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ABSTRACT
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Introduction: We aimed at comparing nasal tip projection and
nasolabial angle changes following primary open rhinoplasty
with short-floating columellar strut graft and suture techniques.

Methods: Participants were divided into two groups depending
on the type of technique employed. In the first group, short-
floating columellar strut grafts were employed. The second
group involved those who underwent suture techniques only.

Results: We included 119 patients who underwent primary
rhinoplasty in the study. The mean value of preoperative
nasolabial angle measurement was 92.7748.5 degrees
and 92.14+6.7 degrees in groups 1 and 2, respectively.
Postoperative nasolabial angle measurement in group
1 was 107.2, 104.3 and 101.3 degrees in the 1%, 3" and 5%
postoperative year, respectively. Postoperative nasolabial angle
measurement in group 2 was 107.4, 104, and 102.2 degrees in
the 1%, 3" and 5" postoperative year respectively. The mean
value of preoperative nasal tip projection was 0.605+0.07 and
0.653%0.08 in groups 1 and 2, respectively. Postoperative nasal
tip projection measurement in group 1 was 0.636, 0.632 and
0.627 in the 1%, 3 and 5" postoperative year, respectively.
Postoperative nasal tip projection measurement in group 2
was 0.656, 0.634 and 0.632 in the 1%, 3" and 5" postoperative
year, respectively.

Conclusion: Suture techniques were efficient than columellar
strut grafts in maintaining the nasolabial angle but not the
nasal tip projection when.
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Amag: Bu calismanin amaci, primer acik yaklasim rinoplasti
sonrasi  burun ucu projeksiyonunu ve nazolabiyal aci
degisikliklerini short-floating kolumellar grefti ve sitir
teknikleriyle karsilastirmaktir.

Yontemler: Hastalar burun ucu modifikasyonu igin kullanilan
teknigin tirtine gore iki gruba ayrildi. Birinci grupta short-
floating kolumellar greftler kullanildi. ikinci grupta sadece
dikis teknikleri kullanildi.

Bulgular: Calismaya 119 primer rinoplasti hastasi dahil edildi.
Preoperatif nazolabiyal aci 6lciimiiniin ortalama degeri grup
1 ve grup 2'de sirasiyla; 92,77+8,5 ve 92,14+6,7 derece idi.
Grup T’de postoperatif nazolabiyal aci 6lctimii postoperatif 1.,
3. ve 5. yilda sirasiyla 107,2, 104,3 ve 101,3 derece idi. Grup
2'de postoperatif nazolabiyal aci 6l¢limi postoperatif 1., 3. ve
5. yilda sirasiyla; 107,4, 104 ve 102,2 derece idi. Preoperatif
burun ucu projeksiyon 6lctimii ortalama degeri grup 1 ve
grup 2'de sirasiyla; 0,605%0,07 ve 0,653%0,08 idi. Grup 1’de
ameliyat sonrasi burun ucu projeksiyon olcimi ameliyat
sonrasi 1., 3. ve 5. yilda sirasiyla; 0,636, 0,632 ve 0,627 idi.
ikinci grupta postoperatif burun ucu projeksiyon 6l¢iimii
ameliyat sonrasi 1., 3. ve 5. yilda sirasiyla 0,656, 0,634 ve 0,632
olarak hesaplandi.

Sonug: Sttir tekniklerinin nazolabiyal agiyr korumak agisindan
etkili oldugunu, ancak kolumellar greftlerine kiyasla burun
ucu projeksiyonunu strdiirmede etkisinin daha az oldugu
anlasiimaktadir.

Anahtar Kelimeler: Rinoplasti, nazolabial agi, burun ucu
projeksiyonu
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Introduction

Rhinoplasty is one of the most common procedures performed by
plastic surgeons, otolaryngology specialists, and maxillofacial specialists
(1). These procedures are performed for reconstructive and esthetic
purposes. Various nasal deformities may develop in patients as a result
of posttraumatic injuries, congenital anomalies, and previous failed
operations. These deformities cause possible difficulties in breathing in
such patients. Functional problems can occur either alone or combined
with disfigurement noticeable in external view. Rhinoplasty procedures
have been under constant change and improvement throughout history.

One of the most difficult surgical stages is the part related to tip shaping,
projection, and rotation (2). In previous studies, the measurements of
nose dorsal length, columellar length, lobular length, nasocolumellar,
and nasolabial angles were evaluated to enable the proper analysis of
changes in nasal rotation and projection (3). In some of the procedures
for tip shaping, rotation, and projection, supportive grafts were
employed, and in some, combined techniques were employed (4-7).

The main goal of rhinoplasty is to improve the functionality of the nose
as well as the structure (8). In other words, keeping the nasal airway
passage is mainstay aims of this procedure. The surgery can either
be approached through a closed or open technique. In general, open
technique is more often employed. Although closed technique cannot
be employed to any nose, it is beneficial for surgeons to know and apply
both techniques (8). Prior to rhinoplasty, planning is made according to
the face tip of the person, and the nose cartilage, bone, soft tissue, and
skin are reshaped (9).

Preparation for rhinoplasty starts with the evaluation of the detailed
patient history, detailed examination of the nasal airway, and nasofacial
analysis of the patient. It is also important for the surgeon to understand
the patient’s expectations as well as determine the patient’s compliance
with this procedure. Eating habits should be checked, in order to predict
conditions such as post-operatory ecchymosis bleeding can be more
easily predicted (10). External valve, internal valve, conchae, and septum
should be carefully examined for the evaluation of nasal airway. The
presence of collapse was analyzed with the help of a speculum and
by performing a deep inspiration (9). Deviation, tilt, spur formation,
perforation, polyp, and tumoral masses should be noted (10). Paranasal
computed tomography or other imaging methods should be taken in
patients who are deemed necessary.

In rhinoplasty, alterations and corrections of the bone-cartilage roof,
nasal dorsum, septal deviation, nasal tip shape, nasal floor, alar
wings, tip rotation, alar flaring, columella, nostril, nasal projection
are performed (1,4,8,10,11). It is performed under general anesthesia
mostly except for some limited tip plasties. During the procedure, local
solutions with adrenaline are injected to reduce the risk of bleeding in
the surgical field. If we are careful during the local injection, unwanted
consequences such as trigeminal cardiac reflex are prevented (12).

Tip shaping, which is one of the most important parts in rhinoplasty,
should be to obtain a nose tip suitable for the patient’s face and
general nose shape. Nose tip has unique skin and cartilage structure,
contours and curved shape (alar wing, and columella). Various types of
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suture techniques and graft types are used in tip shaping to obtain an
appropriate stability and angle of the nose tip. Columellar strut grafts
are frequently employed among other tip grafts such as lateral crural
strut grafts, alar rim grafts, alar batten on-lay grafts, shield grafts, tip-
on-lay grafts, floating grafts, caudal septal extension grafts (11,13). As
revealed in the anatomical studies, a number of ligamentous structures
are important for the structure nasal tip (14-16). Nasal tip skeletal
cartilage structure is mainly formed of the caudal part of the septum
and the alar cartilage structure. It should also be noted that nasal tip has
its own tripod structure. Nasal tip changes can be made with surgical
maneuvers in these structures. Tip defining points can be rearranged
with resection or extension maneuvers performed medially, laterally,
intermediate crus or septal distally. In addition, the projection can
be reduced and increased (16-18). In primary rhinoplasty cases, the
underlying anatomical causes of tip asymmetries are frequently the
deformities in caudal septum, lower lateral cartilage, and anterior nasal
spine (19,20). The excessive resection of the support cartilage tissue can
also produce asymmetrical results (21,22).

Methods

This was a retrospective study. The study was approved by the University
of Health Sciences Turkey, istanbul Training and Research Local Ethics
Committee (approval number: 2802, date: 16.04.2021). Informed
consents granted by all patients. Patients operated for primary
rhinoplasty with mild and moderate deformities between the years 2011
and 2015 were included in the study. Those with severe columellar and
alar deformities, severely weak and asymmetric lower lateral cartilages
and severely under projected nasal tips, where techniques such as tip
grafting or septal extension might be required, were excluded from
the study. All the patients were operated upon by the first author. The
surgeon used short-floating columellar strut graft on all of his patients
between the years 2011 and 2013. After 2013, the surgeon used suture
techniques only. Moreover, the open approach was employed in all
participants by performing transcolumellar and marginal incisions and
dorsal hump reduction, septoplasty, septal graft harvesting, cephalic
trimming, and lateral osteotomies. Spreader grafts were performed as
required. The patients were divided into two groups depending on the
techniques employed. In the first group, columellar short-floating strut
grafts were placed for tip modification. The strut grafts were harvested
from septal cartilage. In the second group, only sutures were used to
modify the tip without any kind of graft. Transdomal, interdomal and
septocrural sutures were used in all the patients in this group (group
1: Graft group, group 2: Suture group). Photoshop software CC 2015
(Adobe Systems, San Jose, California, USA) software was used to measure
parameters with the Ruler tool for each patient. Nasal projection and
nasolabial angle measurements were performed from preoperative,
postoperative 1% year, postoperative 3 year, and postoperative 5"
year photos. Goode’s method was used to measure nasal projection.
Three fixed points including the most projected point of the nose tip,
nasion, and and the alar point. In this method, the nose tip protrusion is
calculated from the ratio of the distance from the alar point to the most
reflected point of the nose tip and the distance from nasion to the most
predicted point of the nose tip (Figure 1a). To assess nasal tip rotation,
the nasolabial angle (the angle between the two lines drawn from



the subnasal point to the columella and the upper lip) was measured
(Figure 1b).

Statistical Analysis

Descriptive analysis was performed using GraphPad Prism 7.0 software
(GraphPad Software, Inc., La Jolla, CA, USA).

Results

We included 119 patients in the study. The mean age of participants
was 29.2+7 (range: 21-54). Sixty-two were males while fifty-seven were
females. In addition, 67 patients were in the suture group and 52
patients were in the graft group (Table 1). No major complications were
encountered in any of the patients (Figure 2, 3).

The mean value of preoperative nasal tip projection measurement
was 0.605%£0.07 and 0.653£0.08 in groups 1 and 2, respectively.
Postoperative nasal tip projection measurement in group 1 was 0.636,
0.632 and 0.627 in the 1%, 3 and 5" postoperative year, respectively.
Postoperative nasal tip projection measurement in group 2 was 0.656,
0.634 and 0.632 in the 1%, 3" and 5" postoperative year, respectively
(Figure 4, Table 2).

The mean value of preoperative nasolabial angle measurement was
92.77+8.5 and 92.14%6.7 degrees in groups 1 and 2, respectively.
Postoperative nasolabial angle measurement in group 1 was 107.2, 104.3
and 101.3 degrees in the 1, 3", and 5" postoperative year, respectively.
Postoperative nasolabial angle measurement in group 2 was 107.4, 104,
and 102.2 degrees in the 1%, 3" and 5" postoperative year respectively
(Figure 5, Table 3).

There was a significant increase in nasal projection of the patients
between preoperative and postoperative 1% year measurements in the

el

Figure 1. (a) Nasal tip projection calculation from photoshop software. (b)
Nasolabial angle calculation from photoshop software

Table 1. Number of patients and sex distribution in each group

Group 1 graft Group 2 suture Total
Male 25 37 62
Female 27 30 57
Total 52 67 119

Altinel et al. Projection and Nasolabial Angle Following Rhinoplasty

graft group. There was no significant difference between preoperative
and postoperative 5" year nasal projection measurement across patients
in the graft group. Similarly, there was no significant difference between
preoperative and postoperative 1 year nasal projection measurements

Figure 2. Preoperative (a, b, ), postoperative 1% month (d, e, f),
postoperative 3" year (g, h, i) and postoperative 5" year (j, k, I) photos of
patient from the graft group

Figure 3. Preoperative (a, b, ), postoperative 1% month (d, e, f),
postoperative 3 year (g, h, i) and postoperative 5" year (j, k, I) photos of
patient from the suture group
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of the patients in the suture group. Moreover, there was a significant
decrease in the nasal projection of the patients between preoperative
and postoperative 5" year measurements in the suture group (Table 4).

There was significant increase in the nasolabial angle of the
patients between preoperative and postoperative 1%, 3" and 5" year
measurements in the graft group as well as the nasolabial angle of
patients between preoperative and postoperative 1%, 3 and 5" year
measurements in the suture group (Table 5).

Nasolabial angle (°)

150
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50

Figure 4. Nasal tip projection measurements

*: p<0.05 when compared to preoperative measurements

Table 2. The mean value of nasal projection measurements
Preoperative

0.605+0.07

0.653+0.08

Group 1: Graft group (n=52) 0.636

Group 2: Suture group (n=67) 0.656

Table 3. The mean value of nasolabial angle measurements

Preoperative

Postoperative 1% year

Postoperative 1% year

Discussion

In tip revision surgery, one of the main goals is to provide the projection
appropriate for the facial expression and sex of the patient. Achieving a
stable but also mobile nasal tip should be the ultimate goal. If possible,
photographs of patients from their youth should be provided. These
can provide a healthy planning strategy to the surgical team in the
restructuring of the nose tip, especially in patients with a history of
trauma or unsuccessful surgical intervention.

Nasal projection (TA/TN ratio)
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Figure 5. Nasolabial angle measurements

“: p<0.05 when compared to preoperative measurements

Postoperative 3 year
0.632
0.634

Postoperative 5™ year
0.627
0.632

Postoperative 3" year Postoperative 5" year

Group 1: Graft group (n=52) 92.77+8.5 107.2 104.3 1013
Group 2: Suture group (n=67) 92.14+6.7 107.4 104 102.2
Table 4. Nasal tip projection measurements
Groups Mean rank diff. Significant? Summary Adjusted p-value
Graft pre vs Graft 1 -56.29 Yes * 0.0369
Graft pre vs Graft 3 -52.61 No ns 0.0512
Graft pre vs Graft 5 -44.01 No ns 0.1028
Suture pre vs Suture 1 10.49 No ns 0.6591
Suture pre vs Suture 3 46.4 No ns 0.0509
Suture pre vs Suture 5 52.14 Yes * 0.0282
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Table 5. Nasolabial angle measurements

Groups Mean rank diff.
*Graft pre vs Graft 1 -206

*Graft pre vs Graft 3 -167.7

*Graft pre vs Graft 5 21213

*Suture pre vs Suture 1 -230

*Suture pre vs Suture 3 -181.9

*Suture pre vs Suture 5 -146.8

In tip shaping, transdomal sutures, interdomal sutures, lateral crus
cephalic trimming are applied as the standard surgical technique in
most cases. Strut graft is frequently used to provide tip projection. This
graft can be prepared as short and long form. The prepared strut graft
can be placed free-floating between the medial crus or fixed to the
anterior nasal spina.

Septocrural/septocolumellar suturing technique is frequently used in
providing projection as well. Permanent monofilament prolene suture
materials or monofilament pds-derived suture materials can be used
in the septocrural suture technique. Since prolene suture material
is permanent, they can cause exposure and foreign body reactions in
the medium, especially in patients with thin skin. The polydioxanone
suture maintains the proper nose tip position and stability until wound
healing and adequate soft tissue support is achieved. Although there
is no certainty about the number of septocrural sutures to be placed,
at least two sutures are generally accepted. It is obvious that the
fineness of the suture material used and the patient’s cartilage tissue
support are important to decide on this. In addition to graft and suture
techniques, a combination of these or a number of other cartilage-like
flap or suspension techniques are also used in projection and rotation
improvement.

In our study, columellar strut grafts (short and floating) were used in
the first group, while septocrural sutures without grafts were used in
the second group. We have seen that projection loss was evident at five
years following the surgery in the suture group when compared to the
graft group. In a previous study by Sirinoglu (4), no significant difference
in the decrease of projection and nasolabial angle was found in the first
month and first year after surgery between the short-floating strut grafts
and the two septocolumellar sutures. We predict that this follow-up
duration was not sufficient to observe the loss of the projection with the
suture group (4). In the study of Rohrich et al. (5), 1,734 patients were
evaluated retrospectively for 15 years. Effective results were observed
with the use of columella strut grafts in long-term follow-up in cases
with inadequate tip support and asymmetry (2,5). In another study,
Cerkes (23) described problems related to the insufficient support of
nasal tip, and explained the importance of the tripod structure of the
nasal tip. The importance of this structure enables us to obtain desired
results and aim for the adaptation of the collumellar and lateral crural
grafts to be used in reconstruction so as to ensure symmetry and keep
the nose tip support at the desired level (23). Cerkes (23) that deals with
low dorsum, inadequate projection, and short nose features, short and
weak alar cartilage structure is mentioned and racially based differences

Altinel et al. Projection and Nasolabial Angle Following Rhinoplasty

Significant? Summary Adjusted p-value
Yes whkx <0.0001
Yes Fhokx <0.0001
Yes i <0.0001
Yes ok <0.0001
Yes whkx <0.0001
Yes Fhokx <0.0001

are mentioned. It is aimed to support the cartilage structure with the
grafts which is weak to increase the tip projection (24).

Kuran et al. (3) analyzed postoperative 1 year dorsal length, columellar
length, tip projection, tip projection/dorsal length ratios, columellar
length/dorsal length ratios and a few more values in a 2-group
18-patient randomized study using cartilaginous graft and tip binding
sutures. They found statistically significant values in both groups
compared to preoperative measurements in most parameters (3). In
another study by Kuran et al. (11), 11 patients were followed for 18
months. Cartilageinous flaps prepared from the lateral crus cephalic
sections based on medial crus which minimized the rotational disorders
and positively affected the symmetry of the dorsal aesthetic lines. The
flaps used had a positive effect on projection depending on the dorsal
adaptation points of pedicled cartilageinous grafts (11). Yesiloglu et
al. (13) evaluated rotation, projection, and supratip deformities of 32
patients on average 2-year follow-up using the lateral cartilage-based
cartilage suspension technique. The reversible technique is considered
to be the most remarkable feature. The desired results were obtained
in asymmetric patient rotations and therefore projection. Patient
satisfaction was observed at a high rate (13).

Stephan and Wang (20) used the columellar strut graft effectively in
asymmetrical nasal tip repair. Especially they achieved successful results
with suture techniques that they combined in deviated noses. The
importance of finding the underlying structural disorder before the tip
asymmetry correction was emphasized in this study (20).

Cingi et al. (25) have done a comprehensive study on nasal tip sutures.
They have detailed the positive effects of various suture techniques on
projection and other structural problems. In our study, objective results
were found to support these analyzes in patients using both strut grafts
and suturing techniques (25). In a previous study the use of columellar
strut grafts with the correct indication in patients with inadequate
projection was emphasized. The importance of preoperative patient
analysis was emphasized (26). Schinkel and Nayak (15) states that nasal
tip surgery should be addressed at the initial stages of rhinoplasty
surgery. It is necessary to have a good command of the tip anatomy for
successful tip modification.

The values we obtained at the end of our 5-year follow-up period of
mild and moderate deformed noses operated with the same technique
showed that there was a decrease trend in projection and nasolabial
angle in both the collumellar strut graft and suture group. The decrease
between the first year and third year in the nasolabial angle in suture
group was significant in only in suture group. The decrease between the
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first year and fifth year in the nasolabial angle in both suture group and
strut group was significant. But despite this decrease when compared
with the preoperative nasolabial angle values, positive gain was
observed at 5 years in both groups. If we interpret the results from here,
it seems that the nasolabial angle values were maintained in the first
5 years follow-up in patients with mild and moderate deformed noses.

Study Limitations

This study had several limitations. This was a retrospective study and the
patients were collected from a single-center. Patient standardization was
not perfect and future prospective randomized studies can be beneficial
to overcome these limitations and support our findings.

Conclusion

There was a significant difference in projection with the suture group
when compared to the strut group in the postoperative fifth year
measurements. This probably depends on the strength of the cartilage
and in patients with weak cartilages, the projection was lost without a
strut graft at the fifth postoperative year. The projection loss can also
be attributed to the presence of deep tissue contraction which the
sutures cannot withstand. In cases with strut grafts, the graft support
provides a more resistant nose tip support, thus less projection loss is
found. The preoperative projection values of the strut group patients
we operated were less. Despite this, the long-term projection support
was better provided, and the nasolabial angle sufficiently increased
despite the decrease in both groups. In projection-related problems,
using supporters such as strut grafts is more beneficial in cases where
maintaining the projection is critical.
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