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ABSTRACT 
Object ive :  to analyze cosmetic results following reconstruction of nasal alar defects using cheek skin flaps. 
Material and methods.  The results of 29 operations were analyzed. The reconstruction was performed with 

nasolabial flaps and jigsaw puzzle flaps. The cosmetic outcomes were evaluated by the five-point scale by means of 
patient-report and specialist-report questionnaire.  

Results.  Acceptable overall outcomes were achieved in 22 cases according to the experts’ assessment and in 
24 cases according to the patients’ assessment. The highest scores were noted for alar color and position, and the low-
est scores – for alar size, shape, and nostril size. The complication rate was 11.1 %. Delayed surgical corrections were 
undertaken in 10 patients. 

Conclusion.  The reconstruction of full thickness nasal alar defects using cheek skin flaps made it possible to 
achieve acceptable outcomes with minimal donor site damage in the majority of the patients.  
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РЕЗЮМЕ 
Цель исследования:  проанализировать косметические результаты после устранения сквозных дефек-

тов крыла носа лоскутами из щеки. 
Материал и методы.  Исследованы результаты 29 операций. Реконструкции выполняли носогубным 

лоскутом и пазл-лоскутом. Косметические результаты оценивали по 5-балльной шкале путем опроса пациентов и 
экспертов. 

Результаты.  Приемлемые результаты получены в 22 случаях по оценке экспертов и в 24 случаях – по 
оценке пациентов. Более высоко оценены цвет кожи и положение крыла носа, более низко – величина и форма 
крыла носа, размер наружного носового отверстия. Частота осложнений составила 11,1 %. Отсроченные корри-
гирующие операции выполнены 10 пациентам. 

Заключение.  Реконструкция крыла носа лоскутами из щеки при сквозном дефекте позволила получить 
приемлемый результат у большинства пациентов при минимальных изменениях донорской зоны. 
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Introduction 
 
The nasal alar is a paired anatomical 

subunit with a multilayer structure. It in-
cludes the external skin, inner epithelial lin-
ing, major and minor alar cartilages. Carti-
lages do not occupy the entire alar subunit. 
Alar is limited by alar-buccal sulcus from 
backside and by free margin of the nostril 
from below. The appearance of this subunit 

determines the cosmetic perception of the 
human face and its individuality to a signifi-
cant extent [1]. Reconstruction of full thick-
ness alar defects is a difficult task for recon-
structive surgeon. It is necessary not only to 
repair the skin integrity, but also to form the 
inner epithelial lining, to achieve symmetry of 
the nasal lower third and a stable shape of 
the remodeled subunit, and to ensure free air 
passage [2, 3]. Up to now the basic material 
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for the alar reconstruction are the patient’s 
own tissues [2]. There are two fundamental 
approaches: replacing a defect using a full 
thickness auricular graft or forming the skin 
and lining with flaps adding a supportive 
graft implantation [4, 5]. Each method has its 
advantages and disadvantages. Auricular 
graft allows remodeling of all tissue layers at 
once [6]. However senior authors request to 
limit its usage in defects more than 1 cm. 
Using of auricular graft is not recommended 
especially in patients with a high risk of is-
chemic complications. Skin flaps allow alar 
reconstruction when an auricle graft cannot 
be chosen. The distal part of the flap can be 
folded to form the inner lining [7]. 

The standard material to create nasal 
skin is flaps from medial cheek. The cheek 
skin is the most suitable donor site for the 
alar reconstruction due to its external char-
acteristics. Elastic skin provides sufficiency 
of flap size to cover the isolated alar defect. 
Surgical procedure in rule can be performed 
under local anesthesia. Postoperative re-
striction of life activity is minimal. However, 
the degree of damage to the esthetically im-
portant donor area should be taken into ac-
count. The most commonly used types of 
cheek flaps are strip-shaped or insular na-
solabial (melolabial) transposition flap (NLF) 
on the upper or lower base [8] and advance-
ment jigsaw puzzle-flap (PF) [9]. 

The major part of the alar does not have 
a cartilage layer. Yet, only the epithelial layer 
remodeling often does not provide a stable 
shape and position of the subunit [1, 3]. This 
can lead to scar deformity or external nasal 
valve collapse during inspiration. Forming of 
a non-anatomical support in the projection of 
the free margin of the alar is suggested as a 
preventive measure [4, 5]. The support struc-
tures can be created both by autologous and 
allogeneic materials [10]. 

One of the NLF disadvantages is detecta-
ble prominence at the base of the flap, which 
interrupts the relief of the middle zone of the 
face. Corrective interventions are performed 
in 3-4 weeks after the first step. Reconstruc-
tion with PF can be performed in one step, 
but the technique of the operation is more 
complicated. Alar reconstruction is aimed to 
achieve natural shape, size, position, color, 
subunit border and normal nostril size [1, 4, 
11]. The available publications of recent 10 
years on total nasal alar reconstruction pre-
sent data based on not more than 40 cases 
[3, 6, 8, 9]. This suggests that this procedure 
can be defined as routine and frequently 
made. The authors report that satisfactory 

cosmetic results were achieved in 80-90 % of 
patients [3, 8, 9]. The analysis of single cen-
ter experience is practically significant for 
data collecting and comparing different sur-
gical techniques of. 

The aim of the study is a descriptive 
analysis of cosmetic results after full thick-
ness nasal ala defect reconstruction using 
cheek skin flaps at one surgical center. 

 
Material and methods 
 
The results of 29 reconstructions of the 

nasal alar in patients with full-thickness de-
fects were analyzed. Interventions were com-
pleted within 2013-2019 years at Gomel Re-
gional Clinical Oncology Center. The studied 
group consisted of 16 women and 13 men at 
the age of 36 to 82. Removal of skin carcino-
ma was the cause of the defect in all cases. 
The lost more than half of the subunit was 
presented in all case. NLF technique was 
used for reconstruction in 15 cases, PF tech-
nique was used in 14 cases. Risk factors of 
ischemic complications were presented in 18 
patients including previous radiation thera-
py, diabetes mellitus and long term smoking 
history. Patient-report and specialist-report 
questionnaire was used to evaluate postoper-
ative results. Questionnaire comprises 8 
items to assess satisfaction with cosmetic 
outcomes: (1) alar size, (2) alar shape, (3) po-
sition of alar, (4) skin color of reestablished 
subunit, (5) appearance of the alar-cheek 
crease, (6) nostril size, (7) overall appearance 
of alar, (8) donor area of medial cheek ap-
pearance. Five-point scale was used. Scale 
scores were grading as next: 5 points – excel-
lent, 4 points – good, 3 points – moderate, 
2 points – poor, 1 point – very poor. Each in-
dicator was evaluated separately by the pa-
tient and three independent experts within 
12 months after reconstruction. Specialists 
have reconstructive nasal surgery experience, 
but did not participate in the operations of 
the studied patients were invited as experts. 
The experts independently carried out the 
evaluation of the results according to pre-
sented photo images. Subsequently, the av-
erage of three findings for each parameter 
was used. Statistical processing was per-
formed by the Statistica 8.0 software package 
(StatSoft Inc, USA). Data are presented as a 
median (Me) and an interquartile range (Q25; 
Q75). Comparison of expert and patient rat-
ings was performed using the Wilcoxon Test 
and Sign Test criteria for two related groups. 
The critical significance level of the null sta-
tistical hypothesis (p) was taken as 0.05. 
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Operation Technique 
A NLF with an upper base was elevated 

in the medial part of the cheek (Figure 1a). 
Preoperative marking of flap paddle was per-
formed using plastic templates and taking 
into consideration parameters of contrala-
teral intact subunit. The flap was transferred 

from the donor site to the defect. Subdermal 
fat was aggressively removed from the distal 
part with a width of 0.5-0.8 cm.  A fold was 
formed in the distal part of the NLF (Figure 
1b). Distal skin was sutured to inner lining 
wound edge. Proximal skin of the flap was 
sutured to external defect edges. 

 
 

                          

a                                                                                  b 

Figure 1 – а. Nasolabial flap design; b. Fold forming  

 
 

PF was cut out from the skin of the me-
dial part of the cheek in the form of a round 
prominence like jigsaw puzzle (Figure 2a). 
Flap was mobilized in the lateral direction up 
to 3-4 cm long. Movement to the alar area was 
performed by advancement (sliding) without 
rotation. The lower part of the skin was folded 
to create the inner lining (Figure 2b). Then, 
the extending part of the NLF left without 
curving, respectively, to the angle between the 
alar and the cheek. Abundant parts of skin 
were cut up at the puzzle base, as shown in 
Figure 2c. This technique made it possible to 
create a deeper alar-cheek crease in single 
procedure. Defect wound closure were made 
easily due to laxity of separated cheek skin. 

Non-anatomical cartilage graft transplan-
tation was made in 18 patients. A graft of the 
required shape and size was formed manual-
ly from a fresh frozen rib cartilage from a ca-
daver donor as a biological product. End 
parts of graft were inserted into pockets at 
the medial and lateral wound edges. The 
graft was sutured to the wound soft tissue. 
Cartilage graft appeared between the skin 
layers after folding the distal part of the flap. 
This procedure provides structural support of 
reestablished ala to prevent nasal valve col-
lapse and scar caused deformity of subunit. 

16 operations were performed under local 
anesthesia and 12 operations were performed 

under general anesthesia. All patients in the 
perioperative period received standard treat-
ment including analgesics and antihista-
mines for 2 days, vasodilators for 2-3 days, 
antibiotics for 2-5 days depending on risk 
factors. Standard wound cleaning and 
change of aseptic dressing was made. Suture 
removal was performed due to completed 
scar epithelialization after 7-9 days. 

 
Results and discussion 
 
Sufficient amount of donor cheek skin 

was obtained to successfully cover defect of 
external skin with elevated flap in all cases. 
In all observations, it was possible to reestab-
lish the missed inner lining with folded part 
of the flap. The donor wound closure didn’t 
require additional reconstructive procedures 
at the cheek site. It should be noted, pre-
operative planning included probable using 
of cheek remodeling if necessary. In the post-
operative period, two partial necroses of the 
skin flap and 1 wound dehiscence were regis-
tered. Two of complications occurred after 
reconstruction with NLF and one complica-
tion noted after the PF using. All of these pa-
tients had risk factors: a long term smoking 
history and a history of radiation therapy. No 
complications such as wound infection, he-
matoma, protrusion or necrosis of cartilage 
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allograft occurred. The overall morbidity rate 
in our patient cohort was 11.1%. The wound 
surface healed by secondary intention after 
removal of necrotic masses in case of partial 
necrosis development. In the remaining ob-
servations wound healing completed with 
primary intention. 

Planned second intervention was under-
taken in 7 patients to eliminate significant 
puckering at the NLF base. All corrective op-
erations were performed under local anesthe-
sia in 3-4 weeks after the first step. 

Cosmetic results of alar remodeling for 
each parameter are presented in the table. 

 

 

   
a                                                       b                                                       c 

Figure 2 – а. Jigsaw puzzle flap design; b. Folding and cartilage graft insert; 
c. Groove forming at the border of the prominent part 

 
Table – Evaluation scores by patients and experts 
 

Parameter 
Patients’ assessment, 
points, Me (Q25;Q75) 

Experts’ assessment, 
points, Me (Q25;Q75) 

Level of significance, р 

Alar size 5 (4;5) 4 (3;5) 0.005 

Alar shape 4 (4;5) 4 (3;5) 0.012 

Position of alar 5 (5;5) 5 (4;5) 0.002 

Alar skin color 5 (5;5) 5 (4;5) 0.018 

Alar-cheek crease 5 (5;5) 4 (4;5) 0.001 

Nostril size 5 (4;5) 4 (4;5) <0.001 

Overall appearance of alar 4 (4;5) 4 (3;4) 0.005 

Donor site appearance 5 (4;5) 4 (4;5) 0.139 

 
 

The highest level of results was noted for 
alar color, position of alar and donor site ap-
pearance. The lowest level of scores was reg-
istered for alar size, alar shape and nostril 
size. This trend can be observed in the distri-
bution of patients’ and experts’ scores. A low-
er value for the alar overall appearance can 
be explained by significance of each particu-
lar parameter in overall perception of middle 
face. A score decrease for two or three sepa-
rate positions in our material led to an over-
all item score decrease. Difference between 
patients related and experts related result for 
donor site appearance was statistically no 
significant. 

Patient related results were generally 
higher than expert ones. Comparison of pa-
tient and expert points by every item couple 

showed that patient scores of alar size, alar 
shape, position of alar, alar skin color, alar-
cheek crease, nostril size and overall appear-
ance of alar were higher than expert scores. 
Difference for every item couple is statistical-
ly significant. This can be explained by the 
fact that patients with skin carcinomas com-
pared subconsciously the reconstruction re-
sult with the tumor appearance before sur-
gery, and not with the intact subunit. The 
patient's opinion is subjective, it does not 
rely on special knowledge and depends on 
mental status. In this study, we considered it 
necessary to present expert assessments’ 
analysis, despite the fact that the patient is 
the final medical care consumer. We divided 
the scores into two groups to simplify de-
scriptive analysis. The image of each of the 
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indicators was designated as an «acceptable 
result» (AR) when assessed as 4 and 5 points 
and as an «unacceptable result» (UR) – when 
assessed as 1, 2 and 3 points. 

AR of the overall appearance of alar was 
registered in 22 cases (76 %) according to 
experts’ assessment and in 24 cases (83 %) 
according to patients’ assessment. The overall 
appearance of alar was evaluated by experts 

as excellent (5 points) in 7 patients (Figure 3) 
and as good (4 points) in 14 patients (Figure 4). 
Evaluation of any particular item of 3 points 
was noted in only three patients with a total 
AR. In each case, result for only one item was 
scored as moderate (3 points): alar position, 
nostril size and alar shape. This indicates the 
significance of the studied indicators for alar 
general perception. 

 
 

 
 

Figure 3 – Excellent outcome of overall nasal alar appearance, experts’ score – 5, patient’ score – 5 
 

 

Figure 4 – Good outcome of overall nasal alar appearance, experts’ score – 4, 
patient’ score – 5, excess thickness of ala 

 

 

Figure 5 – Good outcome of overall nasal alar appearance, experts’ score – 4, 
patient’ score – 5, absence of alar-cheek crease 
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The experts marked the overall appear-
ance of alar as poor (2 points) in 2 patients 
and as moderate (3 points) in 6 patients. 
Thus, according to experts, UR of reconstruc-
tion was noted in 8 patients (28 %). Alar size 
and shape incompliance with normal param-
eters was the most often reason for the score 
decrease. Excessive subunit size was ob-

served in 3 patients with UR. This was the 
result of the incomplete fat layer removal 
during the flap preparing and folding. The 
size of reestablished ala was significantly 
smaller than normal in 3 patients. Partial 
necrosis of the flap or a wound dehiscence 
followed by scar retraction was observed in 
cases with related UR. 

 
 

 

Figure 6 – Moderate outcome of overall nasal alar appearance, experts’ score – 3, patient’ score – 4, 
shortness and cranial displacement of ala, deformity of free margin, narrow nostril 

 
 

  

Figure 7 – Poor outcome of overall nasal alar appearance, experts’ score – 2, patient’ score – 3, 
unnatural shape, cranial displacement and excess thickness of ala, deformity of free margin, 

narrow nostril, absence of alar-cheek crease 
 
 

Unsatisfactory estimates of the alar 
shape were observed due to free margin dis-
tortion in 3 patients and an unnatural alar 
relief in 5 patients. The relief of the subunit 
was regarded as unnatural due to the ab-
sence of a supraalar concavity and a charac-
teristic domed shape. 

The alar position after reconstruction 
was given less than 4 points in 5 patients. 
The reason of alar displacement was scar re-
traction. This led to a cranial subunit drift in 
4 cases and a dorsal shift in 1 case. The alar-

cheek crease appearance received points cor-
responding to UR in 7 patients. The alar-
cheek crease was not sufficiently expressive 
in 6 observations after reconstruction with 
NLF and in 1 observation – after reconstruc-
tion with PF. Nostril size was significantly 
smaller than natural one in 5 patients and 
significantly larger than natural one in 
2 patients. Nostril narrowing or external na-
sal valve collapse during inspiration caused 
periodic difficulty in nasal breathing in 
4 patients. 
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Donor site of medial cheek were identi-
fied by patients as UR in 3 cases, by experts – 
in 5 cases. The reason of the score decrease 
was a significant change in the cheek relief 
and a visually defined scar. UR for the do-
nor site appearance were registered in 4 
cases out of 15 after reconstruction with 
NLF and in 1 case out of 14 after recon-
struction with PF. 

Additional unplanned second or third 
stage operations were indicated in 3 patients 
for the deformed ala correction. The objec-
tives of the corrective interventions were as 
follows: creation of natural supraalar concav-
ity, forming of deeper alar-cheek crease, elim-
ination of puckering in the medial part of the 
cheek. Two more patients refused repeated 
improvement procedures, despite the fact 
that they gave 3 points to the overall result of 
reconstruction. Indications for unplanned 
corrective interventions arose in 4 cases after 
reconstruction using NLF and in 1 case after 
reconstruction using PF. 

 
Conclusion 
 
Reconstruction of full thickness nasal 

alar defects using cheek flaps allowed to 
achieve good and excellent cosmetic results 
in 76 % of cases according to experts’ as-
sessment and in 83 % of cases according to 
patients’ assessment. Postoperative appear-
ance of donor site was noted as acceptable 
in 83 % according to expert’s opinion and in 
90 % according to patients’ opinion. Recon-
struction was made as single stage proce-
dure in 19 cases (66 %). 

Received data can be used for comparing 
with alternative surgical techniques or re-
sults of other clinics. The use of cheek skin 
flaps is certainly one of the basic methods of 
nasal alar reconstructing. However, the limit 
of capabilities of each of the described tech-
niques should be taken into account and dis-
cussed with the patient. 
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