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Abstract We aimed to compare the long-term results of

complications of consolidative technique otoplasty (CTO)

and incisionless otoplasty (IO). The study consists of 156

patients who were operated between 2006 and 2015.

According to surgical techniques, these patients were

divided into two groups as IO group and CTO group. The

distance between the head and the ear was assessed by

measuring the four points preoperatively and postopera-

tively (SUP: most superior helical point, SCA: superior

conchal attachment, ICA: inferior conchal attachment, and

lobule). Early and late postoperative complications, oper-

ative time were recorded. 128 ears in IO group, 163 ears in

CTO group were prominent. When postoperative SUP,

SCA, ICA, lobule values for right and left ears in both

groups were statistically evaluated, it was found that CTO

technique has led to significantly greater improvement

compared to the IO technique (p\ 0.001). The success

rate in IO technique and CTO technique was 72 and 96 %,

respectively. Early complications were similar in both

groups. The late period complication determined much

more frequently was seen in the IO group. Concerning

operative time, it was identified as significantly lower in

the IO group (p\ 0.001). The early-term outcomes of both

techniques were similar; however, the complication rates

due to suture material and needed for revision in IO tech-

nique were higher whereas CTO technique was more per-

manent with lower complication risks.

Keywords Prominent ear � Otoplasty � Incisionless
otoplasty technique � Combination of surgical technique

Introduction

The prominent ear is the most common congenital

anomaly of the outer ear [1, 2]. The deformity may be

in the form of conchal hypertrophy, less development of

the antihelix, clarity of lobule or all their combinations

[3, 4].

Psychosocial problems such as psychological distress,

emotional trauma, behavioral disorders are seen more fre-

quently in the patients with prominent ears [5–8]. Parallel

to esthetic concerns, developed positive attitudes,

decreased social isolation and improvements in psychoso-

cial problems such a self-confidence were observed in

prominent ear deformity corrected patients without sex

differences [9].

In the repair of prominent ears, multiple methods

including non-surgical and surgical have been identified.

The surgical techniques can be classified as combined

invasive techniques and minimally invasive techniques

[10–18].

There is not a large study series which compares the

long-term results of patients operated by incisionless

otoplasty and consolidative technique otoplasty in the

literature. In the present study, we aimed to compare the

late-term results of patients operated by the incisionless

otoplasty (IO) and consolidative technique otoplasty

(CTO).
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Materials and methods

Consent was obtained from the local ethics committee for

this study. Preoperative consent form received from all

patients. The study compromises 156 patients (69 male, 89

female) who were operated between 2006 and 2015 and at

the ages of 5–49. Before and after operations, photos of the

patients in the standard position took and measurements

were recorded made at four (SUP: most superior helical

point, SCA: superior conchal attachment, ICA: inferior

conchal attachment, and lobule) points (Fig. 1) [19]. Age

of the patient, duration of following and how that defor-

mity (bilateral–unilateral) occurred were assessed. In

addition, operative time, complications, whether reopera-

tion is required or not, doing the way of the operation, and

its permanence were evaluated. In the assessing of the

operation success, preoperative and postoperative pho-

tographs were evaluated according to the criteria of

McDowell [20].

Patients having other congenital ear anomaly and

anomalies requiring operations outside the pinna and

requiring psychiatric treatment were excluded from the

study. A local anesthetic in combination with 1 % lido-

caine and 1/100.000 epinephrine was applied to the regions

of the antihelix and conchal bowl by a 30-gauge insulin

syringe in the form of infiltration anesthesia. 3/0–4/0 round

transparent color polypropylene is preferred for anti-helix

shaping and coca-mastoid saturation. In addition, the sharp

edge of 21-gauge phlebotomy needle was used as scalpel in

the region; neo-antihelix will be created in patients with

rigid and resistant structure of cartilage, via this way car-

tilage resistance is prevented. Concha resection was

performed in patients with conchal bowl depth more than

1.5 cm in both techniques.

Statistical analysis

All statistical analyses were performed using GraphPad

Prism V.5.0 (Graphpad Software Inc., CA, USA). The

distribution between the groups was assessed by Kol-

mogorov–Smirnov test. The values within the group were

not regular, so the results were evaluated by Wilcoxon

signed ranks test among the non-parametric tests (for

paired samples). The preoperative and postoperative SUP,

SCA, ICA, Lobule distance values parameters were

assessed by non-parametric Wilcoxon test (for paired

samples). Mann–Whitney U test was used to compare the

postoperative SUP, SCA, ICA and Lobule outcomes of

both techniques regarding age, follow-up time and opera-

tion time. p values less than 0.05 were considered statis-

tically significant at the 95 % confidence interval.

Surgical technique

Incisionless otoplasty (IO) (anterior and posterior

approach)

After staining both ears of the patient with povidone

iodine, ears were covered with sterile drapes. If concha

resection is made, it is started from the front face of the ear.

3 mm medial to the lateral border of the concha about 2 cm

vertical incision is made (Fig. 2a, b). Following the inci-

sion, conchal cartilage is harvested by releasing out half-

moon-shaped as cartilage will be incised right up anteriorly

and posteriorly on subperichondrial plane (Fig. 2c). As per

the Fritsch’s [21] description, after conchal resection, the

neo-helix is formed using 2 or 3 round-needle polypropy-

lene sutures (Fig. 2d–h). While forming a neo-anti helix,

precise care should be taken to avoid the exposure of the

sutures.

In the posterior approach, while forming anti-helix one

may approach to the correction site via two or three 0.5-

cm-long short incisions. The neo-helix could be achieved

using 3/0 or 4/0 round-needle propylene sutures. After

putting the mattress sutures, the skin is elevated by a hook

and the sutures are buried under the skin. The skin incision

is closed by 5/0 propylene. No bandage or dressing is used

after completion of the operation. The sutures could be

removed at seventh postoperative day.

Consolidative technique otoplasty (CTO)

The ears of the patient are stained by povidone iodine and

covered by sterile clothes. The proposed new antihelix is
Fig. 1 The view of measurement points of SUP, SCA, ICA and

lobule
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located in the center of a 1, 5–2-cm-wide skin island over

the post-auricular region, and the skin island is de-epithe-

lised (Fig. 3a). While resecting the conchal cartilage, the

upper border of the concha is determined using a 30-gauge

insulin needle to prevent the distortion of conchal and anti-

helical junctional contour and permanent deformities

(Fig. 3b, c). Then the edges of the conchal cartilage are

sutured together using 4/0 clear polypropylene suture. For

forming antihelix 4/0 or 3/0 round-needle clear

polypropylene 2 or 3 Mustarde sutures are put according to

the laxity of the cartilage. The helix-forming sutures are

covered by the means of the lateral leaf of de-epithelized

skin island (Fig. 3e, f). The medial part of the de-epithe-

lized skin island is used to cover the conchal fixation

sutures to prevent the late-term suture exposition. Then a

4/0 vicryl suture is put passing from the medial part of the

dermal flap to the mastoid area to provide the posterior

rotation of the ear as like to the Furnas’ technique [3]

(Fig. 3g). The procedure is completed after placement of a

penrose drain against postoperative hematoma formation

following the closure of subcutaneous tissue and skin

(Fig. 3h). Bacitracin- and neomycin-containing ointment

dressing is applied. The sutures are removed at the post-

operative 10th day. The patient is recommended to use a

headband for postoperative 2 weeks.

Results

One hundred and fifty-six patients were included in the

study, 69 of them operated with IO technique, and 87 of

them operated with CTO. The patient characteristics and

Fig. 2 The view of incisionless otoplasty technique is seen. a Preop-

erative view. b The administration of local anesthetic to the concha.

c A 2-cm-long incision lateral to the lateral border of the concha and

the conchal cartilage resection. d–g After conchal resection. Locating

the antihelix forming sutures. h Suturation of conchal incision

Fig. 3 The views of consolidative technique otoplasty. a The post-

auricular skin island de-epithelization. b The conchal resection border

determined by 30 gauge needle insulin injector. c Conchal resection

from the medial border of the de-epithelized area. d 2 or 3 of antihelix

forming Mustarde sutures in the shape of 8 are seen. e, f A 0.5-cm-

wide elevation of the medial and lateral leaves of the de-epithelized

area. The coverage of Mustarde sutures by the lateral leaf of the de-

epithelized flap. g The coverage of conchal resection sutures by a

medial leaf of the de-epithelized flap. The suturation of the medial

leaf of the flap to the ear muscles and mastoid fascia. h Suturation of

skin and subcutaneous tissue is seen
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detailed information about operations are summarized in

Table 1. Mean follow-up time was statistically longer in

the IO group (Table 1). Concerning the operation time,

operation time was found to be significantly lower in the IO

group (Table 1, p\ 0.001). According to McDowell cri-

teria, the success rate in IO technique and CTO technique

was 72 and 96 %, respectively [20].

Early- and late-term complication rates of both groups

(IO and CTO) are summarized in Table 2. When we

compare the techniques regarding complications, in the IO

technique, drainage needs to be done in two patients

because of bleeding and hematoma. Localized suture

infection occurred in two patients. These patients respon-

ded to first-generation cephalosporin and the further treat-

ments were not needed. None of the patients experienced

severe infectious complications such as surgical infection

or perichondritis. In one of patients who underwent surgery

with the CTO technique, bleeding, and hematoma, in one

patient, infection and superficial, and in one patient,

dehiscence on skin because of use of a very tight headband

developed. Superficial dehiscence healed with dressings,

and additional surgery intervention was not required. Skin

necrosis was not encountered in any patient operated with

both techniques (Table 2).

Late complications occurred in patients: the opening of

antihelix former suture in 17 patients, manifestation of the

sutures subcutaneously in 21 patients, the formation of

inclusion cysts in 21 patients in IO group, and deformity

recurred in 20 patients because the suture are opened. In

addition, patients have an asymmetrical look due to the

differences more than 3 mm between two ears, and 16 of

these patients underwent the same surgical procedure

again. The patients had not hypertrophic scars and keloids

in the IO group. However, in the CTO group, the opening

of the sutures in two patients, manifestation of the sutures

subcutaneously in three patients, hypertrophic scars in

three patients occurred, and deformity repeated due to the

opening sutures in three patients, two patients were deter-

mined to be operated again by repeating Mustarde sutures

and increasing resection behind the ears because of

asymmetrical appearance due to the difference of more

than 3 mm between two ears. No inclusion cyst was

determined in CTO group. In both groups, the narrowing

was not observed in outer ear way (Table 2).

When the preoperative and postoperative measurements

at SUP, SCA, ICA, lobule of both ears in IO and CTO

group are compared, postoperative values were determined

to be significantly decreased (p\ 0.001, Tables 3, 4).

When postoperative SUP, SCA, ICA, lobule values for

right and left ears in both groups were statistically evalu-

ated, it was found that CTO technique has led to signifi-

cantly greater improvement compared to the IO technique

(p\ 0.001, Table 5).

Illustrative case reports

Case 1 A 25-year-old male patient was operated with IO

technique under local anesthesia. The measurements of the

distance between the head and ear revealed a distance of

SUP 23 mm, SCA 25 mm, ICA 23 mm and lobule 19 mm

(Fig. 4) and a mild anti-helical hypoplasia was determined.

Postoperative measurement of head and ear revealed SUP

18 mm, SCA 20 mm, ICA 19 mm, lobule 18 mm distance.

The patient was unsatisfied with postoperative results

Table 1 Patients data
Demographic data of patients IO n = 69/median,

IQR

CTO n = 87/median,

IQR

p value*

Age 22 (16–27) 21 (14–28) 0.3885 NS**

17 years and younger 23 39

Above 17 years 46 48

Gender (male–female) 42 M–27 F 27 M–60 FM

Follow-up period (months) 39 (33.5–47) 22 (16–28) \0.001

The number of affected ear (n 163) R:64/L:64 R:79/L:84

Postoperative sensation of ear 69 87

Anesthesia (general anesthesia/

local)

6/63 11/76

Operation time 56 (50–64.50) 68 (57–74) \0.001

Anterior scoring 13 4

Concha resection 10 19

McDowell success rates (%) 72 96.6

CTO consolidative technique otoplasty, IO incisionless otoplasty, IQR interquartile range (25–75 %), NS

not significant, R Right, L Left

* Mann–Whitney test
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because of opened sutures postoperative 1 month later. The

patient stated an early postoperative period of suture

infection. The sutures of the first operation were opened

and exposed posteriorly and anteriorly (Fig. 4g, h, k, l).

The patients were operated on the same surgical technique

again.

Case 2 A 35-year-old female patient was operated by IO

technique under local anesthesia. She appealed because of

opened sutures. She suffered from prominent ears, and she

could not tie her hair up. The measurement of the distance

between the head and ear revealed a distance of SUP

25 mm, SCA 26 mm, ICA 23 mm, lobule 20 mm (Fig. 5).

The sutures of the first operation were opened and exposed

posteriorly and anteriorly (Fig. 5a, d). A minimal conchal

hypertrophy associated with mild anti-helical hypoplasia

was determined. She was operated by CTO without

Table 2 Early- and late-term

complication rates of

incisionless otoplasty (IO) and

consolidative technique

otoplasty (CTO) (values in %)

IO n 69/100 % CTO n 87/100 %

Early-term complication

Bleeding and hematoma 2/2.89 % 1/1.14 %

Infection 2/2.89 % 1/1.14 %

Dehiscence 0 1/1.14 %

Skin necrosis 0 0

Late-term complication

Breaking of the stitches 17/24.63 % 2/2.29 %

Exposure of suture 21/30.43 % 3/3.44 %

Hypertrophic scarring 0 3/3.44 %

Inclusion cyst 21/30.43 % 0

Residual deformity 20/28.98 % 3/3.44 %

Asymmetry 20/28.98 % 2/2.29 %

Patients required reoperation 16/23.18 % 2/2.29 %

External auditory canal narrowing 0 0

Table 3 The comparison of the changes in terms of preoperative and postoperative measurement values of ear to head distance in patient with

incisionless otoplasty (IO)

Preoperative right ear

median, IQR

Postoperative right ear

median, IQR

p value* Preoperative left ear

median, IQR

Postoperative right ear

median, IQR

p value*

SUP (mm) 24 (23–26) 13 (13–14) \0.001 24 (24–25) 14 (12–15) \0.001

SCA (mm) 26 (26–26) 17 (16–18) \0.001 27 (26–28) 18 (16–18) \0.001

ICA (mm) 25 (23–25) 16 (16–18) \0.001 24 (24–25) 17 (16–18.5) \0.001

Lobule (mm) 21 (21–23) 20 (19–21) \0.001 22 (20–24) 20 (19–20) \0.001

IQR interquartile range (25–75 %), SUP most superior helical point, SCA superior conchal attachment, ICA inferior conchal attachment, NS not

significant

* Wilcoxon signed ranks test

Table 4 The comparison of the changes in terms of preoperative and postoperative measurement values of ear to head distance in patient with

consolidative technique otoplasty (CTO)

Preoperative right ear

median, IQR

Postoperative right ear

median, IQR

p value* Preoperative left ear

median, IQR

Postoperative right ear

median, IQR

p value*

SUP (mm) 25 (24–26) 12 (12–13) \0.001 25 (24–25) 13 (13–14) \0.001

SCA (mm) 27 (26–28) 15 (15–16) \0.001 27 (27–28) 16 (15–17) \0.001

ICA (mm) 26 (25–26) 17 (16–18) \0.001 26 (25–27) 16 (15–16) \0.001

Lobule (mm) 23 (19–25) 19 (18–19) \0.001 24 (20–24) 19 (18–19) \0.001

IQR interquartile range (25–75 %), SUP most superior helical point, SCA superior conchal attachment, ICA inferior conchal attachment, NS not

significant

* Wilcoxon signed ranks test
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conchal resection. Postoperative measurement of head and

ear revealed a distance of SUP 19 mm, SCA 20 mm, ICA

18 mm, and lobule 18 mm. The patient was satisfied with

postoperative results.

Case 3 A 24-year-old female patient suffered from, more

markedly the left ear, bilateral prominent ear deformity.

The physical examination revealed bilaterally conchal

hypertrophy and anti-helical hypoplasia and less prominent

lobules (Fig. 6). The patient expressed her desire to tie her

hair up because she was an athlete. The preoperative

measurement between the head and ear revealed a distance

of SUP 35 mm, SCA 36 mm, ICA 23 mm, lobule 22 mm.

She was operated by CTO with conchal

resection. Postoperative measurements between head to ear

revealed a distance of SUP 25 mm, SCA 26 mm, ICA

22 mm, lobule 19 mm. The patient demonstrated signifi-

cant improvement in her anti-helical fold definition post-

operatively (Fig. 6e–h). The patient was very satisfied with

her outcome.

Discussion

Even if prominent ear deformity is neglected in early

childhood, at the ages of socialization onset, it begins to be

perceived as a problem by the child rather than the parents.

There is no consensus regarding the ideal time for

Table 5 The comparison of the

changes in terms of

postoperative measurement

values of ear to head distance in

patient with consolidative

technique otoplasty (CTO) and

incisionless otoplasty (IO)

IO median, IQR (mm) CTO median, IQR (mm) p value*

SUP right ear 13 (13–14) 12 (12–13) \0.001

SUP left ear 14 (12–15) 13 (13–14) 0.5264** NS

SCA right ear 17 (16–18) 15 (15–16) \0.001

SCA left ear 18 (16–18) 16 (15–17) \0.001

ICA right ear 16 (16–18) 17 (16–18) 0.5843** NS

ICA left ear 17 (16–18.5) 16 (15–16) \0.001

Lobule right ear 20 (19–21) 19 (18–19) \0.001

Lobule left ear 20 (19–20) 19 (18–19) \0.001

IQR interquartile range (25–75 %), SUP most superior helical point, SCA superior conchal attachment, ICA

inferior conchal attachment

* Mann–Whitney U test

** NS not significant

Fig. 4 A 25-year-old male patient operated with incisionless oto-

plasty technique. His preoperative examination revealed bilateral

protruded ear deformity. The patient was unsatisfied with postoper-

ative results because of opened sutures postoperative 1 month later.

The patient stated an early postoperative period of suture infection.

The patients were operated on the same surgical technique again.

a Preoperative left profile view. b Preoperative left oblique view.

c Preoperative anterior view. d Preoperative posterior view. e Preop-

erative right oblique view. f Preoperative right profile view. g–l The
sutures of the first operation, were opened and exposed posteriorly

and anteriorly. i Postoperative anterior view. j Postoperative posterior
view
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correction of prominent ear deformity; surgeons were

indicated that operation time would be appropriate for

3–6 years before the starting of school [22, 23].

Surgical and non-surgical methods have been identified

in the repair of prominent ears [14, 18]. The interest of

surgeons to minimally invasive techniques has recently

increased due to less postoperative complications rate.

Fritsch reported postoperative suture opening in one of 13

patients in 6-month follow-up in the technique published to

form anti-helical fold [24]. Later, Peled has modified the

same technique by doing a skin incision on antihelix

anterior caudal helix with ‘‘Knifeless otoplasty’’ technique

and by making closed scoring [25] The authors reported to

not encounter with recurrence in any patient in

6–30 months follow-up. Graham et al. [26] published

endoscopic minimally invasive otoplasty technique. In this

Fig. 5 A 35-year-old female patient operated by non-incision

otoplasty technique. She appealed because of opened sutures. Her

preoperative examination revealed bilateral protruded ear deformity.

The sutures of the first operation were opened and exposed bilaterally.

A minimal conchal hypertrophy associated with a mild anti-helical

hypoplasia was determined. She was operated by consolidative

otoplasty technique without conchal resection. a, d The sutures of the

first operation were opened and exposed bilaterally. b Preoperative

anterior view. c Preoperative posterior view. e Postoperative right

profile view. f Postoperative anterior view. g Postoperative posterior

view. h Postoperative left profile view

Fig. 6 A 24-year-old female patient suffered from, more markedly

the left ear, bilateral prominent ear deformity. The physical exam-

ination revealed bilaterally conchal hypertrophy and anti-helical

hypoplasia and less prominent lobules. She was operated by

consolidative otoplasty techniques with conchal resection. The patient

demonstrated significant improvement in her anti-helical fold defini-

tion postoperatively. a Preoperative left profile view. b Preoperative

anterior view. c Preoperative dorsal view. d Preoperative right profile

view. e Postoperative left profile view. f Postoperative anterior view.

g Postoperative posterior view. h Postoperative right profile view

Eur Arch Otorhinolaryngol

123

Author's personal copy



technique, they endoscopically entered into the ear on the

scalp border and antihelix was scored on the posterior site

of ears. Then surgery was completed by Scapha-mastoid

suturing through an incision behind the ear. The authors

reported that hypertrophic scar formation was inhibited,

and they received esthetically beautiful results with this

technique. However, long-term results of the technique are

not yet known. Raunig [27] formed antihelix with unique

rasp assistance in his technique, anti-helical and conchal

cartilage weakened. Benedict et al. [28] published the

minimally invasive techniques by scoring antihelix by a

special instrument and using non-absorbable sutures pass-

ing through the cartilage. However, long-term results of the

author are unknown.

Prominent ear surgery was performed with incisionless

embedded mattress suture in the most of minimally inva-

sive techniques. Thus, usage of the appropriate suture

material is important to the success of these operations.

Maslauskas et al. reported a study which compared suture

materials used in incisionless otoplasty in 133 patients. In

this study, they used Monocryl, PDS and Mersilen as suture

material to form antihelix. Esthetically unsatisfactory

results in Monocryl were reported to be 9 %, 11 % in PDS,

2 % in Mersilen [29]. In our study, 3/0–4/0 round-needle

polypropylene sutures were used in all patients of both

techniques. In an average 39-month follow-up, suture

opening rate was 24.63 % in IO group, manifestation rate

of the sutures subcutaneously was 30.43 %. However, the

rate of suture opening was 2.29 %, the rate of manifesta-

tion of the sutures subcutaneously was determined as

3.44 % in CTO group (Table 2). Despite using the same

suture material, the difference occurs depending on not

only the tensile force of suture in the shaping of antihelix

but also low knot security in monofilament sutures such as

polypropylene. In CTO technique, a dermal cohesiveness

occurs in the site where antihelix is formed with the lateral

leaf of dermal flap in addition to suture and an attachment

to the muscles on posterior site of the ear is provided with

the medial leaf of dermal flap. The permanence of the

sutures that forms the shape of cartilage increases because

of the cohesiveness of dermal flaps. In addition, since the

sutures are covered with dermal flaps in CTO technique the

risk of suture exposition will be eliminated. Therefore, we

think it would be appropriate to use 4/0 polypropylene in

pediatric patients and adult with flexible cartilage and 3/0

polypropylene for the patient with the hard cartilage.

Prominent ear deformity is usually found with multiple

pathologies in the same time. Therefore, some propose that

the treatment should be determined according to the

patient’s deformities, and multiple methods should be

applied. There are many publications in the literature in

which combination of surgical techniques were applied

[30]. Basat et al. [31] combined the lateral-based flap

technique with Mustarde and Furnas techniques in 17

patients, and they have obtained promising results. Horlock

et al. [32] and Sinha et al. [33] combined medial-based

post-auricular flap and Mustarde and Furnas techniques in

the surgical treatment of the prominent ear deformity. They

recorded that suture exposition did not occur, and risk of

recurrence of prominent ears was 8 %.

Otoplasty complications were divided into two groups

including early and late term [15, 34–36]. In open surgical

techniques compared to minimal surgery, the risk of

hematoma, abscess formation, and perichondritis is larger

depending on large surgical incision and dissection of the

subcutaneous [21, 24]. However, in our study, while

hematoma occurred in two patients, where concha excision

was made in IO group, the hematoma was only in one

patient and wound infection observed in one patient in

CTO group. These complications were treated with simple

surgical and medical interventions. Perichondritis was

observed in none of the patients in both groups. Late period

complications in IO group are 24.63 % suture opening,

30.43 % manifestation rate of the sutures subcutaneously,

30.43 % inclusion cyst formation, 28.98 % deformity

repeat due to opened sutures. However, in CTO group

2.29 % suture opening, 3.44 % manifestation rate of the

sutures subcutaneously, 3.44 % development of hyper-

trophic scars, 3.44 % deformity repeat due to opened

sutures occurred. Early complications were similar in both

groups but especially late period complication related to

suture opening was significantly more in IO group. While

hypertrophic scarring was not observed in IO group, the

presence rate in CTO group was 3:44 %.

In the literature, different measurement techniques are

available to evaluate the results of otoplasty [23]. We used

the criteria used by Messner et al. [37] as evaluation cri-

teria in the present study. We compared preoperative and

postoperative SUP SCA, ICA, lobule measurements for

both ears. After the operation, the measurements between

the ear and mastoid were within esthetically accept-

able limits (15–20 mm). A maximum correction was on

upper 1/3 pole of the ear; least correction took place in the

lobules because of the absence of cartilage and fibro fat

structure. The obtained results provide statistically signif-

icant correction in prominent ear deformities in both

groups and the correction was significantly greater in CTO

group than the IO group (Table 5, p\ 0.001).

The weaknesses of the study are that the operation was

performed by more than one surgeon, and many patients

had been operated by a young surgeon in the learning

process.
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Conclusion

While determining the surgical techniques, the age of the

patient, the ear cartilage elasticity and the pathology of the

ear should be considered. IO technique is appropriate in

patients who have cartilages with more elasticity and his-

tory without previous surgery; however, CTO technique is

more suitable for the ones with hard cartilages and history

of previous surgery. The early-term outcomes of both

techniques were similar; however, IO technique is disad-

vantageous since suture detachment that leads to recur-

rence of the deformity may develop and CTO technique

offers longer permanence with lower need for revision but

it is a more invasive technique compared to IO technique.
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