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Alar rim deformity is one of the more com-
mon problems that rhinoplasty patients can 
present with both preoperatively and postop-

eratively. Most notably, the issues that can affect this 
problematic area are retraction, notching, collapse, 
and asymmetry. Alar rim deformities are defined 
by the alar-columellar relationship, as discussed by 
Gunter1 and further expanded upon by Guyuron.2 
The ideal alar rim on lateral view is defined as hav-
ing a smooth contour with a slight arch, peaking 
vertically halfway between the tip-defining points 
and the columellar-lobular angle. In addition, the 
height of the alae should be no higher than 2 mm 

above the long axis of the nostril. Also, the inferior 
border of the columella should be no lower than 
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Background: Alar rim deformities such as retraction, notching, collapse, and 
asymmetry are common problems in rhinoplasty patients. Although alar rim 
deformities may be improved through rhinoplasty, this area is prone to late 
changes because of scarring of the soft triangles and a paucity of native struc-
tural support. The purpose of this study was to analyze the effect of alar con-
tour grafts on primary rhinoplasty.
Methods: Fifty consecutive primary rhinoplasty patients with preoperative and 
postoperative photographs who received alar contour grafts were evaluated for 
alar aesthetics; 50 consecutive primary rhinoplasty patients without such grafts 
served as controls. Differences among alar retraction, notching, collapse, and 
asymmetry from anterior, lateral, and basal views were evaluated. Follow-up 
ranged from 1 to 4 years and was graded on a four-point scale.
Results: The average difference between the two groups’ aggregate preop-
erative scores was 0.21 (p = 0.24). The average preoperative and postopera-
tive scores in the nongraft group were significant for worsening retraction, 
notching, and collapse but insignificant for asymmetry. The preoperative and 
postoperative scores for the graft group were insignificant for retraction but 
improved significantly for notching, collapse, and asymmetry. Postoperatively, 
the aggregate average of the scores in the nongroup was 0.32 points worse  
(p < 0.01), whereas the graft group had a 0.33-point improvement (p < 0.01).
Conclusions: Alar contour grafts have a clear and important impact on cosmetic 
results of primary rhinoplasty. Use of alar contour grafts has been shown to 
improve aesthetics, whereas there is a worsening of the measured parameters 
postoperatively without use of these grafts.  (Plast. Reconstr. Surg. 137: 52, 2016.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, III.
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2 mm below the long axis of the nostril. Excessive 
elevation of the alar rim is considered alar retrac-
tion (Fig. 1), and a sharp angle within the ovular 
lateral contour is alar notching (Fig. 2), which can 
extend cephalically and is sometimes referred to 
as a parenthesis deformity or ball tip.3–5 On basal 
view, the alae should maintain a straight or slightly 
convex shape from the tip to the alar base. The 
alae and tip configuration should resemble an 
equilateral triangle. As Sheen classically noted, the 
lateral crus of the lower lateral cartilage normally 
runs parallel to the alar rim.5 This configuration is 
coupled with the attachments to the accessory car-
tilages in the pyriform aperture and their common 
perichondrium to create the lower lateral cartilage 
complex. The posterior half of the alar rim encom-
passes the alar lobule and is composed entirely of 
fibrofatty tissue and thick skin. When the lower lat-
eral cartilage is congenitally cephalically oriented, 
there is a loss of support along the anterior por-
tion of the alar rim, and a concavity can occur. This 
malformation of the rim on basal view is known as 
alar collapse and may be static, dynamic, or both 
(Fig. 3). This deformity can create both a functional 
collapse of the external valve and an unfavorable 
aesthetic appearance. Although much of the struc-
ture of the alar rim can be determined through 
the strength, shape, and position of the lower lat-
eral cartilages, these cartilages do not allow for full 
control of an aesthetic alar rim, as evidenced by 
the common issues that still arise. Although issues 
such as asymmetry and alar-columellar relationship 
discrepancies can often be improved on the oper-
ating table with standard techniques such as tip 
suturing and columellar strut placement, this area 
is unfortunately prone to late changes resulting 
from scarring of the soft triangles and the paucity 
of structural support that exists in this region.

There have been many prophylactic interven-
tions described for the plethora of aesthetic and 
functional challenges and abnormalities after pri-
mary rhinoplasty, specifically along the alar rim, 
including assorted suture techniques, advance-
ment flaps, and grafts.2,6–9 Previously, our group, 
and many others, have used alar contour grafts 
for various reasons in both primary and second-
ary rhinoplasty.10 As these grafts have gained 
popularity, their indication for use has increased. 
The senior surgeon has now been using alar con-
tour grafts routinely in all primary rhinoplasties 
because their effects on alar aesthetics have been 
impressive. Although it may be somewhat intuitive 
that alar rim or alar contour grafts serve a valu-
able purpose, it is our duty as physician-scientists 
to substantiate those claims with evidence-based 
medicine. The purpose of this study was to exam-
ine the degree to which alar aesthetics may be 
improved by using the placement of alar contour 
grafts in primary rhinoplasty.

PATIENTS AND METHODS
A retrospective chart review was conducted on 

an institutional review board–approved database 
of patients who underwent rhinoplasty between 
1996 and 2013 by a single surgeon. Fifty consecu-
tive patients who were followed for at least 1 year 
were selected from the later subset (2006 through 
2013), during which the surgeon performed alar 
contour grafts on all patients who underwent pri-
mary rhinoplasty. Fifty patients from prior to 2006 
who did not receive alar contour grafts were then 
used as controls. Any patients who had received 
previous nasal surgery for trauma or tumor resec-
tion were excluded from the study. The retrospec-
tive chart review included patient demographics 

Fig. 1. Patient example that demonstrates alar retraction. The smooth but elevated contour of the alar rim on the 
lateral view when compared with the long axis of the nostril is defined as alar retraction.
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and postoperative complications. Three blinded 
plastic surgeons then evaluated primary rhino-
plasty patients’ results via standardized preop-
erative and postoperative photographs in sole 
regard to the alar aesthetics. The photographs 
were evaluated for differences between degrees 
of alar retraction, notching, collapse, and asym-
metry from anterior, lateral, and basal views. All 
photographs ranged from 12 to 34 months of fol-
low-up, with a mean follow-up of 15 months. All 
data categories were graded on a four-point scale: 
severe, 4; moderate, 3; minimal, 2; and none, 1. 
Differences between postoperative changes and 
scores were compared and statistically analyzed 
via paired t test.

Technique
An open approach was used in all cases. A 

stair-step transcolumellar incision with bilateral 
infracartilagenous incisions was used to open the 
soft tissue envelope. The placement of the alar 
contour grafts is performed at the end of the 

procedure, immediately before closing, because 
these grafts are delicate and can become mis-
placed from their pocket or fractured during 
manipulation. Ideally, septal cartilage is used 
because it can be harvested within the primary 
surgical field, but an ear or rib cartilage graft may 
be used if septum is unavailable or inadequate 
in any way. It is important to note that although 
alar contour grafts are not large (measuring, on 
average, 2 to 3 mm wide and 1.5 cm long),11 they 
must be of equivalent size, strength, and design. If 
the grafts are not nearly identical in both dimen-
sion and strength, these powerful grafts can cause 
tip deviation toward the weak side or asymmetric 
alar contour upon healing. The alar contour graft 
pocket is carefully dissected between the vestibu-
lar and nasal skin below the infracartilaginous 
incision by using long, sharp Stevens scissors. The 
pocket should be carried down into the alar lob-
ule and ideally to the level of the alar base. This 
dissection will allow a secure pocket for graft 
placement. After the grafts are placed into their 

Fig. 2. Patient example that demonstrates alar notching. The acute angle along the alar rim from the lateral view 
between the soft triangle region and the alar lobule is defined as alar notching.

Fig. 3. Note the angle of the basal surface of the alar rim between the tip subunit and 
the alar base. This should ideally be straight, but the concavity noted in these examples is 
defined as alar collapse.
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pockets, the nasal skin is redraped for closure. 
Any excess cartilage that extrudes medially from 
the pocket is resected.10 (See Video, Supplemen-
tal Digital Content 1, which demonstrates alar 
contour graft placement in a nonanatomic pocket 
along the alar rim extending from the infracar-
tilagenous incision in a primary rhinoplasty and 
the subsequent improvement in basal alar aesthet-
ics, available in the “Related Videos” section of the 
full-text article on PRSJournal.com or, for Ovid 
users, at http://links.lww.com/PRS/B514.)

RESULTS
The demographics were equivocal between 

the two groups, with no significant differences with 
regard to race, gender, smoking status, or age. The 
average difference between the aggregate preopera-
tive scores of the two groups was 0.21, which was not 
significant (p = 0.24). The average preoperative and 
postoperative scores in the non–alar contour graft 
group were significant for worsening retraction 
(1.99 and 2.30, p < 0.01), notching (1.82 and 2.35, 
p < 0.01), and collapse (1.94 and 2.36, p < 0.01), 
but they were insignificant for asymmetry (2.35 and 
2.38, p = 0.70). The preoperative and postoperative 
scores for the alar contour graft group were insig-
nificant for retraction (2.26 and 2.09, p = 0.08), but 
they improved significantly for notching (2.08 and 
1.6, p < 0.01), collapse (2.22 and 1.89, p < 0.01), and 
asymmetry (2.38 and 2.04, p < 0.01).

The preoperative and postoperative images 
from each cohort were also analyzed within their 
respective groups (nongraft and graft). When 
evaluating the aggregated scores from all of the 
defined categories within each cohort, the overall 
aggregate difference was a 0.32-point worsening 
(p < 0.01) in the nongraft group, whereas the graft 
group had a 0.33-point improvement (p < 0.01) 
from the same analysis (Fig.  4). There were no 
major complications nor any revisions related to 
alar contour graft placement. Typical patient out-
comes are demonstrated in Figures 5 through 8.

DISCUSSION
Rhinoplasty is a constantly evolving field. This 

study demonstrates why our group’s technique 
has evolved over time from occasional use of alar 
contour grafts in primary rhinoplasty to routine 
use. There are multiple modalities that have been 
described for correcting and defining alar abnor-
malities over the years.1–10,12–14 Notably, Guyuron et 
al. recently published an article that detailed the 
dynamics and frequency of the use of the alar rim 
grafts. They found that a majority of patients who 
undergo rhinoplasty would benefit from alar rim 
grafts; the placement of an alar rim graft results in 
elongation of the short nostril, correction of the alar 
concavity, widening of the nostril, and slight caudal 
transposition of the alar rim. Guyuron suggested 
that this intervention could be a challenging and 
complex task, depending on the circumstances, 
with the average graft measuring approximately 15 
to 16 mm long and 3 mm wide in this study. They 
concluded that it should be used in the majority of 
primary and secondary rhinoplasty patients to cor-
rect the existing retraction or prevent retraction in 
at-risk patients. Our technique follows similar sur-
gical steps as outlined by Guyuron, reinforcing the 
application of his theoretical principles and sug-
gested outcomes.15 Gruber et al. also thoroughly 
reviewed the concept of alar rim grafting and lat-
eral crural malposition. They hypothesized that if 
the lateral crus itself could be repositioned with less 
cephalic rotation and supported using an alar rim 
graft, many of the problems associated with abnor-
mally configured lateral crura would be solved. It 
is important to note that although different termi-
nology may be used amongst many of the leading 
figures in rhinoplasty, the concept is the same. To 
create an ideal and anatomically normal soft tissue 
construct to the alar rims, a combination of lat-
eral crural repositioning and/or rim grafting can 
be powerful tools to improve alar dynamics and 
aesthetics.16

Video. Supplemental Digital Content 1, demonstrating alar con-
tour graft placement in a nonanatomic pocket along the alar 
rim extending from the infracartilagenous incision in a primary 
rhinoplasty and the subsequent improvement in basal alar aes-
thetics, is available in the “Related Videos” section of the full-text 
article on PRSJournal.com or, for Ovid users, at http://links.lww.
com/PRS/B514.
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Although many techniques have proved to 
be efficacious, they create unwieldy algorithms 
for treatment and oftentimes are such power-
ful maneuvers that they can generate their own 
unique set of problems, which then must be 
addressed after correcting the alar issues. Earlier 
in our group’s application of alar contour grafts, 
they were only used in particular cases such as 
primary alar collapse with normal lining or in 
patients who underwent secondary rhinoplasty.10 

As our experience progressed, we recognized that 
this technique was not limited to a patient who 
has a bulbous or boxy tip and congenital alar 
notching. In fact, the patient with weak lower lat-
eral cartilages or cephalically rotated lower lateral 
cartilage would have a tendency to have postop-
erative notching or alar collapse because of the 
disruption of native support and the effects of 
scarring and healing on this weak soft tissue enve-
lope. The use of alar contour was thus increased 

Fig. 4. Patients who did not receive an alar contour graft (ACG) versus patients who did. (Above, left) The preoperative and 
postoperative scores for the graft group were insignificant for retraction (2.26 and 2.09, p = 0.08). (Above, right) The preop-
erative and postoperative scores for the graft group were improved significantly for notching (2.08 and 1.6, p < 0.01). (Below, 
left) The preoperative and postoperative scores for the graft group were improved significantly for collapse (2.22 and 1.89, 
p < 0.01). (Below, right) The preoperative and postoperative scores for the graft group were improved significantly for asym-
metry (2.38 and 2.04, p < 0.01).
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to include patients who appeared to have a weak 
or malpositioned lower vault. Although this appli-
cation made an improvement in the consistency 
of results, there were still instances in which slight 
notching, collapse, or irregularities of the alar 
rim occurred in the postoperative period despite 
what appeared intraoperatively to be a structur-
ally sound lower lateral cartilage complex and alar 
rim construct. Because one, despite experience, 
was unable to reliably predict postoperative alar 
anatomy and alar contour grafts had a very limited 

complication profile, this technique became a 
standard part of our primary open rhinoplasty.

This study demonstrates that prophylactic use 
of alar contour improves alar aesthetics. Although 
the data indicate statistically significant improve-
ment in most individual categories when com-
paring the two cohorts, it is important to note 
that there were statistically significant changes 
within each group as well. By using each group 
as its own control and comparing the preopera-
tive and postoperative images within each cohort, 

Fig. 5. Patient example that demonstrates preoperative and postoperative photo-
graphs after an alar contour graft. Her aggregate preoperative scores were 2.33 for 
asymmetry, 2.67 for notching, 3 for retraction, and 1.67 for collapse. Her postopera-
tive scores were 1.33 for asymmetry, 1 for notching, 1 for retraction, and 1.33 for 
collapse. This patient had no complications.
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we have shown a clear aggregate improvement 
in alar aesthetics in the alar contour graft cohort 
and a definite worsening in the aesthetics in the 
non–alar contour graft cohort. In addition, in this 
series, we found no contraindications to using the 
graft in primary rhinoplasty. However, it should 
be noted that there may be instances in which 
the placement of an alar contour graft is not nec-
essary, such as very strong and well-positioned 
lower lateral cartilages and excessively thick skin. 
These patient phenotypes may not require addi-
tional support because their inherent soft tissue 
strength and framework are adequate. We recog-
nize that these situations are rare and this deter-
mination requires a high level of expertise. Thus, 

the conservative course is to err on the side of 
placement of these beneficial, low-risk grafts.

Of note, alar contour grafts are especially 
helpful in our series because all of the rhinoplas-
ties were performed in the open technique. For 
multiple reasons, this approach can result in alar 
retraction or notching with more frequency than 
the closed rhinoplasty. First, a scar is placed within 
the vestibular skin along the inferior border of 
the lower lateral cartilages; scarring, by nature, is 
unpredictable, and if a patient develops cicatricial 
tightening or increased scar burden, this fibro-
sis will cause an elevation of the alar rim, which 
results in retraction. In addition, alar retraction or 
notching may be accentuated by excessive suture 

Fig. 6. Patient shown in Figure 5, additional views.
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purchase of the vestibular skin when closing the 
infracartilagenous incisions. This suturing would 
cause a relative shortening of the vestibular skin 
in the vertical vector, which results in a notch or 
retracted ala. The alar contour graft acts as a but-
tress, in this case, to maintain the length of the 
vestibular skin during the scarring process while 
also providing a framework to set the length and 
shape of the nostril sill. Separately, dissecting any 
tip structures for needed modification inherently 

weakens the tripod by dismantling the soft tis-
sue framework (i.e., Pitanguy’s ligament). Alar 
contour grafts reinforce the framework by using 
rigid materials to create a reliable scaffold for the 
soft tissue envelope after suture reconstruction of  
the domes.

Inherent limitations of this retrospective 
study include certain data points that were not 
available for analysis, and certain biases, such 
as selection bias, which were not accounted for. 

Fig. 7. Patient example that demonstrates preoperative and postoperative pho-
tographs after an alar contour graft with significant aesthetic improvements. 
Aggregate preoperative scores were 3 for asymmetry, 2 for notching, 3 for retrac-
tion, and 1.67 for collapse. Her postoperative scores were 2.33 for asymmetry, 
1.33 for notching, 1.33 for retraction, and 1 for collapse. This patient had no 
complications.
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Of note, alar contour grafts are now used rou-
tinely, regardless of perceived preoperative alar 
strength or shape, and thus, they do account 
for this selection bias to some degree. Further-
more, in addition to alar contour grafts, the 
native anatomy of the lower lateral cartilages 
has a direct impact on alar contour, symme-
try, and aesthetics. Unfortunately, we did not 
record anatomical intraoperative observations 
of the native position of the lower lateral car-
tilages because this observation is not custom-
ary in our usual intraoperative routine. Thus, 
we cannot extrapolate this intraoperative data 
for our retrospective review. Although the 
nasal framework is an important component to 

alar shape, which is not analyzed in this paper 
because of a lack intraoperative data, the inde-
pendent effect on alar aesthetics of alar con-
tour grafts was the primary focus of this study. 
Another limitation of this study is that the 
cohort who received alar contour grafts had 
surgery later in the career of the senior sur-
geon, thus there could be a learning bias that 
resulted in the improved results in this group. 
Finally, the reviewers’ assessment was limited 
to a visual analog scale from two-dimensional 
photography. With the advent of three-dimen-
sional photography and computerized data 
analysis, a more objective and quantifiable 
method to analyze symmetry may be possible.

Fig. 8. Patient shown in Figure 7, additional views.
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This study is the first of its kind to try to deter-
mine the aesthetic benefit of including alar con-
tour grafts in primary rhinoplasty by comparing the 
results with a control group by the same surgeon. 
As the results indicate, the use of this technique 
produces a superior aesthetic result with regard to 
the alar rim. There were no complications or com-
plaints regarding the alar contour grafts in this 
series. However, it must be noted that although 
alar contour graphs have an excellent ability to 
prevent or improve postoperative notching, col-
lapse, and retraction, they are often not strong 
enough or sufficient in cases with severe preopera-
tive deformity, such as in secondary rhinoplasty or 
in cases in which there is a paucity of vestibular 
skin or soft tissue loss. Although we would recom-
mend placing alar contour grafts in the majority of 
these cases as well, it may be necessary to further 
support the soft tissue with more powerful tech-
niques such as lateral crural strut grafts.

CONCLUSIONS
Alar contour grafts have had a clear and 

important impact in aesthetic results of primary 
rhinoplasties. These grafts have become an ideal 
method for controlling alar shape attributable to 
ease of placement, direct effect on the problem 
area, low complication profile, and minimal carti-
lage requirement. The use of alar contour grafts 
has been shown to improve aesthetics when used, 
whereas there has been a clear worsening of the 
measured parameters postoperatively without the 
aid of these grafts.

Rod J. Rohrich, M.D.
Department of Plastic Surgery

University of Texas Southwestern Medical Center
1801 Inwood Road
Dallas, Texas 75390

rod.rohrich@utsouthwestern.edu

patient consent
Patients provided written consent for the use of their 

images.
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