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Abstract

Background The constricted ear is an auricular deformity

produced by a deficiency in the circumference of the

helical rim. The classification and corrective methods for

constricted ears continue to be controversial. In order to

identify them, the authors have reviewed and analyzed

cases operated in a Chinese specialty clinic.

Methods Correction of constricted ears from January of

2017 to June of 2021 was retrospect through medical

records. Data of patients’ variables (including sex, age,

laterality, type of constricted ear, presence of other ear

anomalies), surgical techniques, esthetic outcomes, and

postoperative complications have been collected.

Results The deformed ears were classified into four graded

types by three criteria including deficiency of auricle car-

tilage, vertical height in dorsal view, and surgical outcome.

A total of 68 constricted ears of 57 patients (type I, n = 6;

type IIA, n = 41; type IIB, n = 19, and type III, n = 2) were

enrolled in the study. Of the 66 constricted ears undergoing

surgical correction, most of them were performed with

helical expansion through auricular/costal cartilage graft,

Mustardé-type mattress sutures, and tumbling cartilage

flap. External molding using Vaseline gauze rolls was

implemented on every case to assist reshaping the scapha.

A triangular superficial temporal fascial flap was elevated

to prevent the reoccurrence of lidding in some cases.

Corrective techniques and esthetic outcomes for deformed

cases of each graded type were described. Based on a four-

point Likert scale, the average esthetic outcome score was

3.7.

Conclusions The classification was practical and the con-

stricted ears were effectively corrected by simple surgical

procedures without removal of deformed auricular carti-

lage. All corrections were performed in one stage.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

Constricted ears, also known as ‘‘lop’’ or ‘‘cup’’ ears, are

the result of a deficiency in the circumference of the helical

rim relative to the scapha, and the severe deformity is

beyond helix, even presenting tubular shape in extreme

cases. Cosman identified four characteristics of the con-

stricted ear: lidding (a downward fold of the upper helix,

produced by a deficiency of the scapha, superior crus, and

fossa triangularis), protrusion (an anterior projection of the

upper pole of the ear caused by a deeper concha fossa

resulting from the flattened helix and antihelix), decreased

vertical height, and low ear position (seen only in severe

cases) [1]. Tanzer classified the deformities into four
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groups (groups I, IIA, IIB, and III) and suggested certain

corrective methods for each group [2]. However, due to the

heterogeneity of the appearance of deformed external ears,

the classification of constricted ears and the methods of

surgical intervention are still confusing and controversial

[3–5].

In this article, we present a practical classification in

consideration of not only the conditions of deformed ears

but also the outcomes which could be achieved through

simple procedures (such as addition of a piece of cartilage)

not a new framework reconstruction. Otherwise, the highly

heterogeneity of constricted ears was described by this

retrospective study at the largest and the most authoritative

auricular reconstruction center in China. Our review

described surgical techniques with more covert incision

than some methods above. Furthermore, the correction

outcome of severe constricted ears achieved by simple

surgical procedures was also presented in this study.

Among those severe cases, some also defined as concha-

type or small-concha-type microtia [6] have been previ-

ously suggested to be corrected by removing the deformed

cartilage and reconstructing a new framework [7–9].

Patients and Methods

Data were obtained from the Department of Auricular

Reconstruction at the Plastic Surgery Hospital of Peking

Union Medical College (Beijing, People’s Republic of

China). Surgical correction of constricted ears from Jan-

uary of 2017 to June of 2021 was retrospect through

medical records. Patients with extreme cupping deformity

who underwent auricular reconstruction were excluded

from this study (Fig. 1). Patient variables (including sex,

age, laterality, type of constricted ear, presence of other ear

anomalies), surgical techniques, esthetic outcomes, and

postoperative complications were reviewed. The study was

authorized by our institution’s ethics committee and fol-

lowed the World Medical Association Declaration of

Helsinki. All study participants provided written informed

consent.

The postoperative esthetic assessment of the reshaped

auricle was graded by senior surgeon, which was based on

a four-point Likert scale (i.e., 1= poor, 2 = fair, 3 = good,

and 4 = excellent), considering factors of symmetry, size,

shape, and the reconstruction of subtle structures (such as

scapha and fossa triangularis).

Classification of Constricted Ear

Patients showing features of lidded helix, compression of

scapha and fossa triangularis, and/or cup-like protrusion

were enrolled in the study. This study classified constricted

ears into four groups: type I, type IIA, type IIB, and type III

(Fig. 2). We considered three aspects for grading con-

stricted ears: deficiency of auricle cartilage, vertical height

in dorsal view, and surgical outcome (Table 1). Deficiency

of the cartilage creates a downward fold of the upper helix

with the absence of subtle structures, such as the scapha,

superior crus, and fossa triangularis. The vertical height is

compromised by deficiencies in the upper auricle cartilage

and (or) the flattened helix and antihelix causing an anterior

projection of the upper pole of the ear. Cartilage defects in

the latter condition cannot be severe; therefore, the auric-

ular deficiency could be corrected in totality through sim-

ple procedures, as type IIA constricted ears. Medium

deficiency of cartilage (type IIB) could be corrected par-

tially, and the size difference of bilateral ears (affected side

and healthy side) after correction is less than one third,

which is not easily noticed by a casual glance. Extreme

cupping deformity (type III) featured by remarkable

shortage of the helix and adjacent structures (including

scapha and antihelix and even concha) could not be cor-

rected by simple addition of pieces of cartilage, and

auricular reconstruction with a new framework is required.

Postoperative outcome is a guiding factor in the classifi-

cation of constricted ears, and is also of great significance

in the selection of surgical methods.

Operative Procedure and Technique

Surgery was performed under general anesthesia for all

patients. All procedures described in the study were per-

formed by the senior surgeons. In our series, a variety of

Fig. 1 An extreme case of constricted ear requiring auricular

reconstruction has been excluded in this study.
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Fig. 2 Three groups and two subgroups of constricted ears. Right, deference of vertical height between deformed auricle and healthy ear in

dorsal view.

Table 1. Grading criteria of constricted ears

Type I Type IIA Type IIB Type III

Deficiency of

auricle

cartilage

Minimal, not obvious \1/3 1/3*1/2 [1/2

Vertical height

in dorsal view

Almost as high as the

healthy ear

Less than the healthy side,

but not less than half

Less than the healthy side, but

not less than half

[1/2

Surgical

outcome*

Like a healthy ear,

including subtle

structures

Shortage of size can be

corrected totally

Shortage of size partially

corrected, the difference\
1/3

Unable to achieve correction,

auricular reconstruction required

*Surgical outcome refers to the correction result achieved through simple procedures (such as addition of a piece of cartilage) rather than a new

framework reconstruction.
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operative techniques—Mustardé-type mattress sutures

(MS), tumbling cartilage flap (CF), concha cartilage

grafting, costal cartilage grafting, spilt folded helical car-

tilage, elevation of triangular superficial temporal fascial

(TF) flap, and Vaseline gauze molding—were performed

according to each classified type of deformity encountered.

Antihelical Tubing Using MS

The antihelix and superior crus were recreated through one

to four MS according to the severity of protrusion. One MS

(tubing only the superior crus) was effective for non-pro-

truding ears with moderate superior helical lidding to

correction. With the temporary manual molding simula-

tion, a peak line of the ideal antihelix was marked using

methylene blue on the medial side of the auricle. A syringe

needle with methylene blue was used to pierce the skin and

the full layer of cartilage at the designed peak points,

marking the antihelical tubing position (Fig. 3, above left).

Then, MS were performed using 3–0 nylon to reversely

fold the protruding or flatten cartilage to reconstruct the

antihelix (Fig. 3, above right; Fig. 4, above).

Tumbling CF Procedure

Postauricular skin was excised along the designed line. A

cartilage truncation incision was designed in the posterior

auricular cartilage 5–8 mm from the rim of helix. The

entire layer of the cartilage was cut through. The anterior

skin was undermined to the external border of the antihelix.

A fan-shaped CF was formed (Fig. 3, below), and the

surface of the CF was superficially scored. When the CF

was turned over and sutured to the cartilage below, the

superior crus and the antihelix were formed by the tum-

bling rim of the CF (Fig. 4, below). The compound

Fig. 3 Surgical Procedures of Mustardé-type mattress sutures (above)

and Tumbling CF (below). (Below, left) the elevation of the CF

(black arrow). (Below, right) the CF was tumbled and sutured to the

cartilage beneath.

Fig. 4 Reconstruction of antihelix through Mustardé sutures (above)

or tumbling CF Procedure (below), auricular cartilage with blue color.

(Above, right) Axial view of suture placement through the cartilage.

(Above, left) Placement of three permanent, horizontal mattress

sutures. Below, the horizontal section of the constricted ear. (Below,

left) preoperative view. (Below, middle) skin between the points

labeled A and B was excised. The CF (black arrow) was formed.

(Below, right) The CF was folded, and the new antihelix (black

arrow) was rebuilt. Then, the skin was sutured, and point A and point

B merged into the same point, resulting in the compound structure of

helix and scapha backward (red arrow).
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structure of the helix and scapha was pushed backward to

reach the CF.

Helical Expansion Using Folded Cartilage, Concha

Cartilage, or Costal Cartilage

When the folded helical cartilage was remanent, a free-

floating folded helical cartilage flap was transplanted to

expanse the helical rim. Its independent use appeared only

in the condition of mild cartilage defects. Ordinarily, the

folded helical cartilage only played a supplementary role

due to its limitation. When it was obvious that constricted

ears (type IIA and type IIB) were caused by a shortage of

the helix and adjacent structure, free-floating concha car-

tilage flap or costal cartilage strip was more frequently

performed to achieve the goal of helical expansion (Fig. 5).

A concha cartilage flap (above the cranioauricular sulcus

of the deformed ear) of exact size (usually range

0.5–0.8cm91.5–2cm) was obtained, while taking care to

avoid piercing the concha cavity. When more than one

piece of concha cartilage flap was required under a certain

condition, it could be obtained from the concha of the

healthy ear. One or two concha cartilage flaps (inlay graft)

were attached to the deficient point on the helical rim to

provide additional support and expansion in the upper third

of the ear. Simple interrupted suture using 5–0 absorbable

suture was performed for fixation, then the skin covered.

In addition, costal cartilage with nice strength was also

an ideal support for surgeons and patients to choose. On the

lowermost costal margin, a skin incision of approximately

2.5 cm was made, and a costal cartilage strip (8th or 9th)

with the perichondrium was harvested. An ideal costal

cartilage strip typically measured five to six centimeters in

length, showing a spontaneously curved shape. Then, the

split rib cartilage was attached to the helical rim. Recon-

struction of helix corrected the upper lidding and increased

the height of the constricted ear.

Fig. 5 Operative procedure

showing the helical expansion

technique using a free-floating

concha flap (above, type IIA) or

costal cartilage strip (below,

type IIB). The dotted line

indicates the size of normal

auricle. The primary auricle

cartilage in a light blue color;

and the cartilage graft in a dark

blue color. Above second from

left, the harvest of a concha

cartilage flap; below second

from left, the harvest of a costal

cartilage strip. Above second

from right, a concha cartilage

flap grafting; below second

from right, a costal cartilage

strip grafting.

Fig. 6 Left, superficial temporal fascial flap; right, external molding

using Vaseline gauze rolls.
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Elevation of Triangular Superficial Temporal

Fascial Flap

Subcutaneous dissociation was performed using a No. 15

surgical round blade on the upper back of the auricle to

obtain a triangular superficial temporal fascia flap with a

side length of approximately 1–1.5 cm (Fig. 6). The tri-

angular apex of the superficial temporal fascial flap was

elevated to the cartilage of the upper auricle to correct its

protrusion and prevent recurrence in the long run. There-

fore, this procedure was performed in constricted ears with

obvious protrusion of the upper pole of the ear.

External Molding Using Vaseline Gauze

Vaseline gauze was applied and modeled into rolls (mea-

suring 5–10 cm in length) with a certain hardness to

maintain the ear the desired shape. Roll of 5 cm was used

for the deformity with reconstruction of only antihelical

superior crus (Fig. 6). This procedure can be applied to all

types of constricted ears.

Result

Of the 57 patients (68 constricted ears) enrolled in the

study, 33 (57 percent) were male and 46 (79 percent) had

unilateral deformity (right, n = 29; left, n = 17). The

severity of constricted ears was classified according to the

classification showed above (Table. 1) (type I, n = 6; type

IIA, n = 41; type IIB, n = 19, and type III, n = 2). Among

11 cases with bilateral constricted ears, 3 patients showed

different types between two ears. Only 2 type III

Table 2. Characteristics for 68 Constricted Ears in 57 Patients from

2017 to 2021.

Variable No. (%)

Total no. of patients 57

Total no. of ears 68

Sex

Male 33 (57.9)

Female 24 (42.1)

Laterality

Right 29 (50.9)

Left 17 (29.8)

Bilateral 11 (19.3)

Age at surgery, yr

Range 1-36

Mean ± SD 7 ± 6.9

Type

Constricted ear I 6 (8.8)

Constricted ear IIA 41 (60.3)

Constricted ear IIB 19 (27.9)

Constricted ear III 2 (2.9)

Correction

Otoplasty 66 (97.1)

Auricle reconstruction 2 (2.9)

History of previous ear operation*

Yes 3 (3.4)

No 65 (96.6)

Ipsilateral accompanying anomalies

Yes 11 (16.2)

No 57 (83.8)

*Ipsilateral accompanying anomalies included preauricular fistula,

accessory auricle, lobule aplasia and tragus abnormalities.

Fig. 7 A case of type IIA constricted ear corrected through combination of MS and concha cartilage grafting (two free flaps, one from the

contralateral normal ear).
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constricted ears (corrected by auricular reconstruction

without presence in this article) were combined by con-

tralateral type IIB deformities. Four patients with unilateral

constricted ears present contralateral other auricular

abnormalities, including prominent ear (n = 2), polyotia

(n = 1), and lobule-type microtia (n = 1). Three ears with

histories of previous operations at other clinics underwent

secondary operation: all of them were type IIA. 11 con-

stricted ears (16 percent of all enrolled 68 constricted ears)

present other ipsilateral accompanying anomalies, includ-

ing preauricular fistula (n = 6), accessory auricle (n =

3),lobule aplasia (n = 3), and tragus abnormalities (n = 2),

as each constricted ear could have more than one associ-

ated anomaly (Table 2).

Fig. 8 A case of type IIA constricted ear corrected through combination of tumbling CF and concha cartilage grafting.

Fig. 9 A case of type IIA constricted ear corrected through combination of tumbling CF and costal cartilage (the 8th rib) grafting.
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Fig. 10 A case of type IIB constricted ear corrected through a split folded concha cartilage grafting.

Table 3. The postoperative

esthetic outcomes of constricted

ears corrected through

otoplasty.

No. of Ears Outcomes (%) Average value* Unfavorable

Excellent Good Fair Poor

Type I 2 0 0 0 4 4

Type IIA 32 4 3 0 3.7 2

Type IIB 6 7 3 1 3.1 2

Total 40 11 6 1 3.7 8

*Assessment of the outcomes was performed at an immediately postoperative view and (or) a follow-up

period. The average value was calculated by a four-point Likert scale (i.e., 1= poor, 2 = fair, 3 = good, and 4

= excellent).

Table 4. Corrective Methods

of 6 Type I Constricted ears of 5

Patients.

Aim Corrective Methods No. of Ears

Helical expansion Concha cartilage flap 3

Reconstruction of AH/UC* Mustardé sutures 5

Tumbling cartilage Flap 0

Other Elevation of superficial temporal fascial flap 2

*AH, antihelix; UC, the upper crus of antihelix.

One case of type I was corrected by releasing the folded helical cartilage only.

Table 5. Corrective Methods

of 41 Type IIA Constricted ears

of 36 Patients.

Aim Corrective Methods No. of Ears

Helical expansion Concha cartilage flap 15

Split folded cartilage flap 5

Costal cartilage flap 7

Reconstruction of AH/UC* Mustardé sutures 21

Tumbling cartilage Flap 16

Other Elevation of superficial temporal fascial flap 11

*Two cases were corrected by two split concha cartilage flaps. The seven costal cartilage flaps were

harvested form 8th ribs (n = 5) and 9th ribs (n = 2).
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Surgical Techniques Used in Each Graded Type,

and Their Esthetic Outcomes

Of the 66 constricted ears undergoing correction, most of

them were performed with helical expansion through

auricular/costal cartilage graft, Mustardé-type mattress

sutures, and tumbling cartilage flap, as showed from Fig. 7

to Fig. 10. External molding using Vaseline gauze rolls was

implemented on every case to assist reshaping the scapha.

A triangular superficial temporal fascial flap was elevated

to prevent the reoccurrence of lidding in some cases. The

average esthetic outcome score was 3.7, as shown in

Table 3. Surgical procedures performed in each type

deformed ears are shown in Table 4 through Table 6.

Complications

Of all 66 constricted ears, 5 cases (type IIA, n = 4; type IIB,

n = 1) present auricular complications, including local

congestion and (or) swelling, lidding relapse, and antitra-

gus pinching deformity (Fig. 11). Correcting techniques

performed in those cases and treatment effects are shown in

Table 7.

Fig. 11 Complications of auricle after operation. Local congestion, necrosis, antitragus pinching deformity, and lidding relapse, from left to

right.

Table 7. Complications of auricle after operation among 58 follow-up constricted ears.

Complications No. Type Correcting techniques Results

Local congestion/swelling 1 IIA MS, concha cartilage grafting, elevation of TF flap Recovery

2 IIA Tumbling CF, concha cartilage grafting Necrosis (debridement)

Lidding relapse 3 IIB Tumbling CF Unprocessed

4 IIA Tumbling CF, folded helical cartilage grafting Unprocessed

Antitragus pinching deformity 5 IIA Tumbling CF Unprocessed

*Unprocessed, means that as of June 2021, there is no follow-up surgical intervention due to the intention of the patients or family members, but

the possibility of a second operation in the future is not ruled out.

Table 6. Corrective Methods

of 19 Type IIB Constricted Ears

of 17 Patients.

Aim Corrective Methods No. of Ears

Helical expansion Concha cartilage flap 3

Split folded cartilage flap 7

Costal cartilage flap 2

Reconstruction of AH/UC* Mustardé sutures 3

Tumbling cartilage Flap 6

Other Elevation of superficial temporal fascial flap 1

*The two costal cartilage flaps were harvested from the 8th rib of the same patients for correcting her

bilateral deformities.
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Case. 1 The preoperative (left, above) and postoperative view (10 days, left below; 4 months, right) of a 6-year-old boy with left type IIA

constricted ear.

Case. 2 The preoperative (above) and postoperative view (5 weeks, below) of a 5-year-old girl with right type IIA constricted ear.
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Case. 3 The preoperative (above) and postoperative view (2 months, below) of a 5-year-old boy with bilateral type IIA constricted ears.

Case. 4 The preoperative (above) and postoperative view (1 week, below) of a 5-year-old boy with left type IIA constricted ear.
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Disccusion

Constricted ears are characterized by four components:

lidding, protrusion, decreased ear size, and low ear posi-

tion. The appearance of constricted ears is highly hetero-

geneous, that’s why the deformities have been graded by

many clinical experts from different perspectives and

consideration according to their practical experience

[1–3, 6]. It was hard to identify some type IIA deformities

from type IIB deformities, as their difference was defined

as the requirement of skin supplementation. Therefore, it is

of practical significance to regard the corrective outcome of

surgical procedures as a consideration in the classification

of constricted ears. Additionally, according to the classifi-

cation of this study, some type I cases (Fig. 2 type I, first

and second from right) were not suitable to Musgrave

correction [10] for group IIA (involvement of helix and

scapha) according to Tanzer’s classification, as those two

Case. 5 The preoperative (left) and postoperative view (17 days,

right) of a 2-year-old boy with right type IIB constricted ear.

Case. 6 The preoperative (above, left and middle) and postoperative view (3 weeks, below) of a 25-year-old woman with right type IIA

constricted ear which has been previously corrected in other clinic without a satisfactory effect.
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deformed auricles featured by the lidding (obviously in

right side view) but not cartilage deficiency.

This study was deliberately concerned about the cor-

rection of disfigured cartilage framework during surgical

procedures, such as helical expansion, reconstruction of

antihelix, elevation of TF flap, and Vaseline gauze mold-

ing. In addition to congenital conditions of the deformed

ear, the following factors also play an important role in the

selection of surgical procedures, including: (1) condition of

the contralateral ear; (2) condition of the costal cartilage;

(3) the ability and experience of surgeons; (4) the opinion

of the patients or families. Since the symmetry of bilateral

ears is an important index to evaluate the esthetic effect

after surgery, it is essential to consider the size and height

of the opposite ear. Coastal cartilage is not recommended

for patients who are too young (less than 5 years old), as

well as elderly patients due to calcification of rib cartilage.

Otherwise, for type IIB constricted ears, costal cartilage

grafts for helical expansion could achieve better outcome

than auricle cartilage, but some parents still choose concha

cartilage in consideration of low risk, small trauma, short

hospital stay and so on, which differed from reports of

other clinics. For esthetic effect, the difference of bilateral

auricle size after correction in the case of unilateral type

IIB constricted ear was identified to be less than 1/3, which

is not easily noticed by a casual glance. Although simple

addition of pieces of cartilage could not reach the size of

the normal auricle, it met daily needs, such as wearing

glasses and masks.

Costal cartilage grafting was not recommended for type

IIB constricted ear (Fig 2IIB, first from right, also called

concha-type microtia) in 1–3 years old patients. In addition

to the factor of costal cartilage, the normal development of

the auricle was also taken into account. For these con-

stricted ears, the goal of surgical correction is not only to

increase their size, but also to correct the angulated helical

cartilage and reconstruct helix so that the auricle can grow

following a related normal shape.

Generally speaking, since children’s ear cartilage is

relatively soft and easy to fold, Mustarde suture is mostly

applied to young patients in our practice. In tumbling CF

procedure, the entire deformed cartilage layer is dissected

in a designed position to eliminate its reverse tension and

scratches on the anterior CF are made to increase the

compliance of the cartilage for easy folding. Tumbling CF

can achieve a firmer effect when creating antihelix.

Therefore, the tumbling CF technique is recommended for

adult patients to reduce the risk of recurrent ear deformity

as their developed ear cartilage is harder and less compli-

ant. But one case presented pinching deformity at the

position of antitragus in a follow-up period. Otherwise, a

triangular superficial temporal fascia flap was elevated to

the cartilage of the upper auricle to prevent protrusion and

lidding recurrence. For better secrecy, the incision was

usually made behind the ear or on the outer rim of the

helix. There was usually no obvious incision on the inner

side of the auricle.

In addition, blood circulation disorder in the flap is an

event we need to avoid. In our experience, the flap length to

width ratio less than 1:2 can avoid dry necrosis caused by

insufficient arterial blood supply. At the same time, the

excessively narrow pedicle of the flap should be avoided to

prevent congestion. When the necrosis occurs, if the

exposed area of cartilage does not exceed the size of

‘‘soybean,’’ it can usually be gradually recovered by

debridement and dressing change and no more operative

procedure is required.

Limitation of this study was the relatively short follow-

up period. Several practical and social factors resulted this

phenomenon. As the most authoritative plastic surgery

hospital in China, most of patients presented our clinic for

treatment from various provinces and cities, so follow-up

throughout China is difficult. Postoperative data of this

study were mostly collected at the time of suture removal

or their return visit, in a face-to-face manner. Besides,

esthetic assessment requires multi-angle vision and

requires the photographer to have a certain professional

consciousness, so the result of remote assessment using

photos taken by patients is not accurate. Furthermore, the

COVID-19, which has continued since the beginning of

2020, also increased the difficulty of follow-up.

Conclusion

A total of 68 constricted ear cases, distinct from cases

corrected by auricular reconstruction, have been analyzed.

The deformed ears were classified into three graded types

and two sub-types determined by deficiency of auricle

cartilage, vertical height and surgical outcome. Each type

of constricted ear was effectively corrected by operative

techniques. All corrections were performed in one stage,

without removal of deformed auricular cartilage.
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