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ABSTRACT 

Background: The auricle constitutes an important part of the face which is a focus of attention and personal 

interaction. A malformed auricle especially in young school age may result in some kind of psychosocial 

disturbance. Congenital abnormalities of the auricle have been estimated to occur in 5% of the population. 

Objective: to demonstrate and evaluate the results of modified mustarde technique used for correction of 

prominent ear deformity in pediatric. 

Patients and Methods: The present study included the results of operations in 30 ears concerning 16patients 

because there were 14 bilateral and 2 unilateral patients with prominent ear deformities, at age between 4-14 

years of sexes, (11 males and 5 females). The patients were admitted to Al-azhar University hospitals in 

Cairo. 

Results: Our results were discussed in view of one technique, modified mustarde technique for all cases. The 

aesthetic results were evaluated,during the first 6 months postoperatively, by inspection and continuous 

measurements of auriculo-mastoid distance. For that purpose, photographs and measurements data taken in 

the pre- and post-operative periods was compared. In addition, the opinions of the patients and their care 

givers were taken into consideration. 

Conclusion: The use of modified mustarde technique not only hides the suture material but also provides a 

primary otoplasty technique that supports the repair with plication and scoring which gives the opportunity 

for the new shape to remain consistent in the postoperative period, a natural-looking antihelical fold, no sharp 

edges was formed and Long-lasting permanent results were aimed We believe that the modified mustarde 

technique was simple, safe and easy applicable method for protruding ear correction with excellent results. 

Keywords: Laser- assisted cartilage remodeling. 

 

INTRODUCTION 

     The auricle is a defining feature of the 

face. Its shape and size is influenced by 

age, sex and ethnic origin (Schneider and 

Douglas, 2018). 

     Prominent ear is the most common 

congenital auricular deformity and 

typically occurs bilaterally. 

Approximately 5% of the population 
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suffers from some degree of ear 

prominence (Mazeed et al., 2019). 

     The most common causes of protrusion 

of the external ear are underdeveloped flat 

antihelix or an overdeveloped deep 

concha. In reality, most patients have a 

combination deformity of posterior 

cartilage excess and an undefined 

antihelix (Koul and Patil, 2011). 

     The protruding ear can be managed 

through a multitude of approaches, both 

surgical and nonsurgical. Molding 

techniques are frequently successful in 

infants with protruding or deformed ears. 

Another management option is the Laser- 

assisted cartilage remodeling (LACR) 

which is based on the temperature-

dependent characteristics of cartilage 

(Byrd et al., 2010). 

     More than 170 techniques have been 

described for correction of prominent ears 

varying between incisions, excision, 

scoring and suturing techniques indicating 

that there is no single widely accepted 

procedure that has been adopted by most 

surgeons (Ali et al., 2017). 

     In this study we will use a Modified 

Mustardé technique otoplasty to create a 

new antihelix that based on incision-

scoring techniques combined with 

plication and sutures to get a smooth well 

defined antihelix with permanent result. 

Aim of the work: 

     It is a prospective non comparative 

study for Evaluation of the efficacy and 

Outcome of Modified Mustardé technique 

for correction of protruding ear in 

pediatric. 

 

 

PATIENTS AND METHODS 

     This study is a prospective non-

comparative study and included the results 

of operations in 30 ears concerning 16 

patients because there were 14 bilateral 

and 2 unilateral prominent ears, at age 

between 4-14 years of both sexes (11 

males and 5 females) with prominent ear 

deformity. The patients were admitted to 

Al-Azhar University hospitals (Al-

Hussein And Sayed Galal University 

hospitals) and all of them underwent 

otoplasty using modified mustarde 

technique. 

     The results were evaluated during a 

period of 1–6 months postoperatively; 

through inspection and auricle-mastoid 

distance measurements In addition, the 

opinions of the patients and their care 

givers which were taken into 

consideration and photographs compared 

in the pre and postoperative period. The 

patient must be fit for surgery. 

Surgical management: 

1. General anesthesia with oral 

endotracheal intubation. 

2. Sterilization and draping. 

     Both ears and per auricular regions 

were cleansed using alcohol 70% then 

povidone iodine solution after application 

of eye ointment and small piece of gauze 

in both external meatal openings then 

draping. 

3. Marking the skin ellipse by sterilized 

marker pen. 

     Marking the target skin ellipse by 

marker pen depending on subtraction the 

desired helical mastoid distance by 

millimeter from current helical mastoid 

distance. (for ex, the desired helical 
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mastoid distance equal 20 mm and the 

current helical mastoid distance equal 33 

so 33mm minus 20mm equal 13mm so the 

elliptical skin maximum width equal 13 

mm) starting from the opposite end of the 

helical rim. 

4. Hydro dissection: 

     A solution 1/400000 adrenaline in 

normal saline was injected subcutaneous 

through the whole posterior marking and 

also anteriorly along the site of future 

antihelix to help bloodless hydro 

dissection. 

5. Skin excision and flap elevation. 

     Elliptical skin excision with sharp tips 

should be done along the previous 

marking until we exposed the 

perichondrium, then The auricular 

cartilage was divided along the lateral 

edge of excised skin leaving 2mm 

cartilage from the skin edge extending 

from helical rim to tail to achieve a near 

total separation of the helix, (Fig. 1). 

Dissection of cartilage from anterior skin 

was performed using the scissors and 

dissectors to freeing the cartilage 

preparing it for plication, (Fig. 2). 

 

6. Cartilage scoring: 

Anterior superficial longitudinal scoring 

was performed using number 15 scalpel 

for weakens the cartilage for easy folding. 

7. Artificial anti helix formation: 

     plication of the free part of the 

cartilage upon its self to form artificial 

anti helix using non absorbable 

monofilament polypropylene suture 4\0 

with circle needle through special manner, 

suture start from the posterior surface to 

make the knot posterior inside the plicated 

cartilage to avoid stich sinus, (Fig. 3). 

     Three sutures using non absorbable 

monofilament polypropylene suture 4\0 

with circle needle were enough. 

Assessment of the shape of artificial anti 

helix must be done after first suture to 

ensure the symmetry of the shape and 

degree of prominence and helical mastoid 

distance between both ears. 
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8. Last step (skin closure and ear 

dressing). 

     Skin closure is done by subcuticular 

skin suturing using 5/0 polypropylene 

suture and steri strip. We use malleable 

stent synthesized from folly's catheter size 

12 or 14f according to ear size and 

metallic wire, (Fig. 4) that help for 

catheter remodeling to take the shape of 

helical groove and its length according the 

length of the helix we put it in the helix to 

preserve the helical groove, leads to less 

postoperative edema and help cartilage 

reshaping, (Fig.5). 

 

Follow-up: 

     All patients were bandaged for 48 

hours after surgery, change the dressing 

and removal of stent then re bandaged for 

one week. Removal of retro auricular skin 

sutures were at 8 day post-operatively. 

The light bandage continued for another 

10 days only at night time. The results 

were evaluated in a period 1 – 6 months 

postoperatively; through inspection and 

auricle-mastoid distance measurements In 

addition, the opinions of the patients and 

their care givers which were taken into 

consideration and photographs compared 

in the pre and postoperative periods. 

Statistical Analysis 

     Data were collected, revised, coded 

and entered to the Statistical Package for 

Social Science (IBM SPSS) version 23. 

The quantitative data were presented as 

mean, standard deviations and ranges. 

Also qualitative variables were presented 
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as number and percentages.  The 

comparison between two paired groups 

with quantitative data with parametric 

distribution was done by using Paired t-

test. The comparison between more than 

two independent groups with quantitative 

data with parametric distribution was done 

by using One Way ANOVA. Spearman 

correlation coefficients were used to 

assess the correlation between two 

quantitative parameters in the same group.  

The confidence interval was set to 95% 

and the margin of error accepted was set 

to 5%. So, the p-value was considered 

significant as the following: P-value > 

0.05: Non significant (NS). P-value < 

0.05: Significant (S). P-value < 0.01: 

Highly significant (HS). 

 

RESULTS 

 

     This study included 30 ears concerning 

16 patients, (14 patients of bilateral and 2 

patients of unilateral) prominent ears and 

all of them underwent otoplasty using 

modified mustarde technique. Table 1). 

 

Table (1): Demographic data of the studied group 

Demographic data Total no. = 16(percentage) 

Age (years) 
Range 

Mean ± SD 

4 – 14 

7.91 ± 3.44 

Sex 
Males 

Females 

11 (68.8%) 

5 (31.2%) 

 

     The age of the studied group was 

ranged from 4 years to 14 years with mean 

7.91years, and 68.8% of the patients were 

males (11patients) and 31.2% were 

females (5patient). 

 

Table (2): Data about studied patients 

Affected side 

Bilateral 

Right sided 

14 (87.5%) 

1 (6.2%) 

Left sided 1 (6.2%) 

Family history 
Negative 5 (31.2%) 

Positive 11 (68.8%) 

The motivation for surgery Bullying from the peers 16 (100.0%) 

Antihelix 
Completely absent 10 (62.5%) 

Absent upper third only 6 (37.5%) 

 

     Fourteen patient, (87.5%) were 

bilateral, 1 patient (6.2%) was right sided 

and 1 patient, (6.2%) was left sided. 11 

patients, (68.8%) has positive family 

history and 5 patients, (31.2%) has 

negative family history. By history the 

motivation for surgery for all patients was 

Bullying from the peers. The deformity of 

the ears that causing it looking prominent 

in this study is absent anti helix that may 

be completely or partially absent, 10 

patients, (62.6%) were completely absent 

and 6 patients, (37.5%) only absent upper 

third of the antihelix. Table  2). 
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Table (3): Statistic data about operative time and postoperative complication for 

each ear 

Operative time for each ear (min) 
Mean ± SD 30.43 ± 5.29 

Range 23 – 40m 

Post-operative complication 

Non 28 (93.3%) 

Still prominent ear (asymmetry) 1 (3.3%) 

Hematoma 1 (3.3%) 

 

     The range of operative time was 23-40 

min with mean 30.43 min for each ear. No 

complication was detected in 28 ears, 

(93.3%).  

 

Table (4): Postoperative impression and patient or care givers satisfaction 

Post-operative impression 

Excellent (85-100%) 

Very good (75-84%) 

Good (60-74%) 

Bad (< 60%) 

11 (68.8%) 

2 (12.5%) 

3 (18.8%) 

0 (0.0) 

Patient and/or care giver percentage 

of satisfaction (%) 

Mean ± SD 

Range 

92.81 ± 10.73 

70% – 100% 

 

     Eleven patient (68.8%)were excellent 2 

Patients, (12.5%) were very good and 3 

patients, (18.8%) were good Post-

operative impression,. Patient and/or care 

giver percentage of satisfaction ranging 

from 70-100% with mean 92.81%. Table 

4). 

 

Fig. (5): Pre and post-operative photos of female patient 5.8years old with bilateral 

bat ears ,Photos taken from the front, rear, and of each ear from the side 
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Fig. (6): Pre and post-operative photos of male patient 4years old with left bat ear, 

Photos taken from the front, rear, and LT ear from the side 

Fig. (7): Pre and post-operative photos of male patient 5years old with bilateral bat 

ears, Photos taken from the front showing post-operative asymmetry due 

to still prominent right ear 

Fig. (8): Pre and post-operative photos of female patient 4years old with bilateral 

bat ears, Photos taken from the front and lateral side of left ear showing 

minimal resolved hematoma 

 

DISCUSSION 

     Prominent ear deformity is leads to 

considerable social and emotional impact 

rather than aesthetic problem surgical 

management of protruding ear has 

evolved over time to include countless 

innovative techniques (Yamada, 2018). 

     The cartilage-sparing techniques have 

shown unacceptable high recurrence rates 

compared with the non-cartilage sparing 

techniques, (Smittenberg et al., 2018) due 

to the tension applied on the sutures, In 

spite of multiple trails to cover it like 

using post auricular fascial (Taş, 2018) or 

adepodermal fat flaps (Cihandide et al., 

2016), suture extrusion is still being one 

of its drawbacks Beside the great risk of 

recurrence and less durability of repair 

after cartilage sparing technique, chronic 

postoperative pain related to the 
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embedded sutures is additional problem 

also noted. 

     The operative time was 23-40 min with 

mean 30.43 min for each ear which is 

good in comparison with Ahmed et al. 

(2018) who used nearly similar technique 

with his mean operative time was 90 

minutes (ranged from 85 to 120 minutes). 

     No complication was detected 

in(28ears),93.3% of patients, while 2 

complication was happened in(2ears) 

6.6% of patients, Still prominent ear 

occurs in (1 ear), 3.3%that was satisfied 

for the patient who refused further 

surgical intervention while minimal 

resolved hematoma occurs in (1 ear), 

3.3% of patients that not need evacuation, 

just hot fomentation, haemoclar 

(pentosane polysulphate) cream, 

prophylactic antibiotic and follow up was 

done for 10 days until resolved with no 

further complication, which is good result 

in comparison with 20% complication rate 

in cartilage sparing technique,6% from 

them need reoperation while 21%in non-

cartilage sparing techniques,7% from 

them need reoperation (Smittenberg et al., 

2018). 

     There was a highly significant inverse 

relationship between postoperative H-M 

Distance and post-operative impression 

with P-value < 0.01 (11 patient) 68.8% 

were excellent Post-operative impression 

While (2 patients) 12.5% were very good, 

and (3 patients) 18.8% were good Post-

operative impression. In comparison with 

Valente et al. (2010) who used nearly 

similar technique and achieved very good 

results in 50 patients (83%), good results 

in nine patients (15%), and acceptable 

results in one patient (1.7%). 

     The advantage of the modified 

mustarde´ technique over the other suture 

techniques (cartilage sparing otoplasty) 

was that no recurrence rate as in 

comparison with (10.3%) recurrence rate 

with mustarde´ technique Olivier et al. 

(2009) due to incision, scoring and 

plication of cartilage and using of non-

absorbable mono filament suture. In 

addition to the knot of the permanent 

sutures in this technique placed inside the 

plicated cartilage that decrees the 

incidence of suture extrusion in 

comparison with Suture extrusion 

occurred in 17 patients (8.5%) using 

cartilage sparing mustarde´ suture 

technique In seven of them, suture was 

removed in the dressing clinic without 

needing anesthesia. Six patients needed 

removal under local anesthetic, and four 

patients required general anesthesia 

(Mazeed and Bulstrode, 2019). 

     The advantage of the modified 

mustarde´ technique over the other 

cartilage excision techniques was that 

smooth antihelix no sharp cartilaginous 

ridge at site of the new antihelix 

(Schneider and Douglas, 2018). 

CONCLUSION  

     The use of modified mustarde 

technique not only hides the suture 

material but also provides a primary 

otoplasty technique that supports the 

repair with plication and scoring which 

gives the opportunity for the new shape to 

remain consistent in the postoperative 

period ,a natural-looking antihelical fold, 

no sharp edges was formed and  Long-

lasting permanent results were aimed, We 

believe that the modified mustarde 

technique was simple, safe and easy 
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applicable method for protruding ear 

correction with excellent results. 
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لتصحيح الأذن البارزة موستاردي لتقنية  ةدراسة تقنيه معدل

 )الأذن الخفاشية( في الأطفال
عبدالرحمن صلاح بلتاجي البلتاجي*، السيد حسن محمد عبد الله*، إبراهيم احمد 

 إسماعيل جمعان*، عبد الرحمن صفوت يوسف القاضي**

 الأزهر وجراحة الاطفال*، كلية الطب، جامعة قسمي الجراحة العامة**

تتبووووووووا الأذن الخارييوووووووة اسبيوووووووة نصوووووووو   الن وووووووبة ل ووووووو  ا  وووووووان    يووووووو   خلفيةةةةةةةة البحةةةةةةة  

تعطووووون الأذن الخارييوووووة يبوووووال طبيعوووووي ل ويوووووه  ووووواداد  بوووووا تحب وووووه مووووو    ووووون    م ووووووس ا   

ان تشوووووووسا  الأذن الخارييووووووة ت بووووووو   عووووووح الب ةووووووون   وووووون اسوووووووتخدا  ت وووووو  حة  ا وووووووة 

  تشوووووووسا  الأذن الخارييووووووة تب وووووو  ل شووووووع  ا فاا ووووووا لوووووو ا فوووووو ن  ب يووووووا  ا وووووو     ت بيوووووو

اسبيوووووة ل  ووووون ال ن وووووي     شووووو    ووووويوان الأذن يووووواا سوووووا  مووووو  الويوووووه   نووووود   يووووو  ا  تبوووووا  

  فقوووود   ووووب  ل وووو  لتشووووو  الخ قووووي  ا ووووة  نوووود  وووو ار ال وووو  التوووو اي  الشخصووووي فووووي  الووووة ا

ا وا ووووووا موووووو  ا ةووووووط ال النف ووووووي   يوووووود    الوووووو    ان   ووووووبة  وووووود   التشوووووووسا  الخ قيووووووة 

  م  التعداد ال  ا ن فن العال  %5ذن تص  النفي  يوان الأ

لتصوووووووحيح الأذن  يوووووووه معدلوووووووه لتقنيوووووووة العوووووووال  موسوووووووتارديدراسوووووووة تقن الهةةةةةةةدب مةةةةةةةن البحةةةةةةة  

 البارزة )الأذن الخفاشية( في الأطفال 

تبووووور الدراسوووووة فووووون سووووو ا البحووووو    ووووون ا اوووووون اذن فوووووي سوووووتة  المرضةةةةةق وطةةةةةر  البحةةةةة  

ة لويووووووود ار عووووووة  شوووووو  طفوووووو   عووووووا ي موووووو   ا ذن البووووووارزة   ووووووي ال ووووووا بي   شوووووو  م  جووووووا

مووووون   ا ووووود  شووووو ة  لووووود   ب وووووة  مووووو  ا ذن البوووووارزة   وووووي يا ووووو   ا ووووود  طفووووو ن  عوووووا ون

 نووووووا   عووووووا ون موووووو  تشوووووووسا   وووووو  ز الأذن الخارييووووووة الوراايووووووة فووووووي م تشووووووفيا  يامعووووووة 

 مناسوووووووبون  الأزسووووووو   القووووووواس ة )م تشوووووووفن سووووووويد يووووووو ل  م تشوووووووفن الح وووووووي  ال وووووووامعي(

إلوووووون  9102ايوووووو اا ي ا ووووووة تعوووووود    ت بيوووووو  لوووووووذن الخفاشوووووويه فوووووون الفتوووووو ة موووووو   و يووووووو 

   اشوووووووتب ر طووووووو ع البحووووووو  نبووووووو  العب يوووووووة   وووووووي ا ووووووو  التوووووووار   الب ةووووووون 9191ا توووووووو   

ل حالوووووة   الفحوووووي اا  يني وووووي الشوووووام  نيووووواا   وووووبة البووووو  ز لووووووذن ا حوووووا  الووووود  التصوووووو   

 ا  وووووووو   لوووووووووذن الخارييووووووووة طبقووووووووا الفوتوووووووووم افي  توووووووو  ايوووووووو اا  ب يووووووووا  الت بيوووووووو  

التصوووووووو     تووووووو  الفحوووووووي اا  يني وووووووي البت ووووووو ر  ل تشووووووووسا  البويوووووووودة  ووووووونف  الط  قوووووووة 

 الفوتوم افي م   عد العب ية   تن فت   تت ا   م  ش   الي ستة اش   متتالية 
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لقوووووود اسووووووف   النتووووووااض  وووووو   وووووود   يووووووود اي مجووووووا فا  م ووووووتد بة  عوووووود  نتةةةةةةاحث البحةةةةةة  

 بي يوووووة ل بيوووووي الب ةووووون ميووووو  ان مووووو  ح  ا ووووود  ووووود  لوووووه ت بوووووي ايووووو اا ال  ا وووووا  الت

دمووووووي   ووووويا فوووووي ا ذن الي ووووو    تووووو  شوووووفاا   ووووود ن اي تووووود   ي ا وووووي  ا ووووو  اسوووووتب   

اذ ووووه اليبنووووي  ووووارز  الووووي  وووود   وووويا  بووووا اسووووف   النتووووااض  وووو  تح وووو  شوووو    وووويوان الأذن 

 عوووووود شوووووو   الوووووون سووووووتة اشوووووو    وووووو  ط  وووووو  الفحووووووي اا  يني ووووووي البت وووووو ر لصوووووويوان الأذن 

ة   شوووووووعور الب ةووووووون  ذ   ووووووو   ال وووووووعادة  ت بيووووووو   ووووووويوان الأذن  عووووووود ال  ا وووووووة  ا جوووووووا

  استخدا  البقا ي  ال بالية البتعارف   ي ا 

تعتبوووووو  ي ا ووووووة تعوووووود    ت بيوووووو   ووووويوان الأذن  التقنيووووووة البعدلووووووة لتقنيووووووة العووووووال   الاسةةةةةت تا  

دي موسوووووتاردي تقنيوووووه   ووووويطه  سووووو  ة التطبيووووو      نوووووتض  ن وووووا مجوووووا فا  م وووووتد بة  توووووو 

الوووووي شووووو   يبوووووالي  تا ووووو  العووووو ا النف وووووي  ووووو  ا طفوووووال  ت وووووب  ل ووووو   لووووو      ال وووووعادة 

  البال ة

طوووووووون ال جوووووووو  ف  –الأذن الخفاشووووووووية  –معدلووووووووة لتقنيووووووووة موسووووووووتارد    الكلمةةةةةةةةات الدالةةةةةةةةة 

  تحصينه


