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Background: Cryptotia correction by V-Y advancement of a temporal triangular flap
was introduced in 2005. However, despite the several advantages of V-Y advancement,
visible scars at the donor site are problematic. As a result, a Z-plasty technique
was considered for skin deficiency in mild cases. Therefore, we introduce a new
surgical scheme for cryptotia correction based on considerations of techniques and
complications that arose in our clinic.

Methods: Between 2000 and 2013, 26 patients (35 cases) of cryptotia were treated.
Seventeen patients had unilateral cryptotia and nine had bilateral cryptotia. Two
corrective methods were used, Z-plasty or V-Y advancement, based on the severity. In
mild cases, Z-plasty was used for correction and in severe cases, V-Y flap advancement
was used for more skin supplement.

Results: Follow-up periods ranged from 6 months to 1.5 years. The results obtained
were relatively favorable. Nine cases of mild deformity were corrected by Z-plasty, and
the other 26 cases with mild or severe deformities were corrected by V-Y advancement.
In Z-plasty cases, there was one hypertrophic scar and in V-Y advancement cases,
seven resulted in visible scarring and three in skin sloughing.

Conclusion: The main advantage of Z-plasty is a lower likelihood of visible scarring at
the donor site. In mild cases, Z-plasty may be a good alternative, but in severe cases,
V-Y advancement is probably the best option for more skin supplement.
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INTRODUCTION

Cryptotia is a relatively common congenital auricular deformity
in Asians [1]. Its main abnormalities were the burying of the upper
pole of the ear cartilage beneath the skin of the scalp and oblitera-
tion of the auriculocephalic sulcus. In addition, cryptotia is often
accompanied by deformity of the antihelix, especially its superior

crus. The Hirose’s classification is widely used to classify cryptotia.
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This classification is based on the type of cartilage constriction
caused by abnormally developed intrinsic muscle. Type I is the
transverse muscle type or superior crus type and type IT is the
oblique muscle type or inferior crus type [2].

Treatment goals can be summarized as follows; 1) restoration
of the auriculocephalic sulcus, 2) replacing of the deficient skin
flap to cover embedded cartilage, 3) establishing collapsed carti-
lage, and 4) releasing abnormal intrinsic auricular muscles, all
while minimizing donor site morbidity [34].

Various operative techniques have been described, such as V-Y
plasty, Z-plasty, local skin flaps, and various combinations of flaps
and skin grafts, and relatively favorable results have been routinely
achieved [5]. However, several problems remain, such as alopecia,

visible scars, undercorrected auriculotemporal sulcus, and in-

Copyright © 2014 The Korean Cleft Palate-Craniofacial Association

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/

www.e-acfs.org 7
pISSN 2287-1152

licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. ~ elSSN 2287-5603



Vol. 15, No. 1, 2014

Archives of Craniofacial Surgery

complete correction of auricular cartilage. That is to say, each
method has its advantages and disadvantages with respect to skin
flap deficiencies. We have adopted two methods, Z-plasty or V-Y
advancement, based on considerations of cryptotia severity. In
mild cases, Z-plasty was used for correction, and in severe cases, a
V-Y flap advancement was used. The aim of this study is to com-
pare the merits and demerits of these two surgical techniques for
the correction of cryptotia and can be helpful to choose proper

method for each case.

METHODS

Between 2000 and 2013, 26 patients with cryptotia were treated in
our clinic. Patient ages ranged from 3 to 23 years, and there were
22 males and 4 females. Seventeen patients had unilateral crypto-
tia and 9 had bilateral cryptotia. In the 17 patients with unilateral
cryptotia, 3 had left side cryptotia and 14 had right side cryptotia.
Hirose et al. 2] classified cryptotia into two types depending on
the intrinsic muscle anomaly and antihelical deformity. Type I
cryptotia is classified as a transverse muscle type located on the
superior crus of the antihelix. This group has a broadened trans-
verse intrinsic muscle which bends the antihelix. Type Il cryptotia
is described as an oblique muscle type. In this group, the oblique
muscle abnormality is inserted in the inferior crus, bending the
inferior crus anteriorly. A sharply curved antihelix by severe com-
pression of the body of the antihelix and the superior crus (typeI)
presented in 23 cases, severe contracture of superior crus present-
ed a third crus (type I) in 6 cases, and adhesion of the helix carti-
lage to the scaphoid cavity with severe contracted inferior crus of
the antihelix (type II) presented in 6 cases. Among 29 cases in
type I, 18 cases were mild deformities and 11 cases were severe de-
formities. Among 6 cases in type II, 2 cases were mild deformities

and 4 cases were severe deformities.

Operative techniques

Z-plasty (modified Onizuka’s method)
The correction of cryptotia using Z-plasty was designed on the

periauricular area with extension to the hair-bearing scalp or not,

using a modification of Onizuka’s method [5-7]. Traction is ap-
plied to the upper part of the auricle away from the scalp, and two
flaps (a small anterior based flap and a large posterior based flap)
are designed along the auricular sulcus. The lateral limb of the an-
terior based flap is drawn along the buried portion of the superior
helix. The lateral limb of posterior based flap is drawn along the
hairline extending the point 2 to 3 cm superoanterior from the
helical root to below the midlevel of the auricle. If needed, a back
cut is performed on inferior edge of the lateral arm of the posterior
based flap. The central limb begins at the apex of the buried por-
tion forming the superior helix and runs across the point super-
oanterior direction from helical root. The width of two flaps is
about 2 to 2.5 cm avoiding interruption in the flap circulation.
The two flaps are elevated in the level below the subcutaneous fat

layer (Fig. 1).

VY advancement of a temporal triangular flap

Cryptotia correction by V-Y advancement of a temporal triangu-
lar flap was introduced in 2005 [8,9]. The anterior margin of the
triangular flap ends in the skin of the anterior part of the buried
portion of the superior helix. The posterior margin of the flap is
continued to the mastoid area 2 to 3 cm posterior to the posterior
auricular sulcus and ends at the midlevel of the auricle. The lower
part of the flap is modified into a curved shape of width 5 to 6 cm
to provide sufficient skin flap on the upper portion of the auricle.
The triangular flap is elevated from the temporal scalp above the
superficial temporal fascia level, for the Z-plasty flap. The amount
of skin replacement is greater in V-Y flap advancement than Z-
plasty. So, we performed V-Y flap advancement to replace suffi-

cient volume of skin in severe case cryptotia (Fig. 2).

Manipulation in upper part of the auricle

After flap elevation, further dissection is performed immediately
above the perichondrium on the upper part of the auricle, espe-
cially its posterior surface. Deformity is due to abnormal muscle
insertion, for example, of the superior auricular muscle or the in-
trinsic transverse muscle. Therefore, abnormal insertion of the su-
perior auricular muscle should be released from the upper part of

the helix. After the posterior surface of the upper auricle is ex-
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Fig. 1. Operative technique of Z-plasty. (A) Preoperative design. (B) Dissection of muscle at the posterior surface of antihelical cartilage and
fibrous tissue to release contracture of the antihelix. Fixation of Medpor to the posterior aspect of the corrected and sharply curved antihelical

fold. (C) Immediate postoperative view.

Fig. 2. Operative technique of V-Y flap advancement. (A) Preoperative design. (B) Dissection of abnormal muscle and fibrous tissue of the antihe-
lix. Fixation of Medpor to the posterior aspect of the corrected and sharply curved antihelical fold. (C) Immediate postoperative view.

posed completely, the muscle at the posterior surface of the anti-
helical cartilage and fibrous tissue are dissected to release the con-
tracture of the antihelix. In cases with a sharply curved antihelical
crus, correction is done by multiple scoring on the posterior as-
pectand strut of a Medpor sheet or autogenous cartilage. Consid-
ering the deformity and contraction of auricular cartilage, con-
chal cartilage 0.7x0.7 cm size in mild cases, a thin 0.85-mm
Medpor sheet (Medpor Surgical Implant, Porex Surgical Inc.,
College Park, GA, USA) 0.5x1.5 cm size in severe cases is inserted

and fixed with 5-0 nylon sutures to the posterior aspect of the cor-
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rected sharply curved antihelical crus for preventing relapse. If the
cartilage of upper helix is severely contracted, Musgrave’s tech-
nique is indicated for correction [10]. Contracted helical cartilage
is fanned out upward and backward using radiating incisions and
6-0 white nylon mattress sutures. Gaps in the periphery of the he-
lix as cartilage strips fan out are bridged using conchal cartilage

graft harvested from the opposite auricle.

Flap fixation and closure
For Z-plasty, the two flaps are replaced on each other. The large
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posterior based flap is lowered to the caudal side and advanced in
the anterior direction to cover the superior helix. The small ante-
rior based flap is transposed to the cephalic side. For V-Y advance-
ment, the triangular flap prepared in the upper auricular region is
advanced inferiorly to prepare the upper auricular half.

To provide ample skin after flap replacement, the auricular sul-
cus is created using two key 5-0 white nylon sutures. The key su-
tures are done on the subcutaneous tissue of the flap and the car-
tilage of the auriculocephalic sulcus. Flap and donor site closure
are performed with 4-0 Vicryl and 5-0 nylon. Occasionally, the
dog-ear portion that develops at the helical root area should
trimmed. In case of insufficient convolution, bolster fixations

were used on upper part of helix for 2 or 3 days after the operation.

RESULTS

In total, 35 cases (26 patients) of cryptotia were treated. Follow-up

periods ranged from 6 months to 1.5 years, with relatively favor-
able results (Figs. 3, 4). Nine cases with mild deformities were cor-

rected by Z-plasty, and the other 26 with mild or severe deformi-

ties were corrected by V-Y advancement (Table 1). Considering

Fig. 3. A 6-year-old girl with cryptotia of the left auricle corrected by
V-Y flap advancement. (A) Preoperative view. (B) Six-month postop-
erative view.

Fig. 4. A 3-year-old boy with bilateral cryptotia corrected by Z-plasty. (A-C) Preoperative view. (D-F) Six-month postoperative view.
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the deformity and contraction of auricular cartilage, conchal
cartilage was used in mild cases, Medpor sheet was used in severe
cases to the posterior aspect of the corrected sharply curved anti-
helical crus for preventing relapse as a splinting. No exposure of
Medpor occurred. Complications after correction by Z-plasty or
V-Y advancement were evaluated on early to delayed time (Table
2). In Z-plasty cases, one hypertrophic scar was observed, and
this was significantly resolved by two local triamcinolone injec-
tions. In V-Y advancement cases, the major complication was
visible scaring, that is, as partial alopecia, caused by flap tension,
and occurred at the apex of the advanced flap in seven cases.
However, in almost cases, the visibility of scar due to alopecia be-
came extinct by subsequent hair growth and the temporal hair-
line was lowered by inferior advancement of the triangular flap.
Skin sloughing occurred in three cases and this was resolved by
ointment dressing. However, healed area often tended to lose the
hair, so that number of alopecia used to include cases of skin
sloughing. There was one hypertrophic scar managed by triam-
cinolone injection, although simple suture scar existed in all cas-
es. There were no other postoperative complications such as ne-

crosis or wound infection.

Table 1. Postoperative complications

ettt Z-plasty V-Y advancement
P (total 9 cases) (total 26 cases)

Hypertrophic scar 1(11.1) 13.9
Alopecia (Visible scar) 0 7(26.9)
Sloughing 0 3(11.5
Necrosis 0 0
Infection 0 0

Total 1(11.1) 11 42.3

Values are presented as number (%).

Table 2. Management based on type and severity

Type Severity V-Y advancement  Z-plasty = Number
I Mild 9 9 18
Severe 11 0 i
II Mild 2 0 2
Severe 4 0 4
Total cases 26 9 35
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DISCUSSION

Many techniques have been introduced to correct cryptotia, since
Kubo [8] first reported a surgical method. The main principles of
surgical treatment are supplementation of skin deficiency and the
correction of cartilage deformity. Constructing an auriculo-
cephalic sulcus at the same time should be performed to obtain
the required upper auricular area shape. A skin deficiency is often
present in the upper auricular region, particularly of the posterior
auricular surface. In addition, cartilage deformity related to ab-
normal muscle attachment is common and should be released for
adequate correction [11].

The skin deficiency can be treated by releasing the upper pole
and coverage using a transposition flap [12,13], preauricular flap
[14], rotation flaps [2], Z-plasty [5-7], a subcutaneous pedicled flap
[15], or a skin graft [16]. Of the various techniques available, the
correction by V-Y advancement or Z-plasty was used.

In a previous report, we described cryptotia correction using
V-Y advancement of a temporal triangular flap based on a modifi-
cation of Kubo’s method [8,9]. A large, long triangular flap pre-
pared in the upper auricular region was advanced inferiorly to
prepare the superior and posterior surfaces of the upper auricular
half. The characteristics of V-Y advancement can be summarized
as follows: 1) simple, easy design and a short operation time; 2)
provision of enough skin to the upper and posterior portions of
the auricle; 3) provision of sufficient depth of auriculocephalic
sulcus; 4) correction of cartilage deformities with unrestricted ac-
cess; 5) no need for additional skin grafting; 6) applicable for other
ear deformities including constricted ear; 7) visible scarring at the
donor site; and 8) lowered hairline created by advancement of the
temporal triangular flap.

Flap adaptability with respect to the amount of skin deficiency
is also an advantage of V-Y advancement, which means the tech-
nique can be applied to almost all cases by regulating the height of
the triangular flap. In severe cases as deficiency amount, it is cor-
rected by higher position of peak point of triangular flap, the height
from superior helix may be 7 to 8 cm. In mild cases, lower position
can be permitted according to the amount of skin deficiency and

the height may be 5 to 6 cm. However, even when a small triangu-
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lar flap is used, the main disadvantage of V-Y advancement is a vis-
ible scar, which is inevitable, especially in men with short hair. As
mentioned above, the disadvantages of V-Y advancement are the
development of a visible scar at the donor site (alopecia) and a low-
ered hairline created by advancement of the temporal triangular
flap. The lowered hairline can be corrected using a depilation laser,
but visible scarring cannot be corrected easily.

Thus, the correction of cryptotia using Z-plasty could be used,
especially in mild cases. Z-plasty is designed on the periauricular
area possibly extending to hair bearing scalp. The advantages of
Z-plasty are similar to those of V-Y advancement, and are as fol-
lows: simple and easy technique, provision of enough skin to pro-
vide sufficient depth of auriculocephalic sulcus in cases of mild
skin deficiency, correction of cartilage deformities with unre-
stricted access, and no need for additional skin grafting. However,
the main advantage of Z-plasty is the low risk of visible scarring at
the donor site, because this is located in the posterior and superior
auricular area, and can be easily hidden and is less prominent. The
scar line is almost invisible due to the corrected superior helix in
the superior auricular area and the posterior scar line is at or
slightly within the hairline. The flap area is adjusted according to
needed amount of skin replacement, and that is posterior margin
of the posterior based flap can be at hair line or about lem inner
area of hair line in proportion to the length of flap or existence of
back cut line. In case of posterior margin inner area of hair line, of
course, the hair line displacement can occurred. However, the
displaced area is just small and can be easily corrected depilation
laser on several times.

As mentioned above, the flap size was modified according to
the amount of skin needed for replacement. For the Z-plasty tech-
nique, the width and length of the posterior flap can be adjusted
based on considerations of extent of flap advancement, skin relax-
ivity and the severity of skin deficiency. The posterior based flap
was usually modified on a case-by-case basis. When a large vol-
ume of skin flap is required, the lateral arm of the posterior based
flap was incised from below the midlevel of the auricle to, but not
exceeding, 1 cm within the hairline. In mild cases, the incision
was placed at the hairline. If needed, a back-cut is performed on

inferior edge of the lateral arm of posterior based flap. For V-Y ad-
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vancement, the height of the triangular flap was controlled. The
usual position of the peak point of a triangular flap is 7 to 8 cm
from the superior helix, but in mild cases, it is 5 to 6 cm from the
superior helix, which reduces scarring. Thus, both Z-plasty and
V-Y advancement offer flexibility with respect to the amount of
skin deficiency and severity, which means flap adaptability.

The manipulation of cartilage and fibrous tissue is another im-
portant point that requires consideration. Cryptotia presents vari-
ous chracteristics; deficiencies of soft tissue in the helix, deformity
of auricular cartilage, contraction of the anterior and posterior
lengths of cartilage, marked inward turning and adhesion of car-
tilage in the antihelix, and adhesion of helix cartilage to the sca-
phoid cavity. In order to achieve an adequate correction of crypto-
tia, it is necessary to dissect muscle at the superior and posterior
surfaces of the antihelix cartilage and fibrous tissues when severe
contracture of the antihelix is present [2,14,17,18]. Furthermore,
individual cartilage deformities should be corrected on a case-by-
case based on the severity of the deformity [9,19]. In our cases, the
cartilage manipulation was also done by incision along the poste-
rior aspect of the upper helix, flattening of antihelix using mattress
sutures, scoring of the scapha, and by using Musgrave’s technique.
Either concha cartilage or Medpor sheet graft was used to prevent
recurrence of cartilaginous deformities, as recommended by Oni-
zuka etal. [6] and Kim et al. [20], respectively. It was applied to the
posterior aspect of the crus of the antihelix to produce a splinting
effect and maintaining effect [21]. We used a cartilage graft in 9
cases and Medpor sheet in 26 cases on the posterior aspect of the
crus of the antihelix as a splint. It is believed that a Medpor sheet
provides a firmer splinting effect than a cartilage graft, and thus,
better prevents relapse. Some consider that Medpor sheet intro-
duces risks of foreign body reaction, inflammation, and infection,
but we did not experience any of these problems. Furthermore, its
uses had several advantages, such as a short operative time, sim-
plicity, and no donor site morbidity. Lee et al. [22] also recom-
mended that Medpor sheet could be used for otoplasty because of
its availability, shape maintaining properties, and lack of a need
for a donor. Thus, Medpor sheet is considered to have many ad-
vantages as a graft material for the correction of cryptotia.

In summary, we used two methods, Z-plasty and V-Y advance-
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ment, to correct cryptotia, and decided which to use based on the
severity of skin deficiency. The main advantage of Z-plasty is the
low risk of visible scarring at the donor site. In mild cases, the cor-
rection of cryptotia using Z-plasty offers a good alternative solu-
tion, but in severe cases, V-Y advancement remains the preferred
treatment option for more sufticient volume than Z-plasty.

The main advantage of Z-plasty is lower likelihood of visible
scarring at the donor site. In mild cases, Z-plasty may be good al-
ternative, but in severe cases, V-Y advancement which supplies

sufficient volume is probably the best option.
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