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Background: The most common facial defect is the congenital cleft lip (CL), which can occur with or without a cleft palate (CP).
Patients need primary plastic surgery for rehabilitation and esthetics; nevertheless, secondary abnormalities of the lip and nose may
develop after primary surgery. These deformities are complex and involve all tissue layers, including the skeletal platform, inner
lining, osseocartilaginous structure, and overlying skin. This study evaluated the results of nasal deformity rhinoplasty using septal
cartilage in patients with nasal deformities after plastic surgery for unilateral CL and CP.
Methods: This retrospective study was conducted on 21 patients with secondary unilateral CL nasal deformity between June 2015 and
August 2016. All patients underwent rhinoplasty with the use of septal cartilage grafts. Pre- and post-operative nasal forms were measured.
Results: The patients had cosmetic problems and impaired nasal airflow due to distorted anatomy. The postoperative nasal forms were
improved in all patients. Rhinoplasty using septal cartilage effectively increased the height of the columella and nose and improved the
balance of the base width and the length of both sides of the nose. Excellent results were achieved in 18 patients. Three patients
showed good results. No patient showed a fair result.
Conclusion: This study demonstrated an effective correction of esthetic deformities and significant improvement in airway patency.
A long-term longitudinal study is still required to evaluate the influence of septal cartilage harvesting on face and nasal development
until children reach their late teens.
Keywords: nasal deformity, unilateral cleft deformity, secondary rhinoplasty, septal cartilage

Introduction
Cleft lip (CL) and cleft palate (CP) are common maxillofacial birth defects that cause structural changes, greatly affecting
function, facial aesthetics, and psychological health from childhood to adulthood.1,2 One in 750 neonates suffers from CL
and CP worldwide. Cleft defects are caused by various causes, including genetics, environment, and socioeconomic
status.3,4 Plastic surgery to reconstruct the lip and palate is necessary for these kinds of patients. Several technical
methods of reconstruction exist; currently, surgeons often apply the two methods of Millard and Tennison.5–9 Several
surgeons have improvised these methods to achieve better outcomes.10,11 However, Millard found that after the first
phase of plastic surgery, patients required follow-up appointments and second-phase surgery.12 Cohen et al believe that
no method of lip reconstruction achieves perfect results after one phase of surgery alone.13

Correction of the nasal deformity in CL patients, which involves abnormalities in all layers, including the skin,
cartilage, vestibular portion, and basal bone, remains a challenge for maxillofacial surgeons. Patients frequently have
a shorter and deviated columella, an asymmetric nasal tip and nostril, a flattened ala, and a low alar base. The nasal
septum is typically deviated in clinical individuals with unilateral cleft lip and palate (UCLP), resulting in variable
degrees of nasal obstruction.14 The three main factors involved in nasal deformity are the lack or deviation of congenital
anatomical structures, surgical scarring from previous surgical attempts, and developmental variability.15 Therefore, cleft
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lip nasal deformities commonly pose a challenge for surgeons. They usually focus on the cosmetic elements of cleft lip
nasal abnormalities while ignoring the nasal airway functioning.16–18

In recent years, innovative procedures for correcting the characteristic nasal abnormalities of UCLP have been
developed, for example, upper and/or lower lateral cartilage suspension, V-Y chondromucosal composite flap, and
cartilage grafts such as rib cartilage, ear cartilage,19–24 but it is difficult to conclude which is the most reliable technique
for patients with cleft nasal deformities.18,25

Gubisch believed that the excised septum is a precondition for correcting a deviated nose.26 We used the septal
cartilage that was harvested during anterior palatoplasty to reinforce the cleft-side alar cartilage; this method was inspired
by the method recommended by several authors for the initial repair of septal cartilage deformity. In this study, we
analyzed nasal symmetry results and ventilation function in patients with complete unilateral cleft lip and nose
abnormalities and the manner of their alterations depending on whether primary nasal repair using a septal cartilage
graft was performed.

Materials and Methods
Patients
A retrospective study was performed on 21 patients with UCLP who underwent primary cheiloplasty and palatoplasty
surgery but had nasal deformities which required adjustment. These patients visited two odonto-stomatology centers (one
in Hanoi and one in Hue City) for examination and treatment from June 2015 to August 2016. The enrolled patients with
secondary unilateral CL nasal deformity were ≥ 14 years old and met the health criteria for surgery under anesthesia.
Patients who had undergone surgery to alter the lip and/or nose within the previous six months or had an infection in the
region of surgery were excluded.

All patients were of Kinh nationality from Red River Delta and the central of Vietnam who presented nasal
deformities with or without nasal obstruction and was diagnosed with nonsyndromic complete unilateral CL nasal
deformity. Informed consent was sent to the patients before the surgery.

Basal and lateral view 1:1 ratio photographs of all patients were taken at the same distance and under the same
lighting circumstances in a 1:1 ratio. Two evaluators (M.P.H. and V.M.N) used digital analytic software (Photoshop CC,
Version 2014.2.2; Adobe Systems, Inc., San Jose, Calif.) to gather all measures.

The nasal symmetry was assessed using metrics collected from frontal, lateral, and basal view pictures taken before
surgery and during follow-up visits (7 days, 3 months, and 6 months postoperatively).

Each patient was carefully consulted, admitted to the hospital, fully preoperatively tested, and clinically examined.

Anthropological Measurements
Definitions of the outcomes and measurements are shown in Figure 1.

NOSE Questionnaire Data Analysis
Patients filled out a preoperative and postoperative Nasal Obstruction Symptoms Evaluation (NOSE) questionnaire.9,27

Before nose surgery and during each postoperative appointment, this questionnaire data were collected from patients’
medical records. The records from the final follow-up questionnaire were used in the postoperative analysis of the NOSE
questionnaire.

Surgical Procedures
Step 1: Preparing the patient. After the patient was anesthetized with tracheal intubation, the outer and inner nasal regions
were disinfected using betadine. Then, a local anesthetic was administered along with a vasoconstrictor.

Step 2: Making an incision, a bilateral reverse-U and a transcolumellar incision were used
Step 3:Separated structures (upper lateral cartilages, lower lateral cartilages, and alar base from abnormal attachment),

and exposed septal cartilage.
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Step 4: Isolated the nasal septum from the anterior nasal spine by cutting the deviated septum cartilage, leaving
a 1.5-cm margin with the nasal dorsal and nasal columella.

Step 5: Shaped the grafting cartilage and positioned it to reform the nose.
Step 6: Surgically shortening the base of the nose. After reconstructing the nasal septum, pillar, tip and ala, additional

reduction of the nasal ala could be performed if necessary. The skin was dissected at the scar area using an elliptical
excision. The base of the nose was sutured with Vicryl 5-0 and Nylon 6-0.

Step 7: Placed the skin of the tip of the nose at the original position and evaluated the form of the nose.
Step 8: Placing the nasal conformer to maintain the position of the septum and the shape of the reconstructed nose

(Figure 2).

Evaluation of the Improvement in the Nasal Condition Postoperatively
The assessment of nasal symmetry was based on measurements from the basal view photographs taken during the follow-
up visits (at least 3-year follow-up).

We evaluated patients at 7 days, 3 months, and 6 months after surgery and divided them into 3 levels based on the
improvement of 5 remaining nasal deformities after surgery, including asymmetric nasal tips, flattened alae, wide nasal
bases, low alar bases, and non-ventilated nasal passages. When all five characteristics improved, the level of nasal
improvement after surgery was classified as excellent, followed by good (4 out of 5 characteristics improved), and fair (≤
3 out of 5 characteristics improved).

Figure 1 This image illustrates the outcome measurement. A: the highest point on the nasal dome; A’: the midpoint of the base of the columella corresponds to the lower
border of the nasal septum; B: the base of the nose on the non-cleft side; B’: the base of the nose on the cleft side; O: the intersection point between the columella and the
horizontal line passing through the highest point of the 2 nostrils; OA’: columella height; AA’: nasal height; A’B: width of the alar base on the non-cleft side; A’B’: width of the
alar base on the cleft side; AB: length of the alar on the non-cleft side; AB’: length of the alar on the cleft side.
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Data Analysis
The non-parametric Wilcoxon signed-rank test was used to assess the statistical significance of differences between the
cleft and non-cleft sides, and between pre- and post-operative measurements. A value of P < 0.05 yielded 95% confidence
interval. All statistical analyses were conducted using SPSS version 20.0 (SPSS Inc., Chicago, IL, USA).

Results
There were 21 patients (9 males and 12 females) in our study, with the mean age being relatively equal in both the male
and female participants (18.7 ± 3.4 years and 19.1 ± 3.3 years, respectively). The features of nasal deformity remaining
after unilateral CL surgery are shown in Table 1. A flat ala was present in 21 patients (100%) and a wide nose base in 18
(85.7%) patients. These characteristics were the most common in our patients, followed by the asymmetric nasal tip in 15
patients (71.4%) and a low alar base in 3 patients (14.3%).

Ventilation Function of the Nose Before Surgery
Patients with facial clefts present with varying degrees of nasal obstruction. We used the NOSE data to evaluate the nasal
ventilation functions. Regarding the ventilation function of the nose before surgery, 19 patients, accounting for 90.5%,
had a clearly ventilated nose, and only 2 patients (9.5%) had a non-ventilated nose.

Clinical Characteristics After Surgery
Most of the clinical features improved immediately after surgery; only 3 patients (14.3%) had a wide nose base
postoperatively. Features such as asymmetric nasal tips, flat alae, and low alar bases demonstrated improvement.

Figure 2 Surgical techniques. (A) The patient undergoes oral endotracheal anesthesia; (B) Making an incision; (C and D) Exposing the septal cartilage, (E) Shaping the
grafting cartilage; (F) Positioning the graft to reform the nose; (G) Closuring with Vicryl 5–0 and Nylon 6–0; (H) Placing the nasal conformer.
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Ventilation Function of the Nose After Surgery
Postoperatively, all patients (100%) had a clearly ventilated nose reflected by NOSE Questionnaire Data Analysis.

Columella Height and Nasal Height
The results revealed that the mean columella height was 2.81 ± 0.87 mm higher than before surgery. The average nasal
height increased by 3.40 ± 1.30 mm after the nasal deformity surgery (Table 2).

The width of alar base on the cleft side pre-operative’s highest value is 21.5mm, the smallest is 14.0mm and the
average is 17.55±2.29mm and the highest after surgery is 20.5mm, the smallest is 12.5mm, the average is 15.83
±2.22mm. The maximum nasal alar length on the cleft side before surgery is 30.5mm, the smallest is 24.0mm, the
average is 26.29±2.04mm, the highest after surgery is 31mm, the smallest is 23mm, the average is 26.29±2.04mm. 26.81
±2.13mm (as shown in Tables 3 and 4).

The degree of nasal improvement after surgery was assessed at 7 days, 3 months, and 6 months after surgery. At 7 days
after surgery, 18 patients demonstrated excellent results (85.7%), three had very good results (14.3%), while none of them
had only good results. At the 3-month follow-up, the same number of patients had excellent results, two patients (9.5%) had
good results, and 1 patient (4.8%) had fair results. In the 15 patients that were followed up after 6 months, 13 patients
(86.7%) had excellent results, 2 (13.3%) had good results, and none had fair results (as shown in Figures 3 and 4).

Discussion
Characteristics of Nasal Deformity in Patients After Unilateral CL and Palate Surgery
In our study, the proportion of female patients was higher than that of male patients and this ratio is similar to that
observed in the study conducted by Jeong et al.18

The appropriate age for rhinoplasty to correct nasal deformity is still being discussed, considering the development of
the nose and lips and the occurrence of secondary deformities after corrective surgery. According to Pawar et al, Cuzalina
et al, and Jonnalagadda et al, final-phase rhinoplasty should be performed after the completion of the maxillary and nasal

Table 1 Remaining Nasal Deformity Characteristics After
Unilateral Cleft Lip Surgery

Nasal Deformity Characteristics n (%)

Asymmetric nasal tip 15 (71.4%)

Flat ala 21 (100%)

Wide nasal base 18 (85.7%)

Low alar base 3 (14.3%)

Table 2 Columella and Nasal Height (7 Days After Surgery)

Height n Mean (mm) Range (mm)

Columella (OA’) Preoperative 21 6.86 5.0–11.5

Postoperative 21 9.67 6.5–15.5

p-value 0.0042

Nasal (AA’) Preoperative 21 15.62 12.5–21

Postoperative 21 19.02 15.5–23

p-value 0.0007
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growth.15,20,28 Final-phase rhinoplasty is usually performed at 14–16 years of age in women and 16–18 years in men. In
our study, the youngest patient was 14 years old, and the oldest was 27, while the most frequently observed patient age
was 19 years (5 patients, accounting for 23.8%). The mean age of patients was relatively equal in both the male and
female sexes, 18.7 ± 3.4 years and 19.1 ± 3.3 years, respectively.

The goal of this surgery was to create long-term symmetry, improve the form of the base and tip of the nose, reduce
nasal congestion, and manage nasal scarring.15,20,28

Remaining Features of Nasal Deformity After Unilateral CL Surgery
This study investigated the most common clinical deformities that remain after CL surgery, including asymmetric nasal
tips, flattened alae, wide nasal bases, low alar bases, and non-ventilated nasal passages. Most of the patients had these
characteristics, which were consistent in previous studies.23,29,30 Espel et al studied 50 patients that had undergone
unilateral CL surgery, and 48 patients had a flattened alar (96%), 24 patients had a deviated nasal columella (48%), and
28 patients had wide nostrils (56%).31

Out of our 21 surgical patients, 19 (90.5%) had a clear nasal passage, and only two patients (9.5%) had a non-
ventilated nose preoperatively. According to Cohen et al, the problem of nasal ventilation was less crucial during the final
phase of rhinoplasty. Few authors have agreed with the practice of performing concurrent septal reconstruction or
reducing the nasopharynx at the time of the surgical correction of nasal deformities; however, little attention has been

Table 3 Width of Alar Base (7 Days After Surgery)

Width of Alar Base n Mean (mm) Range (mm)

Pair 1 Non-cleft side 21 15.74 12.5–20.0

Cleft side 21 17.55 14.0–21.5

p-value 0.0055

Pair 2 Preoperative cleft side 21 17.55 14.0–21.5

Postoperative cleft side 21 15.83 12.5–20.5

p-value 0.0088

Pair 3 Preoperative non-cleft side 21 15.74 12.5–20.0

Postoperative non-cleft side 21 15.83 12.5–20.5

p-value 0.8848

Table 4 Nasal Alar Length (7 Days After Surgery)

Nasal Alar Length n Mean (mm) Range (mm)

Non-cleft side Preoperative 21 24.21 22.0–28.0

Postoperative 21 26.64 23.0–30.0

p-value 0.0069

Cleft side Preoperative 21 26.29 24.0–30.5

Postoperative 21 26.81 23.0–31.0

p-value 0.5452
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paid to the functional outcomes achieved after reconstruction. Consequently, very few functional outcomes of nasal
ventilation have been reported.13

According to a study by Hens et al, nasal obstruction was the motivating factor for undergoing second-phase
rhinoplasty in 97% of their patients, thus highlighting the importance of considering the functional aspects of second-
phase rhinoplasty and the need for further research on this topic.32 Huempfer-Hierl et al performed a prospective study
among 68 patients undergoing second-phase rhinoplasty and assessed the functional activity using a nasal barometer first
preoperatively and then 6 months postoperatively.33 Analysis of the respiratory function data demonstrated a significant
increase in nasal volume and high patient satisfaction.

Figure 4 Nasal deformity on the left side. Front and basal view photographs taken preoperatively (A), 7 days postoperatively (B), and 3 months postoperatively (C).

Figure 3 Nasal deformity on the right side. Front and basal view photographs taken preoperatively (A), 7 days postoperatively (B), and 3 months postoperatively (C).
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According to Massie et al, septal deviation often occurs in patients with CL and CP.34 Despite this finding, the
influence of septal bone and cartilage on nasal obstruction in these patients is not well understood. The author performed
a retrospective study on a group of patients undergoing cone-beam computed tomography from November 2011 to
July 2015. Of the 40 study participants, 24 were CL and CP patients, and 16 were age-controlled individuals who formed
the control group. The results showed that patients with CL and CP had significantly increased nasal obstruction
compared to the control group.

Short-Term Results After Rhinoplasty Using Nasal Septum Cartilage on Patients Who
Had Unilateral CL Surgery
In our study, the heights of the columella and nose on the cleft side pre- and post-operatively had a significant difference.
These findings are similar to those in other studies that used other alternative graft materials.30,35–37 Therefore,
rhinoplasty using septal cartilage in patients who have had unilateral CL surgery effectively increases the height of the
nose and columella. The hypoplastic cartilage was compensated for using a septal cartilage graft, which acts as
a supporting framework for the skin and subcutaneous tissue.

During surgery to close the CL in the first phase, the surgeon always measures the size of the non-cleft side of the
nose and uses this size as the target measurement for the nose on the cleft side. According to He et al, the base of the nose
on the cleft side is always wider than that on the other side in cases of unilateral CL. In addition, the base of the nose not
only lacks in skin and muscle, but also in bone. There are almost no cases where the size of the nasal base on the cleft
side is equal to or narrower than the unaffected side. This enlargement is partially the result of the deformity secondary to
the contraction of the orbicularis oris muscle during development. Surgery to narrow the base of the nose is always
necessary in cases of second-phase rhinoplasty.38

In our study, the width of the alar base on the non-cleft side after surgery was almost equal to that on the cleft side,
which demonstrated the symmetry of the nasal base postoperatively. Thus, the surgery effectively balanced the width of
the nasal base on both sides.

According to Rossell-Perry et al, the width of the alar base on the cleft side before and after surgery was 21.92 ±
1.61 mm and 18.11 ± 2.86 mm, respectively (p = 0.001). The width of the alar base on the non-cleft side and the cleft
side after surgery was 17.33 ± 2.66 mm and 18.11 ± 2.86 mm, respectively (p = 0.21). This demonstrated that the
difference in the width of the alar base between the healthy side and the cleft side was not statistically significant.39

Before surgery, the alar length on the cleft side was usually longer than that of the non-cleft side. After surgery, the
two lengths were nearly equal, which shows that symmetry of the nose was achieved postoperatively (Table 4). Thus, the
surgery effectively balanced the length of both sides of the nose.

Evaluation of the Improvement in the Nasal Condition After Surgery
The level of nasal improvement was assessed at 7 days, 3 months, and 6 months after surgery. At 7 days after surgery,
excellent results accounted for 85.7%, good results accounted for 14.3%, and no patients had fair results alone. At the
3-month follow-up, the excellent rate remained unchanged, two patients (9.5%) had good results, and one patient (4.8%)
had fair results. In the 15 patients followed up at 6 months after surgery, 13 patients (86.7%) had excellent results, two
had good results (13.3%), and none had fair results. The patients also had a follow-up visit at 1 month; however, those
results were not different from the nose condition observed 7 days after surgery.

Almost no complications were recorded after surgery, which may have been due to the patients being consulted,
tested, operated on, cared for postoperatively, and thoroughly re-examined. No cases of infection, cartilage loss, or
change in nasal size occurred. An advantage of our study was that the patients were admitted and operated on at 2 major
odonto-stomatology centers so that surgical procedures and postoperative care could be performed more carefully.
Additionally, these patients were especially interested in the function and esthetics of their noses, so they adhered well
to the treatment process and periodical re-examinations.
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Conclusion
Despite recent breakthroughs in primary cheiloplasty in individuals with ULCP, variable outcomes persist. Our first data
show that applying septal cartilage as a graft during primary rhinoplasty may yield improved nose morphologies, enhance
ventilation function, and correct most nasal abnormalities postoperatively. The surgery effectively increased the height of
the columella and nose and improved the balance of the base width and the length of both sides of the nose. A long-term
longitudinal research is still required to evaluate the influence of septal cartilage harvesting on face and nasal develop-
ment until children reach their late teens.
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