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ABSTRACT

The columella is unique as a nasal subunit. The nasal
columella has traditionally been a difficult subunit to repair
because of its unique contours, tenuous vascularity, and limited
availability of adjacent skin. Columellar defects can signifi-
cantly impair aesthetic appearance. Columellar damage can
be caused by congenital loss, ischemic injuries, trauma, tumor
resection, and vascular malformations. Columella reconstruc-
tion can be very challenging for plastic surgeons.

Defects of the nasal columella can be repaired using
various methods including composite free grafts from the ear
(1,2), nasolabial flaps (3), nasofacial sulcus flaps (4), forehead
flaps (5), extended Abbe flaps (6), and free flaps (7).

Auricular chondrocutaneous composite grafts have been
reported in the literature. The main advantage of these grafts
are avoidance of facial scars and provision of tip support.
However, risk of composite graft loss was reported as a main
complication.

Herein, we report two cases of columellar defect recon-
structions in children using a custom-made columella from
a conchal composite graft with the tongue-in-groove principle.
The main advantages of this technique are that it is a one-
stage method; the custom-made columella depends on the
dimensions of the defect, so it can be tailored according to
the dimension of the columellar defect; the use of the tongue-
in-groove principle increases the contact surface between the
graft and recipient, therefore, increase the possibility of
survival of the reconstructed columella; with minimal donor
site morbidity.
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INTRODUCTION

The columella is a unique nasal subunit, and
defects in the columella can significantly impair
aesthetic appearance. The columella determines
the projection of the nasal tip, defines the nasolabial
angle, and influences the relationship between the
nasal base and alar rims. The columella is divided
into three segments of equal length: The anterior
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lobular portion, the intermediate narrowest portion,
and the basal portion [8]. Columellar damage can
develop because of a wide variety of causes, in-
cluding congenital loss, ischemic injuries, trauma,
tumor resection, and vascular malformations.

Columella reconstruction can be very challeng-
ing for plastic surgeons. Defects of the nasal colu-
mella can be repaired using various methods, in-
cluding composite free grafts from the ear [1,2],
nasolabial flaps [3], nasofacial sulcus flaps [4],
forehead flaps [5], extended Abbe flaps [6], and
free flaps [7]. A composite graft from the ear for
nasal reconstruction was first described by Konig
in 1902 [9]. A composite graft goes through four
phases of color changes after successful reconstruc-
tion surgery: Phase I, the cut graft will appear dead
white immediately after surgery; Phase II, 6h after
surgery, the graft will turn pale pink; Phase III,
within 12 to 24h postoperatively, the color of the
graft will turn deep cyanosis; and Phase IV, 3 to
6 days postoperatively, the graft will acquire a
healthy color [9]. The composite graft goes through
three phases of vascularization. In the imbibition
phase, the graft absorbs nutrients from the under-
lying recipient bed during the initial 2-3 days after
surgery. In the inosculation phase, which occurs
within 4-6 days after surgery, blood vessels in the
graft grow to meet the blood vessels in the recipient
bed. In the neovascularization phase, new blood
vessels form, bridging the graft to the recipient
bed at days 6-7 after surgery [10].

In this report, we describe two cases of colu-
mellar defect reconstructions in children using a
custom-made columella from a conchal composite
graft and the tongue-in-groove principle. Previous
reports recommend a maximum diameter of 10mm
for chondrocutaneous grafts [11]. However, good
results have been reported with grafts up to 10 x



18mm [12]. Ideally, the center of the graft should
be no more than 5mm from the blood supply [13].
The main advantage of a custom-made columella
from a conchal composite graft is that the surgery
can be performed in a single stage with an en bloc
graft formed of two or three layers of tissue [9].
Complications that can arise after extraction of the
graft include asymmetry, contracture, ear deformity,
and hypertrophic scarring [12].
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CASE REPORTS

The first case was a 13-year-old girl with almost
total columellar damage secondary to pressure
necrosis from the prolonged application of a Ryle’s
tube at a young age. The patient underwent two
previous failed columellar reconstructions by other
plastic surgeons 1 year apart using helical root
chondrocutaneous composite grafts from both ears
at the ages of 9 and 10 years (Fig. 1).

Fig. (1): (A) A 13 year old girl with columellar damage, (B,C) The defects in the root of the helix in both ears after taking the
composite grafts.

Fig. (2): The steps of removal of the composite graft from
the posterior surface of the ear.

Fig. (3): The custom-made columellar graft was sutured after
insertion of the superior and inferior de-epithelized
tissues in the prepared pocket.

For this patient, a custom-made columella
harvested from the posterior aspect of the ear was
performed. The dimensions of the columellar
defect were measured, including the length, width,
and depth of the defect. The desired design for
the removal of the composite graft was marked.
Under general anesthesia, the posterior surface of
the ear was infiltrated with solution consisting of
1% lidocaine and 1:200,000 epinephrine. The
anterior surface of the ear was also infiltrated to
facilitate the dissection of the conchal cartilage
from the overlying skin. In this design, an ellipse

about 20mm in length and 12mm in width (central
part) was made in the skin, followed by de-
epithelization of the upper and lower poles of the
ellipse leaving the intermediate 10mm. The next
step was the dissection of the conchal cartilage
from the overlying anterior ear skin. Then, an
ellipse of the conchal cartilage about 16 x 4mm
was incised before the removal of the composite
graft (Fig. 2). The custom-made columellar graft
was sutured after insertion of the superior and
inferior de-epithelized tissues in the prepared
pocket (Fig. 3).

(A) (B) (C)

(B)(A)
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The graft underwent color changes as shown
in Fig. (4). Twenty-four hours after surgery, the
graft appeared white. The graft appeared cyanotic
72h after surgery and developed a healthy color
by 3 weeks after surgery.

The columella, which was custom-made from
the posterior aspect of the ear, was functionally
and aesthetically successful with no change in size

at the 3-month follow-up with very minimal donor
site morbidity, in the form of a short linear scar in
the back of the concha (Figs. 5,6).

The second case was a 14-month-old female
infant with damage of the columella secondary to
pressure necrosis from nasal continuous positive
airway pressure during 30 days in the neonatal
ICU. (Fig. 7).

Fig. (6): The anterior and posterior aspects of the left ear, showing minimal
morbidity in the form of postauricular linear scar.

Fig. (4): The color changes of the composite graft, (A) 24 hours post op., (B) 72 hours post op. and (C) 3 weeks post op.

(A) (B) (C)

Fig. (5): (A,C) Preoperative frontal and lateral views. (B,D) Postoperative frontal and oblique views.

(A) (B) (C) (D)
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Fig. (7): (A) A 14-month-old female infant with loss of the columella, (B) Intra-op, immediately after columellar reconstruction
using the custom made retro auricular composite graft, (C) 12 hours post op.

Fig. (8): (A) 48 hours post op., (B) One week post op., (C) One month post op.

DISCUSSION

The columella is the nasal subunit that provides
support and projection of the nasal tip. One of the
most common causes of columellar loss is nasal
trauma due to nasal continuous positive airway
pressure in newborns [14,15]. The absence of a
columella results in marked functional and aesthetic
defects and requires reconstructive surgery.

The ideal reconstructive technique should con-
sider the three dimensions of the defect, provide
nasal tip projection, matched color and texture,
and minimal donor site morbidity. Composite grafts
[1,2] and several flaps, including nasolabial [3],
nasofacial sulcus [4], and forehead flaps [5], are
useful in repairing defects of the nasal columella.
All these techniques can be used in adults and
elderly patients with little defects in cosmetic
appearance because of the laxity of the tissues and
good scar appearance in elderly patients in com-
parison to children. However, these reconstructive
techniques do not work well in children. For colu-
mellar reconstruction in children, we try to avoid
the use of flaps because of the tight skin and the
high possibility of donor site morbidity. Further-
more, flap incisions are particularly difficult to
conceal in children [16,17].

In this report, we present an innovative tech-
nique for columellar reconstruction in children
using a custom-made graft from the posterior aspect

of the ear. We remove an ellipse of tissue from the
posterior surface of the ear, according to the di-
mensions of the columellar defect. This ellipse
consists of skin, underlying soft tissue, and an
attached smaller ellipse of conchal cartilage. From
this composite graft, we customize the shape of
the columellar defect and adding two triangular
dermal flaps using a tongue-in-groove technique
to increase the surface contact to the recipient site.

Composite grafts can be harvested from many
sites of the ear in relation to the helix. The ear
provides a good donor site with minimal donor
site morbidity, but sometimes, it is inadequate for
structural reconstruction and does not fit the shape
needed for reconstruction. Publications by Joseph
[18] and Limberg [19] describing high failure rates
discouraged many surgeons until successful reports
[20,21] established the procedure. For these reasons,
we resort to the use of the custom-made composite
graft with the tongue-in-groove principle to improve
survival rates, provide adequate tissue for the
desired columellar reconstruction, and minimize
the donor site morbidity.

Conclusion:

We present a safe and versatile technique for
columellar reconstruction using a one-stage oper-
ation. This technique provides very satisfactory
aesthetic results regarding color and texture match-
ing with minimal patient morbidity.
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