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The soft-tissue (ST) triangle is located between the dome of
alar cartilage superiorly and the nostril margin inferiorly. The
name “soft” triangle came from the lack of cartilage support in
this area as it is formed only of skin and soft tissue. The ST
triangle is made of two juxtaposed layers of skin, the external
nasal skin and the internal vestibular skin, separated by loose
areolar tissue and some terminal fibers of nasalis and depres-
sor septi nasi muscles.1,2 Aesthetically, the ST triangle should
appear as a soft facet that is not too defined or too deep,
otherwise it would detract from the aesthetically pleasing tip
lobule contour. The shape and appearance of the ST triangle is
influencedmainly by the thickness of the lobular skin aswell as
the strength, shape, and position of alar cartilage. Commonest
deformities of the ST triangles include retraction and notching.
The soft triangle retraction will form deep pronounced soft
triangle facets and can be encountered in both primary as well
as revision cases. However, soft triangle notching is encoun-
teredmostly in revision cases andmaybe either isolated or as a
part of a wider alar rim notching. The external rhinoplasty
approach can result in soft triangle notching if the columellar
incision is wrongly placed too high and extending across the
nostril apices to join the marginal incision.3,4

The aim of this study is to identify the anatomic variations
and surgicalmaneuvers predisposing to soft triangle deformities
and to describe soft triangle grafts that can be used to prevent
soft triangle retraction and/or notching in noseswith high riskof
developing such deformities as well as to treat preexisting soft
triangle deformities in primary or revision noses.

Patients and Methods

The study included 150 patients (96 women and 54 men), in
which the ST triangle graft was used; 94 (63%) were revision
cases and 56 (37%) were primary cases.

Evaluation of the surgical outcome of ST triangle grafting
depended on clinical examination, comparison of pre- and
postoperative photographs, and degree of patients’ satisfac-
tion with the aesthetic and functional outcome of procedure.

All caseswere operated uponusing the external rhinoplasty
approach5 to allow accurate evaluation of the alar cartilages in
their normal anatomic position to detect any specific anatomic
factors that may predispose to soft triangle retraction and/or
notching. Evaluation included the skin thickness, strength and
contour of alar cartilages, orientation of lateral crus, length and
inclination of intermediate crus, and horizontal and vertical
domal angles between lateral and intermediate crura (►Fig. 1).

Surgical Considerations
All cases were operated upon using the external rhinoplasty
approach where bilateral marginal incisions are connected
via an inverted V-shaped columellar incision.6,7 Themarginal
incision is placed right on the caudal edge of the lateral crus in
the outer part, and as we proceed medially, the marginal
incision is directed away from the cartilage and toward the
alar rim, thus preserving the cuff of vestibular skin caudal to
the domal angle, which is the internal lining of the soft
triangle (►Fig. 2). Preserving that cuff of skin will facilitate
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the subsequent placement and fixation of soft triangle grafts.
Evaluation of the soft triangle is done after completing all the
surgical maneuvers of rhinoplasty. After the final shape,
position, and orientation of tip cartilages have been attained,
the nasal skin is redraped to its normal anatomic position, and
the lobular skin is squeezed over the tip cartilages for a
minimum of 30 seconds followed by inspecting the ST
triangles for any retraction or tendency toward retraction,
or any degree of notching, or asymmetries.

Soft Triangle Graft
According to the size and shape of the soft triangle, a 4 to
6 mm triangular or oval graft is cut out of the excised cephalic
parts of lateral crura, which is our preferred cartilage source
for the soft triangle graft as it is quite pliable, easily shaped,
and holds almost no risk of showing through the skin
(►Fig. 3). In revision cases, with soft triangle notching and
excessive scar tissue, stronger septal or conchal cartilage was
used after fully beveling the edges of the graft to blend with
the surrounding tissues. The graft is then secured to the

caudal edge of the intermediate and lateral crura with
interrupted 6/0 PDS sutures (Polydioxanone, Ethicon Inc.,
Somerville, NJ) in an inverted fashion to bury the knots
away from the undersurface of external skin.

Extended Soft Triangle Graft
In cases where soft triangle retraction is accompanied
with alar notching, a triangular graft (4–5 mm base and
12–15 mm long; ►Fig. 4) is fashioned out of strong septal
or conchal cartilage, which is carefully thinned out and
beveled, and then introduced in a precise pocket, as an alar
rim graft, and extended medially, across the soft triangle,
until reaching the intermediate cruswhere it will befixed to it
and to the caudal edge of lateral crus using interrupted 6/0
PDS inverted sutures.

At completion of the procedure, the dorsal skin flap is
redraped to its normal anatomic position, and the external
rhinoplasty approach incisions are closed ensuring that the
marginal incisions are meticulously approximated to avoid
any graft exposure and possible infection.

Fig. 1 Right: horizontal domal angle. Left: vertical domal angle between long axis of intermediate and lateral crura.

Fig. 2 Diagrammatic illustration and intraoperative photo showing the preservation of the internal lining of the soft-tissue triangle.
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Results

In 108 (72%) patients, the soft triangle grafts were used to
correct actual soft triangle retraction and/or notching, while
in the remaining 42 (28%) patients, they were used prophy-
lactically to guard against possible soft triangle deformities in
high-risk cases. The commonest predisposing factors for
developing ST deformities in our study was the wide vertical
domal angle between the lateral and intermediate crura
(►Fig. 1) and the increased length of intermediate crura.

Out of the 150 patients, included in this study, only 122
(81%) patients were possible to follow-up for more than
1 year after surgery, and their mean period of follow-up
was 30 months (range: 1–6 years). The soft triangle grafts
resulted in effective long-term correction of ST retraction and
notching. No cases of infection, displacement, or extrusion

Fig. 3 Diagrammatic illustration and intraoperative photo of the soft-tissue triangle graft.

Fig. 4 Diagrammatic illustration and intraoperative photo of the extended soft-tissue triangle graft.

Fig. 5 Wide vertical domal angle due to a malpositioned lateral crus
(left) or a hanging intermediate crus (right).
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were encountered. However, revision surgerywas required in
three cases to correct a sharp visible caudal edge of the graft;
those three cases had extended soft triangle grafts made of
septal cartilage.

Discussion

The ST triangle is one of the areas that is usually left unattended
in most rhinoplasties. Its appearance is critical to maintaining
the natural contour of the nasal tip lobule. Recognizing the
patient at risk of developing soft triangle retraction or notching
can help implement prophylactic measures to avoid such defor-
mities, thus achieving a satisfying rhinoplasty result. In our

study, nasal skin thicknesswas not a significant factor in relation
to soft triangle deformities as soft triangle retraction and/or
notching was encountered in patients with both thin and thick
nasal skin. However, the commonest predisposing factor for soft
triangle deformities in our study was the wide vertical domal
angle (between the lateral and intermediate crura), which may
result from either a malpositioned, vertically oriented, lateral
crus,8–10 or a hanging intermediate crus and infratip lobule
(►Fig. 5), or the use of thick grafts in infratip lobule. This
wideningof the vertical domal anglewill stretch the soft triangle
skin, thus placing the soft triangle at a high risk of retraction or

Fig. 6 (A–C) Left: preoperative views of a primary patient with soft
triangle retraction. Right: 2-year postoperative views of same patient
after using bilateral soft triangle grafts.

Fig. 7 (A–C) Left: preoperative views of a revision patient with soft
triangle retraction. Right: 1-year postoperative views of same patient
after using a soft triangle graft on left side.
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Fig. 8 (A–C) Left: preoperative views of a revision patient with soft triangle retraction and notching. Right: 18-month postoperative views of same patient
after using an extended soft triangle graft on right side.
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notching. Another predisposing factorwas the long intermediate
crus that may be commonly encountered in the Pinocchio nose
with overprojected nasal tip or may result from surgical maneu-
vers that lengthens the intermediate crus, as in the lateral crural
steal technique.10–13 Accordingly, when using medial crural
shortening techniques to deproject nasal tip, it is safer to shorten
the intermediate crus and not the medial crus.13–15 Also, when
performing a large lateral crural steal of more than 4 mm or
performing lateral crural steal in cases with vertically oriented
lateral crura, it is helpful to use a soft triangle graft to support the
soft triangle skin and prevent the risk of possible retraction.

In the soft triangle grafts used in our study, the cartilage of
choice, whenever available, was the cephalic parts of the lateral
crura as it is thin andpliable, thus eliminating the riskof the graft
edges being visible or palpable. However, in most revision cases
with scarring and ST notching, more rigid grafts of septal or
conchal cartilage were required to achieve a stable long-lasting
correction. On using such rigid grafts, meticulous thinning and
bevelingof all thegraftedges ismandatory to avoidpossible graft
visibility through the thin soft triangle skin.

The use of soft triangle grafts resulted in effective correction
of soft triangle deformities in primary (►Fig. 6) as well as in
revision cases (►Fig. 7). Additionally, the extended soft triangle
grafts successfully treated any associated alar rimnotching by its
downward mobilization of alar rims (►Fig. 8), except in severe
caseswithdeficient vestibular lining that needs tobe lengthened
by composite grafts.16,17 The extended soft triangle grafts can
also reverse the functional problems of lateral crural malposi-
tioning18 by strengthening the flaccid alae, making them more
resistant to inspiratory collapse and thus reducing the need for
bulky lateral crural grafts.19,20
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