the 
nose (which is then overlaid with a skin 
cover. Its importance is often underesti-
mated, and its absence invariably results 
in the contraction and destruction of the 
reconstruction  [14]. Below, we provide 
a list of reconstructive options:
1) composite skin graft;
2) advancement of residual lining;
3) prelamination of the forehead flap; 
4) �second flap (forehead, nasolabial,  

facial artery myomucosal flap, etc.);
5) hinged turnover flap;
6) folded forehead flap;
7) intranasal lining flap; 
8) free flap.

Composite graft
Composite graft contains skin and car-
tilage, taken from various locations of 
the the auricle depending on the re-
quirements of the target site (Fig. 1). This 
method is suitable for small defects of 
the soft triangle, nostril margins, or nostril 
base. The recipient wound bed must be 
well vascularized; if the transfer was pre-
ceded by extensive coagulation, it is better 
to postpone the procedure by 7– 14 days. 
The full-thickness composite graft is fixed 
using simple skin stitches. Typically, the 
maximum width of the composite graft 
is 1.5 cm. The graft is initially white, grows 
blue within 24– 72 hours and, after that, it 
starts to turn pink, reflecting an improve-
ment in vascularisation [15]. 

Advancement of the residual 
nasal lining 
In minor defects of the nostril margin, 
a bridge shift of the lining caudally can 
be performed along the margins of the 
nostrils. The position of the lining is se-
cured by extraanatomically placed con-
chal cartilage grafts, covered externally 
with a local flap (Fig. 2). 

Prelaminated forehead flap
In this technique, the reconstruction of 
the nose starts on the forehead. In the 
literature, this procedure is sometimes 

care must always be taken to ensure 
that they are adequately vascularized as 
only well-vascularized tissues are able to 
heal and fuse into new units. The neces-
sary nourishment of the tissue can be as-
certained either by a soft tissue bridge 
with a  sufficient amount of capillaries 
(functional subdermal plexus) or by pre-
served vessels [11– 13]. 

Assessment of the problem
The literature search of the MU Medical 
School Campus Library Discovery Sys-
tem using keywords „INTRANASAL LIN-
ING“ and „NASAL RECONSTRUCTION“ 
yielded 682 publications over the past 
5  years. Subsequently, cross-referenc-
ing of the papers selected for thorough 
reading identified monographs on nasal 
reconstruction. From the resulting body 
of literature, we removed studies with 
apparent bias, studies that only de-
scribed an overview of performed sur-
geries on an individual department, and 
those that did not specifically focus on 
the reconstruction of the intranasal lin-
ing. Finally, 70 papers were used as infor-
mation sources for this review.

The reconstruction of well-vascular-
ized inner lining seems to be the single 
most important point in modern nasal 

6) �According to Thornton, an adequate 
well-vascularized intranasal lining is 
the most important element of nasal 
reconstruction as it provides overlay 
and nutrition to the supporting com-
ponent [9]. Simply stated, a well-vas-
cularized lining serves as a  basis for 
the construction of a new nose.

Therefore, the well-vascularized inner 
mucosal lining of the nose is recon-
structed first. Subsequently, the sup-
porting layer of the nose is transferred 
and fixed on top of it. This layer con-
sists of cartilage (transferred from the 
cavum conchae of the auricle, from the 
rib or nasal septum), and bone freely 
transferred from the skull (external cor-
tices of the parietal region) or from the 
rib. For good healing of the supporting 
layer, its overlay with a well-vascularized 
outer layer of the skin and subcutaneous 
tissue is necessary  [1]. Thus, the over-
all shape of the nose can be likened to 
a triangular pyramid made of cartilage 
and bone, which forms the center of the 
sandwich between the two layers of the 
soft tissues –  the inner mucosal lining 
and external skin cover [10]. 

When transferring individual tissues 
for the purpose of nasal reconstruction, 

Fig. 1. Locations of harvesting composite chondrocutaneous grafts for 
individual parts of the nose. (Drawing by A. Berkeš according to [70]).
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The limitations in positioning, shape, 
and size of the cartilage often result in 
an imperfect and unstable nasal skel-

cheeks or nose dorsum; caudally, it is 
connected to the remnants of the nose 
wings and columella [2]. 

incorrectly called prefabrication; the 
principle of prefabrication, however, lies 
in the manipulation of the vascular sup-
ply to create a new flap [16– 18]. In prin-
ciple, prelamination lies in the incorpo-
ration of new tissues or elements into 
the classic flap, thus changing its proper-
ties. If this is performed at the same time 
the flap is transferred, this procedure is 
called lamination [19]. 

During the preparatory surgery, a full-
-thickness skin graft is placed under the 
frontal muscle 1– 1.5 cm from the „nos-
tril“ edge of the nostril and a bolus is in-
serted. Conchal cartilage grafts are in-
serted from the lateral approach as 
a  reinforcement between the frontal 
muscle and the skin. After 6  weeks of 
healing, the entire construct is trans-
ferred into the nasal position (Fig. 3).

In the recipient site, the cranial lining 
is created by flipping the flap from the 

Fig. 2. Bridge vestibular flap. (Drawing by A. Berkeš according to [2]).

bipedicle flap

Fig. 3. Prelaminated frontal flap and its transfer to the nose reconstruction. (Source: photo archive of the author).
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ity of the flaps can be improved by using 
a delay. The flap is elevated, turned over, 
and returned to its original position. 
The final turnover is performed approx. 
1– 2 weeks later [2].

Turnover flaps often suffer from greater 
scarification, contractibility, limited nu-
trition and mobility. Moreover, the afore-
mentioned technique further prolongs 
the duration of the reconstruction. In 
general, the turnover flap is usually stiff, 
thick, and unyielding. The typical indica-
tions for this technique include:
• small defects; 
• margins of the wings;
• �salvage procedures –  in cases of rhino-

plasty failure, cocaine nose, reconstruc-
tion failure;

• �pediatric nose reconstruction (reduc-
tion of the impairment of a  growing 
nose; a composite flap should be con-
sidered as an alternative) [20]. 

Disadvantages of the turnover flap 
include:
• �impossibility of use in fresh injuries –  it 

is necessary to wait for 6– 8 weeks;
• the result is thick, stiff, and non-pliable;
• �if the flap covers a greater part of the nos-

tril, a secondary contraction occurs [21]. 

In 2004, Lee et al. proposed a hinged 
turnover flap  [22] facilitating a  single-

and inner lining is established. This al-
lows turning the flap over along the de-
fect margins. Flap nourishment is then 
provided through the capillaries in the 
scar (Fig. 4).

The maximum recommended width 
of these flaps is 1– 1.5 cm. Care should 
be taken because the blood supply to 
the flaps unfortunately often fails and 
even a small loss of the blood supply can 
cause a major infection. Therefore, if the 
blood supply is problematic, the viabil-

eton. The indications for this method 
include: 
• minor nose tip defects;
• �elderly and frail patients (all steps of 

the surgery can be performed under 
local anesthesia);

• �salvage surgeries (if other options are 
not available).

Turnover flap
After full healing, approx. 6– 8  weeks 
after the surgery, continuity of the outer 

Fig. 4. Overlapping lining flap. (Drawing by A. Berkeš according to [2]).

Fig. 5. Hinged turnover flap. (Drawing by A. Berkeš).
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flap can be cranially pedicled and used 
with dimensions of 8– 9 cm × 1.5– 2 cm. 
The pivot point is located at the base of 
the adjacent nasal wing. 

Positives of the FAMM flap include 
good vascularity, the absence of a facial 
scar after harvesting, and the possibility 
of bilateral elevation [2]. During prepa-
ration, care must be taken to preserve 
the terminal buccal branches of the fa-
cial nerve, the distance of the leading 
edge of the flap from the commissural 
line should be kept at 1 cm, and the pa-
rotid gland duct should not be included 
in the flap [26– 28]. A sketch of this tech-
nique is shown in Fig. 6.

Lining flaps
The relevant ventral part of the nasal 
mucosa is perfused by:
• �branches of the facial and angular 

arteries;
• �the septal branch of the superior labial 

artery –  running under the edge of the 

morbidity of the forehead and exhaus-
tion of the material for the forehead flap 
for a potential additional reconstruction. 

FAMM flap
The FAMM flap was first described by 
Pribaz et al. in 1992 [24]. Over the next 
years, several modifications have been 
developed and indications refined to 
make this intraoral musculomucosal flap 
even more universal.

The FAMM flap should not be mistaken 
for the buccal musculomucosal flap de-
scribed by Bozola et al. (an intraoral flap 
pedicled on the buccal artery, a branch 
of the internal maxillary artery), which 
is pedicled more posteriorly, has greater 
width, and its rotation is more limited 
compared with the FAMM flap [25].

The FAMM flap consists of intraoral 
mucosa, submucosa, a part of the bucci-
nator, the deep portion of the orbicularis 
oris muscle, the facial artery, and the ve-
nous plexus. In nasal reconstruction, this 

procedure resolution of minor defects of 
the wing. The principle of this modifica-
tion is depicted in Fig. 5. In both situa-
tions, it is advisable to reconstruct the 
nasal wing skeleton with the conchal 
cartilage to prevent the retraction of the 
wing.

Use of a second flap  
for the inner lining
In this type of inner lining reconstruc-
tion, the defect is addressed by turn-
ing over an additional local flap with its 
own vascular supply. The nasolabial flap, 
the secondary paramedian forehead 
flap, and the facial artery myomucosal 
(FAMM) flap are the most commonly 
used flaps for this procedure. 

Nasolabial flap
Millard used and popularized the ran-
domly pedicled facial flap. When re-
constructing the nasal lining of half of 
the nose, he usually flipped a  flap of 
skin from the upper nose and used the 
nasolabial flaps from the cheek for the 
wings  [23]. Nasolabial flaps were also 
used for the reconstruction of the nos-
trils and columella. However, the nega-
tives of the nasolabial flap include:
• �thickness and stiffness of the flap, it 

cannot be primarily thinned due to 
a high risk of compromising the vascu-
lar supply;

• �it is impossible to apply primary carti-
lage grafts as this would lead to signifi-
cant airway obturation with highly lim-
ited options of thinning the flap in the 
future;

• �the need for later thinning of the flap to 
improve the nostril patency and mod-
ify its external contour.

Nowadays, this flap is rarely used as it 
has been largely replaced by the inner 
lining flaps.

Use of a second paramedian 
forehead flap
If this technique is considered, it is nec-
essary to take into account the increased 

Fig. 6. Diagram of the oral cavity with drawing of the facial artery 
musculomucosal flap. (Drawing by A. Berkeš).
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posterior septal artery and from both 
ethmoidal arteries. It is pedicled along 
the dorsum of the nose and turned over 
to the contralateral side through a car-
tilaginous window in the center of the 
septal cartilage (a “frame” arising after 
harvesting the central septal cartilagi-
nous graft) [33,34]. This flap will form the 
central part of the inner lining of the lat-
eral wall of the nose (it cannot reach the 
alar base or wing margin) (Fig. 8).

Composite septal pivot flap
A composite septal pivot flap (Fig. 9) is 
nourished by the septal branches of the 
superior labial artery. Thanks to this, the 
entire nasal septum can be rotated, al-
lowing the reconstruction of the entire 
middle nasal support. Mucosal flaps, 
however, are not long enough to reach 
the base of the wings, necessitating 

however, the cartilaginous L-shaped 
septal rim must be preserved to main-
tain central support of the nasal skele-
ton (Fig. 2).

Ipsilateral septal 
mucoperichondrial flap
The ipsilateral septal flap is standardly 
used to reconstruct the nasal wing mar-
gin. It is pedicled on the septal branch of 
the facial artery, on which the flap is ele-
vated from the entire equilateral surface 
of the septum and bent ventrocaudally 
(similarly as a quilt thrown over a win-
dow frame) to form the lining of the 
lower 1/ 3 of the caudal nose [31]. 

Contralateral septal 
mucoperichondrial flap
The contralateral septal flap is vascularly 
supplied from the cranial branch of the 

philtrum, lateral to the anterior nasal 
spine behind the base of the columella 
(approx. 1.0– 1.2 cm behind the anterior 
nasal spine); this branch can supply the 
entire ipsilateral septum (Fig. 7);

• �medial and lateral branches of the an-
terior ethmoidal artery [29]. 

Septal lining flaps were first described 
and used in various modifications by 
Burget and Menick [21,30– 32]. They can 
be, however, unavailable after a  pre-
vious surgery or trauma of the upper lip. 

Bipedicle vestibular skin flap
It is indicated for marginal wing defects 
where the remaining vestibular lining 
of the nose can be moved caudally. The 
donor area may be covered with an ipsi-
lateral septal flap, a skin graft, or a con-
tralateral septal flap [31,32]. In all cases, 

Fig. 7. Vascular supply to the septal mucosa. (Drawing by A. Berkeš according to [2]).
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entire nose including the septum and 
nasal bones). The septal pivotal compos-
ite flap is the ideal solution in all these 
cases; however, this solution may be un-
available in some cases. Where nasal 
bones are preserved, a cantilever graft 
can be applied. If the central part of the 
lining as well as the supporting struc-
tures were missing, Millard used pre-
liminary surgery applying the following 
techniques:

flap may, however, partially obstruct the 
airway and needs to be subsequently 
transected [21]. 

In the central nasal region, mucosal 
mobilization with a direct suture is often 
possible. It can be aided by the lower-
ing of the dorsum of the nose, which 
is then re-established using a cartilagi-
nous graft. Defects in the lower part of 
the nose can be classified into subtotal 
(soft nose missing) and total (loss of the 

a  combination of this technique with 
residues of the wings, nasolabial flaps, or 
turbinate flaps.

General properties  
of lining flaps
In general, lining flaps are thin, pliable, 
and well-vascularized. They enable the 
application of primary grafts, which 
brought significant progress in nose re-
construction. These flaps do not ob-
struct the airway; on the downside, their 
size is limited and their success in smok-
ers is uncertain. They must always be re-
inforced by cartilage grafts. Lining flaps 
can be optimally used for isolated de-
fects of the middle vault or unilateral 
complex defects (Tab. 1).

Unilateral nasal loss is resolvable with 
a contralateral septal flap. A transverse 
incision is made on the ipsilateral septal 
mucosa, the septum is exposed, and the 
central portion of the septal cartilage 
is removed while preserving an at least 
7– 8 mm wide cartilaginous rim. Subse-
quently, a  dorsally pedicled contralat-
eral septal flap is elevated and used to 
reconstruct the lining defect. After that, 
the harvested septal cartilage is im-
planted and the ipsilateral septal mu-
cosa is sutured (or allowed to heal spon-
taneously). A  forehead flap or another 
local flap is then used to reconstruct the 
skin cover [2]. 

If the alar defect is less than 1 cm in 
width, a  bipedicled (bridge) vestibular 
flap may be used. It should be at least 
8 mm wide. The bipedicled vestibular 
flap is then moved to the alar margin and 
the secondary defect of up to 3 × 3 cm in 
size is then covered with a dorsally pedi-
cled ipsilateral septal flap or with a skin 
graft (Fig. 2). 

In the case of a  complete unilateral 
nasal defect, the ipsilateral septal flap 
can be used in the position of the lin-
ing at the alar margin (pedicled in the 
vicinity of the anterior nasal spina) and 
a dorsally pedicled contralateral septal 
flap can then be used to fill the defect 
above the previous flap. The ipsilateral 

Fig. 8. Ipsilateral and contralateral septal flap in mid-nasal reconstruction. 
(Drawing by A. Berkeš according to [2]).
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flap was originally proposed for the clo-
sure of septal perforations [38,39], of pal-
atal fistulas in cleft defects [40], and for 
defects of the cranial floor [41]. In 1999, 
Mukarami et al. described nine cases in 
whom he used this flap as inner lining in 
the reconstruction of complex nasal ala 
and lateral wall defects (Fig. 10). In his 
small cadaveric study, he also defined 
the usable flap dimensions –  usually 
5 cm2 with a length of 2.8 cm (1.7– 4.0 cm) 
and a width of 1.7 cm (1.5– 2.0 cm) [42]. 
The middle nasal concha can be used in 
a similar way, but the flap derived from 
it has a limited reach and size. The turbi-
nate flap can be practically used in the 
reconstruction of the inner lining of the 
base of the ala [43]. 

Folded forehead flap
The folded paramedian forehead flap is 
used for the reconstruction of both inner 
lining and outer skin cover. It is a  tra-
ditional reconstruction method; how-
ever, when used, the amount of available 
soft tissue is excessive, which necessi-
tates a three-stage surgery [7]. In the first 
stage, the flap is extended by the inner 
lining at its end and a full-thickness fore-
head flap is elevated. Templates (made of 
e. g. tinfoil, packaging of the suture mate-
rial, or canvas) can be easily used for plan-
ning the flap shape. To support the bend-
ing of the flap, a strip of at least 7 mm in 
width needs to be inserted between the 
inner and outer parts of the flap (Fig. 11).

The second stage comes a month later 
when the flap is transected at the site of 

rotation, the septal cartilage is fixed to 
the upper lateral cartilages, and the en-
tire reconstruction is then covered with 
the forehead flap. If the entire nose is 
missing, it is preferable to delay the sur-
gery by 6– 8  weeks (so that turnover 
flaps can be used if necessary) [36]. 

Turbinate flap
Flaps from the lateral wall of the nose 
can also be elevated to a limited degree. 
The turbinate flap comes from the mu-
cosa of the inferior nasal concha. It can 
be pedicled ventrally on the anterior lat-
eral branch of the anterior ethmoidal ar-
tery and the lateral nasal artery, or dor-
sally on the descending branch of the 
posterior lateral nasal artery  [37]. This 

1) �turnover flap combined with bone 
grafts and forehead flap;

2) �cranially pedicled composite L-graft 
from the septum;

3) �local flaps (nasolabial, cheek) and 
a  forehead flap with a  cantilever 
graft [33]. 

Nowadays, however, all three of these 
techniques are considered unreliable. 
At present, the composite septal pivot 
flap is typically used (Fig. 9) with a graft 
from a rib anchored into the nasal bones 
(forming the base of the nose) or a cos-
tochondral L-graft  [35]. When rotating 
the pivot flap, it is necessary to preserve 
approx. 2 cm of the tissue at the point of 
entry of the labial artery branches. After 

Fig. 9. Composite septal flap. (Drawing by A. Berkeš according to [2]).
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Tab. 1. Indication criteria for lining flaps.

Defect Flap type

isolated medial vault defect contralateral septal mucosal flap

unilateral lower 1/3 nasal defect bipedicular vestibular flap + ipsilateral septal flap

unilateral defects up to ½ nose bipedicular vestibular + contralateral septal flap

unilateral defects complete ipsilateral + contralateral septal flap

central defect of the dorsum and tip septal composite flap

central defect with wing defects septal composite flap + nasolabial flap (or flap of wing remnants, turbinate flap)
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surgery is often necessary when using 
this flap.

Menick defined the principles of 
large defects reconstruction as follows 
[2,6,20,21]: 
1) �Establish the platform first with the 

primary reconstruction of the lips and 
cheeks.

2) �The septum is usually not recon-
structed, leaving an acceptable fistula.

3) �The columella either hides part of the 
support system (strut graft) or is com-
posed of soft tissue only.

• �the individual surgical procedures are 
relatively short, making this technique 
suitable also for frail patients [21]. 

Microvascular free flaps 
A microvascular free flap is indicated if 
the defect size is greater than a size that 
can be covered by local flaps. It serves 
to provide a sufficient amount of well-
-nourished tissue for primary healing. 
Most of the time, it is used in complex 
extensive injuries involving damage to 
tissues adjacent to the nose. Preparatory 

the future margin, layers are thinned to 
2– 3 mm (dermis and subcutaneous fat), 
and a cartilaginous conchal graft is in-
serted extraanatomically into the mar-
gins of the reconstructed nasal wing 
(a  delayed primary graft). In the third 
stage, in another month, the pedicle is  
removed. 

When using the folded forehead flap, 
it is necessary to adhere to the following 
rules:
• �cartilaginous grafts are to be inserted 

only in the second stage;
• �the frontalis muscle needs to be trans-

ferred as a  part of the forehead flap, 
which preserves the softness and 
pliability of the flap, and prevents its 
contraction;

• �it is suitable for defects of up to 3 cm in 
the full thickness of the ala;

• �reconstruction of the nostril floor per-
pendicularly to the alar lining is also 
possible;

• �thanks to the excellent forehead blood 
supply, this method is also suitable for 
using in smokers; 

Fig. 11. First stage of nasal reconstruction with a duplicated forehead flap. 
(Source: author's photo archive).

Fig. 10. Scheme of the elevation of the turbine flap. (Source: author's photo archive).
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the first surgery, an 8– 10 × 6– 8 cm flap is 
elevated with a 12– 15 cm pedicle, which 
is then microanastomosed with the fa-
cial vessels on the neck (Fig. 13) or with 
the temporal superficial vessels. They 
fold the thin ulnar region of the lobe in-
ward to form primitive nostrils. The sep-
tum is not primarily reconstructed. The 
thin ulnar region of the flap is folded in-
ward to form primitive nostrils. In cases 
with a subtotal or total loss, an osteocar-
tilaginous graft from the rib is implanted 
into the position of the cantilever graft, 
saving the remaining cartilage for the 
subsequent surgery. The second surgery 
takes place usually two months later. 
The position of the nostrils is measured 
and the outer skin covering the flap with 
a few millimeters of subcutaneous tissue 
is excised. Thus, the excess flap is excised 
and the neurovascular bundle is spared. 
The nose skeleton reconstruction is 
completed, fixing it to the previously ap-
plied grafts. Everything is covered with 
a  three-stage forehead flap. A  month 
later, a third surgery is performed, dur-
ing which skin with 2– 3 mm of subcuta-
neous tissue is elevated and, if needed, 
the cartilaginous supporting structures 
of the new nose are corrected. Another 
month later, during a fourth surgery, the 
pedicle is removed and if needed, nos-
trils are thinned. The final, fifth, surgery 
is performed four months later. In that 
surgery the scar on the forehead is cor-
rected, the shape of the nose fine-tuned 
and, if required, the tip of the nose may 
be adjusted by implanting cartilaginous 
grafts. The entire reconstruction, there-
fore, takes eight months.

Advantages of the radial forearm flap 
include:
• thin, pliable skin;
• excellent blood supply;
• long pedicled;
• �the flap is suitable for combined lining 

and columella defects.

Most authors use this flap for the re-
construction of the nasal lining [48– 50]. 
However, other uses of this flap and its 

Radial forearm free flap
For reconstruction of central defects, 
the fasciocutaneous or osteocutaneous 
variant of the radial forearm flap is the 
most commonly used  [44]. The princi-
ples of its use also apply to other flaps. 

If the nostrils are preserved, it is ad-
visable to turn the flap with the skin in-
wards and cover its surface with a skin 
graft. If the septum is preserved, the 
same procedure is followed. 

If the nostrils are missing, the flap is 
bent around the future nostrils (in the 
ulnar or in the thinnest part) and imme-
diately supported with a cantilever graft. 
In the next step, the outer skin is re-
moved, the nose skeleton is added and 
the skin is replaced with a  three-stage 
forehead flap.

If a  part of the septum is primar-
ily missing, it can be addressed using 
a  composite septal pivot flap. Several 
modifications of this method have been 
described in the literature.

Burget and Walton  [45] used multi-
ple skin islands on the radial artery. They 
created three separate skin flaps –  one 
for the columella, another one for the 
nasal entrance, and the last one for the 
lining (on the radial artery like beads on 
a string). The whole structure was cov-
ered with the skin graft (Fig. 12). Later, 
the flap was thinned, the nasal skele-
ton was applied, and a distally thinned 
three-stage forehead flap was applied. 
In all, at least six surgeries were needed 
for this technique. This technique allows 
a full reconstruction of the entire inter-
nal nasal surface. However, their ap-
proach came with downsides such as in-
creased technical difficulty, a shortened 
pedicle length, the increased risk of 
pedicle injury due to multiple surgeries, 
and the fact that thinning the flap in-
creases the risk of necrosis, potentially 
compromising the overall outcome of 
the reconstruction. 

Menick and Salibian published their 
version of the use of the radial forearm 
flap in combination with a 3-phase fore-
head flap in 47 patients [46,47]. During 

4) �Compared to the original lining area, 
the flap size is smaller (only approx. 
7 × 8 cm). The columella must be long 
enough to maintain nasal tip projec-
tion and thin enough to maintain air-
way patency. The nasal floor can be 
likened to a  platform on which the 
nose is placed caudally. It is often 
preserved or reconstructed in a pre-
liminary surgery. It can also be re-
constructed together with the nose, 
either applying a  separate local flap 
or an extended free flap for the lin-
ing. The nasal floor defect following 
an excision or trauma must be recon-
structed. Otherwise, scar retraction is 
likely to pull the upper lip and corners 
of the mouth up. 

5) �Nose reconstruction is performed in 
several stages. When free flaps are 
used, they are employed to recon-
struct the intranasal lining, thus con-
verting the defect to a  skeletal and 
skin cover defect only.

6) �The functions of the distantly trans-
ferred tissues:
• filling in the dead space;
• protecting vital structures;
• �creation of a  barrier between the 

central nervous system and gas-
trointestinal tract;

• �formation of a stable platform. 

The color and texture of the skin is, how-
ever, a downside of the use of free flaps, 
they resemble ugly pale patches. Flaps 
from the head and neck –  the auricular 
helical flap, the retroauricular flap, and the 
submental flap (containing facial hair in 
males) are exceptions from this rule.

Free flaps ensure the presence of 
a well-vascularized tissue in the defect 
and can replace adjacent tissues. In large 
defects of the midface, the scapular and 
parascapular flaps are often used, along 
with the latissimus dorsi muscle and rec-
tus abdominis muscle. All these flaps are 
of sufficient size to fill in the maxillary 
sinus. The reconstruction of the nose is 
then performed later, after a stable plat-
form is established.
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-vascularized "neo-nose" was transferred 
to the face and covered with a pre-ex-
panded forehead flap. 

Free flap of the first  
dorsal metacarpal artery  
(free kite flap)
Beahm et al. used this flap for columella 
reconstruction after the failure of a part 
of the radial forearm flap [57]. The donor 
site can be sutured or transplanted with 
a skin graft, depending on the extent of 
the flap. The thinness and the possibil-
ity to elevate two skin islands on a sin-
gle vessel (Fig. 14) are the main advan-
tages of this flap; the negatives are 
represented by the very short pedicle of 
the first metacarpal artery and the fact 
that the artery is very thin (diameter of 
0.5– 1 mm). To acquire a  larger vessel 
diameter, the radial artery needs to be 
prepared up to the anatomical snuffbox.

cosa from the conchae were applied, the 
nasal frame was created from the calva-
rial bone, and the structure was covered 
with a three-stage forehead flap. 

In 2019, Ahcan presented a  case of 
a  52-year-old woman who underwent 
a  two-stage reconstruction of the en-
tire nose due to a  complex nasal de-
fect arising after the resection of inva-
sive squamous cell carcinoma  [56]. In 
the first stage, the osteocutaneous ra-
dial forearm flap innervated by the lat-
eral antebrachial cutaneous nerve was 
elevated in the forearm using a 3D tem-
plate. The bony L-graft was fixed using 
a plate. A skin island was used to recon-
struct the inner lining, the future shape 
of which was ensured using a titanium 
mesh. The "supine" new nose was exter-
nally covered with the antebrachial fas-
cia and covered with a skin graft. In the 
second stage, five weeks later, the well-

modifications during nose reconstruc-
tion have been reported [51,52]. 

Prelaminated radial forearm flap
Prelamination was introduced by Pribaz 
and Fine in 1994, and since then, the 
radial forearm flap has been the most 
commonly prelaminated flap in facial 
reconstruction [18,49,53,54]. For exam-
ple, Costa used a prelaminated osteocu-
taneous variant of this flap, modeling 
a  nose with a  central bony L-segment 
and nostrils created by folding the flap 
using reinforced nasal dilators. After 
3  weeks, he transferred the prepared 
nose to the facial area [54]. 

Winslow et al.  [55] reported an inter-
esting modification, using the radial 
forearm fascial flap (radial forearm flap 
without skin, only vascularized fascia) 
to reconstruct the inner lining. On top 
of this, several remnants of nasal mu-

Fig. 12. Burget-Walton technique of Chinese flap nose reconstruction. (Drawing by A. Berkeš according to [2]). 
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Serratus anterior  
muscle free flap 
Thomas and Harris reported a  com-
plex nasal reconstruction using a serra-
tus anterior muscle free flap with a vas-
cularized free rib [64]. The rib graft was 
anchored to the frontal bone using mini-
plates. The nostrils were shaped from the 
serratus muscle and lined with tubes en-
veloped with skin grafts. The graft, how-
ever, subsequently significantly con-
tracted during healing (despite stenting) 
excessively narrowing the airway lumen 
down. 

Postauricular free flap
The postauricular free flap represents 
a  microvascular modification of the 
Washio technique. It was described 
and used by Swartz and it probably has 
a better vascular supply than if used in 
a pedicled variant [65]. The main disad-
vantage of this technique is the skin of 
the flap, which is smooth and thin, not 
resembling the thick sebaceous skin of 
the male nose. 

Helix free flap
The auricular tissue was also reported 
to be transferred to the superficial tem-
poral artery (Fig. 15). The full-thickness 
helix root is transferred to the nose as 
a composite free flap [66]. This method 
is particularly suitable for nasal wing re-
construction. Its advantages lie in the re-
sistance to actinosis and the large diam-
eter of the superficial temporal arteries. 
The main limitation, however, lies in the 

Temporoparietal free flap
The temporoparietal free flap is flexible, 
thin, and well-vascularized. It reportedly 
perfuses the underlying calvarial grafts. 
Acikel et al. used this flap to cover the 
nose in combination with a  skin graft 
from the supraclavicular region [63]. Al-
though the authors achieved an accept-
able nasal shape, the discoloration of 
the skin graft reduced the aesthetic re-
sult, compared with the outcomes of re-
construction when using the forehead 
flap. Still, the temporoparietal free flap is 
considered one of the alternatives to the 
radial forearm flap for reconstruction of 
the nasal mucosa. 

Dorsalis pedis free flap
The sufficiently thin skin cover is a cru-
cial advantage of this flap [58– 62]. Sim-
ilar to the radial forearm flap on the 
forearm, the dorsalis pedis free flap can 
also be harvested as an osteocutaneous 
flap (with a  part of the second meta-
tarsal). However, there are also disad-
vantages when using this flap –  in par-
ticular, the morbidity of the donor site 
with the need to cover the defect with 
a  skin graft, which often causes prob-
lems when walking in shoes. Moreover, 
the collateral vascular supply to the dis-
tal limb is compromised, which can pose 
a problem in elderly patients. 

Fig. 13. First stage of nasal reconstruction with Chinese flaps suitable for combined defects of the lining and columella. 
(Source: author's photo archive).

Fig. 14. Free flap of the first dorsal metacarpal artery. (Source: author’s photo 
archive).
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skin cover of the nose with a  forehead 
flap is illustrated in Fig. 16. 

In complex nasal reconstructions, the 
entire external nose may be temporarily 
created from a free flap, which is inferior 
in appearance; such skin is then usually 
replaced with the skin of the forehead 
flap in the next surgical stage.

When reconstructing large de-
fects, free tissue transfer using a  mi-
crovascular technique is often the only 
option [12,13]. 

Conclusions
Even today, nasal reconstruction rep-
resents a  great challenge for the re-
constructive surgeon. The rich vascular 
supply of the face reduces the risk of is-
chemia, necrosis, and infection, allow-
ing most large nasal defects to be re-

additional step was added between the 
flap transfer and pedicle detachment 
(3 weeks after the transfer), in which the 
thick skin in the dorsum of the nose was 
thinned (by removing the frontalis mus-
cle) and the flap was sutured back. Bur-
get and Menick later modified this ap-
proach by omitting the initial thinning 
of the forehead flap before the trans-
fer to the nasal region. This modification 
aimed to prevent any damage to the 
vascularization of the peripheral parts of 
the flap. In their modification, the thin-
ning is performed only 3– 4 weeks after 
the transfer during a necessary second 
surgery [7]. 

Of the various modifications of the 
forehead flaps, paramedian forehead 
flaps are the most commonly used. The 
current concept of reconstructing the 

maximum area of 3 × 3 cm that can be 
removed without disturbing the shape 
of the ear. 

This method is particularly suitable 
for the reconstruction of alae. The ac-
tinic-resistant skin and large diame-
ter of the superficial temporal vessels 
count among its advantages. The princi-
pal limitation lies in the maximum har-
vest area of 3 × 3 cm (harvesting a larger 
flap would compromise the shape of 
the ear). Zhang et al. used this tech-
nique in 63  pacients with various de-
fects of the nose and reported very good 
results [67].

Free deltopectoral flap
Zhou and Cao presented a  series of 
eight cases of nasal reconstruction using 
a  free flap based on a cutaneous acro-
miothoracic arteriovenous system [68]. 
A skin flap of up to 8 × 9 cm can be ob-
tained in this way. As for disadvantages, 
the small (1– 2 mm) and short vascular 
pedicle of the flap, which often requires 
the use of vein grafts, is the main down-
side of this technique.

In general, we can say that there is cur-
rently a consensus that free flaps are pri-
marily used to reconstruct the inner sur-
faces of the nose, and the outer nasal 
cover is reconstructed with a  three- 
-phase paramedian forehead flap [58]. 

Discussion
For the reconstruction of the inner lin-
ing, the most readily available, well-
-nourished soft tissue should be gen-
erally used. The requirements include 
good vascularity, pliability, and, if pos-
sible, a sufficiently thin tissue that does 
not obstruct the airway. The simpler the 
principle and the shorter the facial scars, 
the better. When reconstructing large 
defects, free tissue transfer using a mi-
crovascular technique is often the only 
options [12,13]. 

In 1974, the eminent American plastic 
surgeon Millard proposed a three-stage 
concept of nasal reconstruction with 
a forehead flap [69]. In this concept, an 

Fig. 15. Helix free flap to replace the missing nasal ala. (Drawing by A. Berkeš).
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