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Abstract: Objective: Lateral Crural Tensioning (LCT) is an important technique to refine the tip. However, a frequent 
problem that can occur is the weakening of the External Nasal Valve (ENV) and the constant use of Articulated Alar Rim Graft 
(AARG). The aim of this study is to show the results of the same surgeon (MBJZ) within one year of the Modified LCT, and 
review of the literature. Methods: We analyzes technical details of 149 patients that underwent rhinoplasty in one year 
(between July 1, 2018 and June 30, 2019) and had at least 1 year of follow-up. Results: Out of 144 patients, 25 (17.36%) were 
revision surgery. In 114 cases (79.17%) only the septum was used; and Septal Extension Graft (SEG) was performed in 142 of 
the 144 patients (98.61%). Of these, 130 (91.55%) were latero-lateral and 12 (8.45%) end-to-end. And we found that the 
modified LCT was used in 136 (94.44%) of the 144 patients; in these, 73 (53.68%) it was necessary to use Floating Alar Rim 
Graft (FARG) and 5 (3.68%) AARG. Conclusion: we demonstrate a technique that reduce the need for resection of inferior 
cartilages, the use of grafts and the improvement of nasal function, with strengthening of the ENV without the need to 
reconstruct the alar border using contour grafts. 
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1. Introduction 

Rhinoplasty remains one of the most difficult surgeries, 
because the nose must have a natural appearance, with good 
symmetry, projection, length and rotation. And a more 
refined nasal tip can be created on a slightly concave dorsum 
that continues with the tip without a visible transition, with 
the supratip break the more caudal possible. [1] 

Another important characteristic of the tip is a smooth 
transition from tip lobule to the alae. The soft triangle usually 
undergoes important changes in the late postoperative period. 
Thus, several types of techniques and use of grafts have 
already been described; many of the deformities observed 
after rhinoplasty are due to incisions, sutures or exaggerated 
resections of the lower cartilages, leading to clamping, 
asymmetries, retractions of the nasal tip and the relationships 
between lobule, columella and alae. 

Lateral Crural Tensioning (LCT), described by Davis [2], 
has gained prominence in contemporary rhinoplasty due to 
the consistent results; however, a frequent problem that can 
occur is the weakening of the soft triangle region and 
collapse of the External Nasal Valve (ENV). A 1-2mm 
retraction in this region can lead to a concavity of the alar 
contour, isolating the tip causing pinching of the region, 
leading to a globular aspect of the tip, and, possibly, nasal 
obstruction. [1, 3] 

Therefore, it is very important that surgical techniques 
should achieve harmony and stability in this region, and a 
way to avoid this is through the use of alar-contour grafts, 
specially the Articulated Alar Rim Graft (AARG) [2, 4-9]; 
however, some disadvantages can occur with its use. Our 
objective is to present a description of a technique to refine 
and structure the nasal tip, which is a modification of the 
LCT, and we will analyze the surgical technique of patients 
that have done surgery within one year of the same surgeon. 
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In addition, we will do an extensive literature review on the 
topic. 

2. Methods 

The surgical files of patients submitted to rhinoplasty by 
the same senior surgeon (MBJF) between July 1, 2018 and 
June 30, 2019 were verified. The results were analyzed and 
presented together with a review of the surgical techniques 
already described in the literature for the correction aesthetic-
functional surgical procedure of the nasal tip. Such surgical 
techniques are used routinely by the authors of the article in 
patients in private practice and is intended for primary 
surgery but can also be used in selected cases of revision 
rhinoplasty. This study was performed according to the 
standards for biomedical research on human subjects set by 
the Declaration of Helsinki. 

3. Results 

Through the search of the surgical files, we found that 149 
patients underwent rhinoplasty between July 1, 2018 and 
June 30, 2019; however, 5 records were not recovered due to 
system problems and, therefore, we will analyze the data of 
144 patients. Of these, the average age was 29.85 years, with 
a minimum of 16 years and a maximum of 55 years; 130 
patients were female (93.06%) and 10 (6.94%) male. We 
found that primary rhinoplasty corresponded to 119 (82.64%) 
cases and revision surgery to 25 (17.36%) - 2 of which were 
from the surgeon himself. Other results found will be 
demonstrated throughout the text. 

4. Discussion 

Open approach is performed, with a transcolumellar 
incision and with marginal incisions that extend to the most 
lateral curvature of the lateral crura. The soft tissue is 
conventionally elevated through a supraperichondrial plane 
out of the osteocartilaginous structure, exposing the lower, 
upper cartilages and the nasal dorsum. The nasal septum is 
dissected in a subperichondrial-subperiosteal plane along its 
entire length. 

Dorsum surgery (enlargement or reduction) and bone 
fracture are performed. For dorsum reduction we use both 
techniques: resection and reconstruction (structured) of the 
dorsum or preservation (as S.P.A.R. [10] or “push/let down” 
[11]), and this does not interfere in tip surgery. We found that 

118 of the 144 surgeries (81.94%) used Structured 

rhinoplasty, 18 cases (12.5%) S.P.A.R. and 8 cases (5.56%) 

osteoplasty. As the objective here is the specific report of the 
nasal tip, we will not stick to the dorsum technique. 

SEG can be defined as any graft that is attached to the 
septum and the lower cartilages. It was first described by 
Toriumi [12] in 1995, however Byrd et al. [13] was another 
author with an important contribution at the same time. It is 
usually harvested from the quadrangular cartilage of the nasal 
septum with or without the Perpendicular Plate of the 

Ethmoid (PPE) or Vomer, which is ideal due to its adequate 
thickness, flat shape, strength and resistance. However, if 
septal cartilage is limited, the graft can be harvested from the 
cavum concha or rib cartilage. In this circumstance, the 
authors' preference is usually the rib cartilage with cuts in the 
oblique direction [14], especially in cases of revision, as the 
ear cartilage is curved and weak, not being a good cartilage 
for structuring. Regarding the use of grafts in surgery, we 

found that in 114 cases (79.17%) only the septum was used 

(with or without PPE); in 18 (12.5%) rib cartilage was 

necessary; 16 (11.11%) ear cartilage and 3 (2.08%) use of 

the temporal fascia. 

The LCT requires a stable central point to connect the new 
domus that will be created later. This usually involves 
placing a SEG, but a straightforward Tongue-In-Groove (TIG) 
[15] approach can be performed occasionally in the case of a 
tension nose or pendant columella that needs stabilization of 
the tip or reduction of the projection. The position of the SEG 
will configure the stability of the nasal tip, tip projection, 
nose rotation, naso-labial angle, nostril shape, relation of the 
tip to the nasal dorsum, supratip break, infratip break point, 
columella thickness and the positioning between alar-
columella. 

There are basically two ways of fixing the graft to the 
septum: end-to-end or side-to-side (also called overlapping). 
End-to-end fixation is not so firm, and it could move from 
the midline or may lose projection of the nasal tip, but it can 
be used in the case of little cartilage available [16] or very 
short septum. 

There is evidence that the support force in the latero-lateral 
technique is more stable than the end-to-end technique [17, 
18]; thus, latero-lateral fixation has been preferred by the 
authors because of its greater ease of fixation and greater 
stability, with more tension being applied if desired. However, 
care must be taken with the positioning of the graft and its 
thickness, as a risk of this technique is the narrowing of the 
Internal Nasal Valve (INV) that can occur in these cases. 

SEG was performed in 142 of the 144 patients (98.61%); 

only 2 cases (1.39%) the TIG was performed. Of these, 130 

(91.55%) were latero-lateral and 12 (8.45%) end-to-end. Of 

the latero-lateral cases, 110 (84.61%) were positioned left of 

the septum, 19 (14.62%) to the right and only 1 case (0.77%) 

was bilateral. 

 

Figure 1. (A) SEG stabilized in the proper position; (B) SEG already sutured. 

A slightly larger than necessary SEG can be initially 
sutured in the native septum and the antero-caudal region can 
subsequently be trimmed to the appropriate size as needed 
(Figure 1A, B). The ideal SEG should be slightly less 
projected tha n the new domus (about 1-2mm), in addition to 
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being fixed on the medial crura and septum - it should 
involve the Anterior Septal Angle (ASA), further stabilizing 
the graft, which reduces the risk of loss of projection. 

In cases that a firm and projected nasal tip is desired (as in 
Asian noses, afrodescendants and with retropositioning of the 
maxilla), SEG can be supported in the premaxilla. However, 
this is an ideal model for correcting major deformities; often 
the SEG is only fixed in the septum, in which case the greater 
the overlap with the septum (at least 4mm) [16] lower the 
risk of tip ptosis in the postoperative period. We only loosen 
and re-fix the septum of the Anterior Nasal Spine (ANS) in 
case of caudal deviation; there is no consensus in the 
literature on the type of thread used for this fixation (whether 
absorbable or non-absorbable). [3, 19] 

For a long time, through different techniques, it has been 
shown that the tip bulbosity is due to the convexity of the 
lower cartilages and not their size. [1, 2, 20] There is 
sufficient evidence in the literature to demonstrate that 
resection of the cephalic portion of the lateral crura does not 
make the tip thinner, but only weakens it with consequent 
lobular clamping, alar retraction, asymmetry, excessive tip 
rotation, unwanted loss of tip projection and / or symptomatic 
collapse of the nasal valve. [1, 2, 9, 21-23]  

Described by Kridel [20], Lateral Crura Steal (LCS) is a 
simple and effective surgical maneuver that results in the 
refinement of the nasal tip: relocating the domus. Most 
recently Davis [2] described the LCS associated with the 
SEG as the Lateral Crural Tensioning (LCT), an even more 
powerful way of refining the nasal tip. In this technique, an 
important lateralization of the domus associated with SEG 
fixation is performed; for this, a central and very fixed SEG 
is necessary, so that the tip does not over rotate - which is 
why it is not possible to perform this maneuver properly 
when using columellar strut. Thus, the cartilage redistribution 
of the tip is performed without removing large segments of 
the cephalic margin or vertically incising the lateral crura, but 
simply relocating the new domus, which delineates the point 
of definition of the tip. The goal is to make the lateral crura 
as tense as possible without deforming them; and the 
recruitment of lateral crural tissue shortens the lateral crural, 
creates tension and reduces its convexity. 

As there is a domal steal, there is an increase in the length 
of the medial crura; and it can be freely dissected along its 
length and repositioned more inferiorly. In extreme cases, 
resection or overlapping of the medial crural can be 
performed. Care must be taken because if there is too much 
lateralization of the domus the medial crura may increase 
with a consequent increase in the lobular component of the 
tip. The medial crura, together with the recruited tissue, is 
then sutured to the SEG, and the “double break columellar 
point”, columellar show and the subnasal point can be 
precisely constructed. 

Among the functional and aesthetic benefits of LCT [2, 20, 
24] we can mention the reduction and refinement of the nasal 
tip and the increase of rotation and projection of the nasal tip. 
As the nose is a pyramid, in important increases in the 
projection of the tip (such as African, Asian and retro-

positioned maxilla), there is a reduction in the width of the 
nasal base, and there is often no need for an incision to 
reduce this region. 

There are several other ways to strengthen the lateral nasal 
wall and refine the tip [25]; the great advantage of Modified 
LCT over Lateral Crura Strut Graft [26] and to Batten Graft 
[27] it is not usually necessary to use grafts, since there is 
often no material available, in addition to the risk of 
asymmetry of the nasal tip. Another disadvantage of these 
grafts is the possibility of visualization (in thin-skinned 
patients) or obstruction of INV if misplaced. 

Davis [2] describes the LCT associated with SEG, 
however it mentions that a problem that can occur in the 
postoperative period is the collapse of the ENV and alar 
retraction; other authors who have also been using this 
technique report the same problem [6, 7]. And they all 
mention that prevention / treatment must be carried out with 
the use of alar contour grafts [2, 4-9, 28, 29]. These types of 
grafts were first described by Troell et al. [30] who reported a 
94.9% improvement in obstruction resulting from the 
collapse of the nasal valve, and after improvement by other 
authors. [31, 32] They can be Floating Alar Rim Graft 
(FARG), when it is only in an intra-dermal pocket; or 
Articulated (AARG) when they are fixed medially in the 
lateral crura and positioned in a pocket inside the skin 
laterally. It is a very useful graft, with multiple indications 
[33], easy to perform and requires little material; however, it 
can lead to bulbous tip and enlargement of the nasal lobe/alar 
complex, in addition to the risk of asymmetry, visibility in 
the skin and extrusion (if not well fixed). 

Thus, an effective method to avoid the collapse of the 
ENV and to reinforce the transition from the tip lobe to the 
alar lobe is to perform the Modified LCT. This can be 
achieved through the tensioning of the lateral crura 
associated with their rotation around a horizontal axis, 
causing the caudal margin to be close to the same level as the 
cephalic margin, what is well known in the literature as the 
resting angle concept [34]. The closer these margins are, the 
more stable the ENV will be and the lesser the possibility of 
using graft with alarmed contours (specially the AARG), the 
transition from the earlobe to the alar lobe being more natural. 
And there are some sutures described in the literature to 
achieve this, all of which have the same goal. 

One way is through oblique sutures of the new domus; this 
was a concept introduced in 2006 by Toriumi [1] and 
reinforced by the same recently [3]. It is performed so that 
the passage of the medial suture is made as close as possible 
to the caudal margin of the domus and the lateral passage is 
made as close to the cephalic edge of the cartilage. 

Çakir et al. [34] described the cephalic domus suture, in 
which sutures are performed on the cephalic edges of the 
medial and lateral crura, 2 to 3 mm posterior to the dome. 
And another way to achieve this same effect is through the 
Cranial Tip Suture, described by Kovacevic and Wurm. [35] 
They report a suture that crosses the medial border of the 
intermediate crus to the cephalic margin of the lateral crura to 
rotate it in a more favorable orientation, and with the second 
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"bite" flattening it, forming a "triangle". 
When performing the Modified LCT using a SEG to 

suspend the lower cartilages, considerable tension can be 
generated at the suture fixation point. To perform this step, 
the surgeon comes to the patient's bedside and has a superior 
view of the cartilages, in order to facilitate the visualization 
of how much will be lateralized (Figure 2A). The recruitment 
amount is typically 3 to 5 mm but can be greater or less 
depending on the degree of curvature reduction required. It is 
extremely important to balance forces in the best possible 
way between the left and right sides so as not to cause 
asymmetries (Figure 2B). To ensure that the new tip is stable 
and properly aligned, it is essential that the septum-SEG 
complex is flat and rigid. 

  

Figure 2. (A) tensioning the right lower cartilage; (B) tensioning and 

symmetrization of the lower cartilages for making the new domus. 

Generally, what we do is fix the new domus in the desired 
location with the tensioning of the lateral crura, and then we 
perform an oblique suture, so that the caudal margin of the 
lateral crura will move anteriorly and the cephalic margin 
will move later (Figure 3A and 3B). 

 

Figure 3. (A) Execution of the oblique suture in the domus; (B) and rotation 

of the lateral crura on the horizontal axis, with the caudal edge very close to 

the cephalic edge. 

If the cartilages do not reach the proper position, cephalic 
stitches can be performed. And a small cephalic portion of 
the domus can still be resected at this stage (paradomal 
resection or "dog ear"). The new domes (on both sides) are 
attached to the SEG or septum (TIG) in a single suture, so 
that the point of definition of the tip is at the location of the 
most caudal point of the new domes (Figure 4). 

As a result of the Modified LCT, the cephalic border is at 
the same height as the cranial border in the lateral crura, and 
there is no need to do a cephalic trim. Thus, the important 
point in this maneuver is not the removal of cartilage, but its 
new orientation. Another advantage of this technique is that 
the supratip break will be closer to the tip, making it more 
refined.1 As a result, we will have vectors of strength from 
different directions in the tip (Figure 5). 

 

Figure 4. A)/B)/C)/D) Final aspect of the Modified LCT. 

 

Figure 5. A)/B) Vectors of tensioning in LCT. 

Kosins and Daniel [36] reported that they reduced the use 
of graft with alar contours from 80% to 16% with LCT 
associated with tip cranial suture and/or cephalic domus 
sutures. And when these are needed, they are for an aesthetic 
option or to correct small asymmetries and positioned as 
FARG. And we found that the modified LCT was used in 136 

(94.44%) of the 144 patients; in these, 73 (53.68%) it was 

necessary to use FARG and 5 (3.68%) AARG. Of the 8 

(5.56%) patients who did not use the LCT, 3 were using 

FARG and only one AARG. Overall, 76 of the 144 (52.78%) 

required bilateral contour alar and 10 (6.94%) unilateral 

alar contour. 

5. Conclusion 

What the authors are demonstrating here is a combination 
of simple techniques that, if used properly, achieve a stable 
and predictable result. The use of the SEG sutured laterally to 
the septum provides a firm and stable central septum-SEG set, 
with the structure of the new tip on which the tensioning 
technique can be performed. And then the sutures in the new 
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domus lead to the modified LCT, causing the cranial edges to 
be on the same level as the caudal edges, strengthening the 
region of the ENV and the transition from the tip lobe to the 
alar lobe. 

The advantages of this technique include the need for little 
resection of inferior cartilages, the use of few grafts and the 
improvement of nasal function, with strengthening of the 
ENV without the need to reconstruct the alar border using 
contour grafts. 
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