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Four Limb Shaped Auricular Chondrocutaneous 
Composite Graft for the Alar and the Columellar Defects

INTRODUCTION
The nose has a dominant position on the face, and is of great im-
portance in the context of facial aesthetics [1]. If trauma, tumor ex-
tirpation, or scar contracture causes defect or notching in the nose, 
aesthetic and functional problems occur as a result. Therefore, the 
reconstruction of nasal defects is a challenging and important area 
for plastic surgeons. 

  Reconstruction is not easy if defects occur in the lower third of 
the nose, because the lower third of the nose is a single subunit and 
has limited mobility [2]. Furthermore, the ala has a complex 3-di-
mensional (3D) shape and a convex curvature with 3 different com-
ponents (inner mucosa, cartilage supporting the 3D shape, and 
outer skin) [3]. For this reason, many factors must be considered 
when reconstructing a nose, and if an incorrect reconstructive meth-
od is chosen, the free margin of the ala can be easily disrupted by 
imprecise closures [2].
  Many methods have been developed for covering nasal defects. 
The most basic method is primary closure, but this method en-
counters limitations because alar asymmetry is unavoidable due to 
the intrinsic tissue defects. In addition, forehead flaps have been 
developed. However, forehead flaps are likewise not suitable for 
relatively young patients because they involve a multi-stage tech-
nique that is inconvenient for the patient. Local or regional flaps 
have the disadvantage of causing visible midfacial scars [4]. Finally, 
free flaps are not used in initial reconstructions, because the proce-
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dure is too invasive compared to other techniques and the long-
term results are unsatisfactory. Furthermore, free flaps do not have 
the delicate 3-layer structure (2 skin layers and 1 cartilage layer) of 
the nostril lining [3]. 
  Auricular chondrocutaneous composite grafts are relatively com-
monly used for reconstructing nasal defects. The helix, antihelix, 
concha, and lobule are often used as the donor sites [3]. The use of 
an auricular chondrocutaneous composite graft was first described 
by Brown and Cannon [5] in 1946. The auricular chondrocutane-
ous composite graft is one of the best methods for nasal defect re-
construction because it allows the reconstruction of the structural 
framework (i.e., the cartilage) along with reconstruction of the in-
ner mucosa and outer skin within a single stage, and because the 
surgical time is shorter than is required for other methods. In addi-
tion, the auricular composite graft is anatomically similar to the 
nostril floor because it is composed of 2 skin layers and 1 cartilage 
layer located between the 2 skin layers [6]. Additionally, the color 
and texture of the auricular skin are very similar to those of the 
nose. Furthermore, auricular composite grafts rarely shrink and 
provide excellent support, as they have similar thickness and stabil-
ity to the upper and lower lateral cartilage and the fibrocartilagi-
nous complex of the nose. Finally, donor site morbidity is very low 
due to the ample blood supply of the ear [7]. Composite grafts are 
an easy technique for covering alar rim and columellar defects, be-
cause the ear helix has a relatively convex structure [7]. The helical 
rim has a thin skin envelope on both sides [8], and the helical mar-
gin arc has a convex curvature stabilized by the curved cartilage 
skeleton. It can be applied to almost any part of the alar margin [8].
  For the above reasons, the chondrocutaneous composite graft 
began to be harvested from the ear helix. However, all grafts have 
some degree of shrinkage, and even slight shrinkage can cause prom-
inent aesthetic effects on the nose. For this reason, Qing et al. [6] 
devised a modified composite graft, in which the auricular carti-
lage is 2 to 3 mm wider than the auricular skin border so that the 
cartilage can be easily inserted into the nostril recipient tissue and 
can strengthen the nasal framework, minimizing the scar contrac-
ture that may occur after graft shrinkage [6]. 
  Soft-triangle defects on the nose are more difficult to correct 
than dorsal defects. This is because the soft triangle may have dif-
ferent defect directions in the inner mucosa and outer skin when 
defects occur. For example, the inner mucosa can form a defect 
vector of 3 o’clock, while the outer skin may have a defect vector of 
9 o’clock. To overcome these problems, a 4-limbed ear helix chon-
drocutaneous composite graft was proposed. Our study reports an 
improvement of the previous auricular composite graft. The 4-limbed 
composite graft consisted of 2 soft-tissue limbs and 2 cartilage limbs. 
The 2 soft-tissue limbs were intended to cover the soft-tissue defect 
of the nostril lining, and the 2 cartilage limbs were intended to cov-
er the nasal framework. This structure may be able to effectively 
cover the nostril defect with a convex curvature and with different 

layers for the inner mucosa and outer skin. 
  Therefore, a composite graft with 4 limbs was devised, with 2 
limbs (the soft-tissue/cartilage portion) cross-linked with each oth-
er. This technique adequately covered the nostril defect site. The 
purpose of this article is to introduce a series of patients in whom a 
4-limbed auricular chondrocutaneous composite graft was used to 
reconstruct the defects of the ala and soft triangle.

METHODS
Ten patients who underwent nasal reconstruction using a chon-
drocutaneous composite graft were analyzed. The indications for 
the chondrocutaneous composite graft included notching or defect 
of the ala and stricture of the nostril. Their preoperative and post-
operative photographs, office charts, and hospital records were re-
viewed retrospectively. 

Donor site considerations and harvesting
The helical rim and root were used as donor sites for all grafts. To 
make each defect site normal, we analyzed the size, shape, contour 
and components of the defect site after releasing of the scar. A sim-
ilar portion of the ear was used for the graft, and was harvested. 
When the incision line was considered, the helical crus of the ear 
was used to retain the cartilaginous portion of the graft beyond the 
margins of the overlying skin graft to serve as stabilizing limbs once 
the graft was inserted in the recipient site (an “inter-locking graft”) 
[9].
  The incision line of the donor site was marked on either side, 
following the curvature of the helical crus. The donor site was 
anesthetized with 1% lidocaine with diluted epinephrine. The do-
nor site was incised using a No. 15 blade, and cutting was done 
perpendicular to the posterior surface of the auricular skin. Com-
posite grafts are more often harvested from the anterior surface of 
the auricular concha than from the posterior surface [9]. However, 
when harvesting the helical cartilage in this study, the posterior 
surface of the helical skin was chosen, because the volume of the 
skin and the subcutaneous soft tissue of the posterior surface is 
thicker than that of the anterior surface. Graft tissues frequently 
shrink in terms of width and thickness [10]. In order to address 
this concern, we designed the composite grafts to be larger than 
the estimated defect preoperatively. The horizontal length of the 
soft tissue was 7 to 8 mm and the vertical length was approximately 
15 mm. Thus, we obtained enough soft tissue to maintain the nos-
tril floor. The cartilage limbs were then harvested. The cartilage ex-
tended 3 to 5 mm beyond the margin of the skin portion (Fig. 1). 
Both sides of the skin harvested with cartilage were dissected 5 mm 
from the cartilage using Metzenbaum scissors. This was done to 
separate the cartilage limb and the soft-tissue limb, thereby making 
the soft-tissue limb transposable according to the defect shape. Once 
excised, the graft was placed on a cold sterile saline-soaked gauze. 
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Fig. 1. Cartilage harvested from the helical rim had a horizontal length 
of about 15 mm and a vertical length of about 7 to 8 mm. We obtained 
2 limbs of proper soft tissue and 2 limbs of cartilage.

Fig. 2. The 2 limbs composed of soft tissue (red portion) could be flexibly transposed at the desired angle and could cover the defect of the soft 
triangle 3-dimensionally. 

External nasal skin Soft tissue composite graft

Internal nasal lining

Cartilage composite graft

The donor site was closed with simple interrupted sutures. Primary 
closure of the donor site was achieved for a defect less than 15 mm 
as described by Singh and Bartlett [11] in 2007.
  The composite graft was inserted into the soft-triangle defect in 

the nostril area. The 2 cartilage limbs were inserted in the nostril 
lining (Fig. 2). A proper nasal lining was obtained from the 2 carti-
lage limbs of the composite graft. After the insertion of the carti-
lage, the defect area was covered by transposing the skin portion 
attached to the cartilage. The direction of the soft-tissue limb was 
modified according to the position of the defect (e.g., columella, 
vestibule, or ala). Therefore, the remaining 2 limbs of soft tissue 
were able to be flexibly transposed at the angle necessary to cover 
the defect of the soft triangle 3D (Fig. 2).

Suturing the graft
We took care to preserve the vascular components, to remove all 
devitalized tissue, and to increase the contact surface not only of 
the wound edge, but also of the wound bed. Using curved Metzen-
baum scissors, the skin was trimmed to expose the underlying car-
tilage 3 to 5 mm beyond the margin of the skin portion. The 2 re-
maining soft-tissue limbs were used to cover the nostril soft-tissue 
defect. Once the cartilage had interlocked, the external skin of the 
graft was approximated using No. 6-0 non-absorbable sutures. To 
minimize vessel strangulation and to enhance the anastomoses be-
tween the 2 vascular beds, subcutaneous tissue suturing was not 
performed. The cartilage itself was not sutured on any nasal sur-
face. After the suture, a wet dressing was placed on the graft site to 
improve the success rate, using an antibiotic ointment but not us-
ing an immobilized compression (e.g., Merocele® packing). We did 
not use any foam dressing or occlusive dressing. The patients did 
not use an extra pillow because the soft-tissue limb of the compos-
ite graft could maintain the appropriate nostril lining. Additionally, 
if the graft is compressed by a pillow, it may interfere with skin graft 
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Case 1 
A 43-year-old man was referred to our plastic surgery unit due to a 
human bite. On examination, the patient exhibited a definite defect 
(approximately 1×0.5 cm) in the soft triangle of the left alar area, 
with a collapsed left-nostril lining (Fig. 3). For the donor site, the 
middle helix of the ipsilateral ear was targeted. A temporary tem-
plate was created using foam dressing material, and the composite 

Fig. 4. Change of the left nostril lining in an oblique view. During the follow-up period, complete coverage of the defect with excellent wound 
healing was obtained, with good results from the functional and aesthetic point of aureus. OP, operation.

Pre op. Post op. 1 year

Fig. 3. Preoperative photographic findings of case 1: a worm’s eye 
view.

success by affecting the vascular circulation.

Postoperative care
After the operation, the graft site manifested swelling and a reddish 
skin color. Then, within 1 to 2 days, the color of the graft became 
cyanotic purple due to venous congestion, which remained approx-
imately until week 2, until adequate venous drainage developed. 
The stitches were removed after 15 days. The patients visited the 
hospital every month for postoperative monitoring. 

RESULTS
Over a 5-year period, 10 patients underwent nasal reconstruction 
using the chondrocutaneous composite graft. All 10 grafts com-
pletely survived, and none of the patients showed a noticeable con-
tour deformity on the donor site. Throughout the long-term fol-
low-up period, however, all the composite grafts shrank by a small 
percentage, and the patients presented varied degrees of pigmenta-
tion. Nonetheless, the shrinkage was minimized by the 3 to 5 mm  
extension of the cartilage over the skin, and we performed laser 
treatment to correct discoloration. 
  Thus, satisfactory results were obtained from the nostril recon-
struction procedures, and deformities of the donor sites of large 
defects were minimized via the 2-limb soft-tissue portion and the 
other 2-limb cartilage portion of the composite graft from the ear 
and open ointment moisture balance dressing. Two typical cases 
are presented below.
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graft was gently harvested from the ipsilateral auricular middle he-
lix area. 
  After meticulous dissection of the graft recipient site, minimal 
debridement was carefully performed at the recipient site, and the 
composite graft was sutured at the nostril lining. 
  After the operation and the serial follow-up, complete coverage 
of the defect with excellent wound healing results was obtained from 
both the aesthetic and functional viewpoints (Fig. 4).

Case 2
A 53-year-old man had a soft-tissue triangle defect at the anterior 
nostril site and a columellar vestibule defect at the posterior nostril 
site due to a traffic accident. Additionally, he had an asymmetric 
nostril lining, with the right part larger than the left part (Fig. 5). 
We used a temporary foam template, as in case 1, and harvested 
the composite graft. The same 4-limbed cartilage composite graft 
as in case 1 was produced, and the composite graft was inserted. 
After the operation, the nostril asymmetry was corrected, an ac-
ceptable range of contour deformity was present on the outer side 
of the nostril, and no other complications occurred (Fig. 5). As a 
result, the patient was subjectively satisfied with the surgical out-
come.

DISCUSSION
Koreans have smaller noses than Caucasians [12]. As such, com-
posite graft procedures are suitable for ethnic Koreans and others 
with a similarly narrow ala and columella. These proportions re-
quire a complex and delicate operative technique, as the composite 
graft has a flexible structure and can have small components.

Fig. 5. Change of left nostril lining in a worm’s eye view during the follow-up period. OP, operation; POD, post operative days.

Pre op. POD 21

  The difference between our operation and the conventional 
composite graft is that our method involved 2 soft-tissue limbs and 
2 cartilage limbs. It is also noteworthy that each of the 2 limbs had 
a 4-limb structure that intersected with that of the other. In partic-
ular, the 2 soft-tissue limbs contained a certain portion for forming 
a transposition flap, which was useful for covering defects of the 
alar and columellar areas that had various vector directions. Due to 
the flexibility of the soft-tissue portion, a transposition flap with a 
rotation arc was possible. As the rotation arc functioned indepen-
dently in the 2 soft-tissue limbs, the inner and outer surfaces of the 
nostril could be covered in different anatomical areas (Fig. 4). We 
were also able to cover even larger defects because the soft tissue 
limb could flexibly cover the defect area. Previous studies have sug-
gested that composite grafts are not a suitable method for covering 
large defects. For example, Brown and Cannon [5] concluded that 
a graft greater than 1 cm is not suitable for reconstruction because 
of limited blood flow, resulting in subsequent graft necrosis. How-
ever, in this study, the soft tissue limb intersected with the cartilage 
limb, and the flap-like shape was used to transpose the soft tissue 
limb to widen the contact surface with the recipient bed. For this 
reason, not only was it possible to cover defects larger than 1 cm, 
but the graft success rate also increased.
  As this graft contained 2 cartilage limbs with a solid character, 
there was no need for an inner retainer to hold the nostril or device 
in place to compress it. This promoted the patients’ comfort. More-
over, the cartilage limbs were useful for strengthening the nasal 
framework, minimizing potential future scar contracture, and main-
taining the nostril shape. Finally, as 2 layers of skin were harvested 
from the donor site, the full-layer nostril defect could be reconstruct-
ed in a single stage, making the procedure convenient, cost-effec-
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tive, and less invasive. 
  Nonetheless, this study has several potential limitations. First, 
composite grafts are not frequently used in large defects because of 
the reduced survival rate [1]. Adams and Ratner [13] stated that 
the use of composite grafts is limited for large defects (>2 cm) due 
to their limited blood flow. Composite grafts need relatively more 
metabolites than simple skin grafts, and require rapid revascular-
ization to be successful [13]. The revascularization of a composite 
graft starts in the subdermal plexus of the graft and the recipient 
donor bed [13]. However, this circulation is limited in terms of its 
ability to extend beyond the margin of the composite graft [13]. 
Any part of the graft that is more than 1 cm from these vessel anas-
tomoses does not have a sufficient blood supply, hindering com-
plete graft success [13]. Additionally, the survival of the cartilage of 
the composite graft depends on the passive diffusion of oxygen and 
of the nutrients of the perichondrium from around the well-vascu-
larized tissue [13]. Therefore, vascularity is more important in com-
posite grafts, and as such, the restriction of the length is more abso-
lute. Thus, grafts wider than 2 cm are at risk for central ecchymotic 
necrosis [13]. Second, there is a risk of cartilage infection because 
auricular cartilage is vulnerable to postoperative infection [2]. In 
fact, prophylactic antibiotics were used to prevent infection of the 
recipient cartilage and the auricular donor suture site. Another 
limitation is the contour deformity and pigmentation due to scar-
ring between the soft tissue of the recipient site and the composite 
graft. This is inevitable, but can be treated by laser treatment or a 
fat graft.

CONCLUSION
The 4-limbed auricular chondrocutaneous composite graft is a re-
liable option for the reconstruction of alar  and  columellar  defects 
in a single stage. It is a simple and superior method for reconstruct-
ing the ala and columella compared to other operations in terms of 
color, shape, flexibility, and structural support. Relatively large alar 
and columellar defects can be reconstructed successfully with this 
composite graft, without donor site morbidity.

PATIENT CONSENT
Patients provided written consent for the use of their images.
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