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I. Introduction

Cleft lip and palate (CLP) are common deformities in the 
oral and maxillofacial regions. Cleft lip (CL) is found with or 
without cleft palate (CP) in 1 in 1,000 newborns1. The inci-
dence of isolated CP is approximately 1 in 2,500. CLP is be-
coming more common among Asians than among Caucasians 
and Africans. Children born with CLP can experience func-
tional and esthetic problems throughout life if treatment is not 
completed at an appropriate early age. Cleft nasal deformity 
is one of the deformities observed in patients with CLP. In 
addition to facial aesthetic issues, CLP patients also have dif-

ficulty breathing2. Septorhinoplasty is recommended for cleft 
nasal deformities. Secondary rhinoplasty is one of the most 
challenging surgical procedures due to the severe anatomical 
distortions and scarring from previous surgeries3-5.

Various materials are used to reconstruct the nasal form 
among patients with clefts, such as autologous cartilage, 
silicone implants6, and expanded polytetrafluoroethylene7. 
Polymer-based alloplastic material is associated with a higher 
rate of complications. Additionally, postoperative infection 
and material extrusion have been documented8. In contrast, 
surgeons favor autologous cartilage grafts for cleft rhino-
plasty because their use is associated with fewer postopera-
tive complications. Concha cartilage, septal cartilage, and 
costal cartilage are all used for cleft rhinoplasty. Concha 
cartilage has several advantages over the other choices: it is 
easy to harvest and sculpt and can provide enough quantity 
to reconstruct cleft nasal deformities9-12. The absence of vis-
ible scars at the donor site has been cited with all approaches, 
especially when using a retroauricular approach13. Although 
the concha cartilage is widely used, complications at the do-
nor site have not been extensively reported, particularly with 
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respect to cleft rhinoplasty.
This study aimed to report the donor site complications as-

sociated with a retroauricular approach for harvesting concha 
cartilage in cleft rhinoplasty.

II. Materials and Methods

1. Patients

The institutional review board of Faculty of Dentistry, 
Mahidol University reviewed and approved the study (COA.
No.MU-DT/PY-IRB 2022/051.0310). Medical records be-
tween December 2013 and April 2022 at our university were 
reviewed. The inclusion criteria were patients with CLP who 
underwent septorhinoplasty with concha cartilage harvesting 
using a retroauricular approach. Cases were followed at 1 
and 2 week(s); 1, 3, 6, and 9 month(s); and 1 year postopera-
tively. Patients without detailed follow-up data were excluded 
from the study. Data of interest were demographics (sex, age, 
and type of cleft), time of rhinoplasty (first or revised case), 
medical problems, and intraoperative antibiotic.

2. Surgical techniques

All patients underwent septorhinoplasty using concha car-
tilage under general anesthesia. All septorhinoplasty cases 
were performed by one surgeon (K.B.). The face and selected 
ear of each patient were exposed and disinfected according 

to the routine procedure. The concha cartilage was harvested 
according to the following protocol (Fig. 1): local anes-
thetic with 2% mepivacaine hydrochloride with epinephrine 
1:100,000 (Septodont) was added to provide hemorrhagic 
control along the incision line and the anterior surface of the 
concha bowl. The assistant retracted the ear (forward) while 
the principal surgeon performed the harvest. First, a 3- to 
4-cm, curved incision was made using a No. 15 blade. Sub-
perichondrial dissection was then performed at the posterior 
surface of the concha cartilage using sharp, curved scissors. 
Three short, 30-gauge hypodermic needles were used to set 
the boundaries of the harvesting area. These needles can help 
limit the amount and avoid damage to the antihelix.

A No. 15 blade was used to cut the superior and anterior 
edges while harvesting the cartilage to avoid injuring the 
anterior skin of the ear. The anterior surface of the concha 
cartilage was prepared subperichondrially. The margin was 
cut and the concha cartilage was harvested. Hemostasis was 
achieved using bipolar electrocautery. The subcuticular su-
ture was performed with 4-0 polypropylene (Prolene 4-0; 
Ethicon). A Penrose drain was inserted through the incision 
line. Bolster gauze, rolled gauze soaked with Vaseline (Uni-
lever), was packed at the anterior surface and sutured with 
3-0 nylon (Ethilon 3-0; Ethicon). Then, septorhinoplasty was 
performed.

The Penrose drain was removed 1 day postoperatively, and 
the pressure dressing was removed the following day. The 
bolster gauze was retained for 1 week and removed during a 
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Fig. 1. Surgical procedure of concha 
cartilage harvesting by using retroau-
ricular approach. A. An incision was 
made in a curved fashion. B. Subperi-
chondrial dissection was done at the 
posterior surface of the concha carti-
lage. C, D. Short gauge 30 hypodermic 
needles were used to set boundaries of 
the harvesting area. E. Hemostasis was 
done. F. Bolster gauze dressing. G. The 
subcuticular suture was performed with 
an inserted Penrose drain. H. The har-
vested concha cartilage.
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follow-up visit. The suture was removed at 2 weeks postoper-
atively. The wound at the donor site of all patients was exam-
ined at 1, 2, and 4 week(s) and until there were no complaints 
from the patient.

3. Statistical analyses

Numerical data, such as patient age and amount (weight) of 
concha cartilage harvested, are presented as mean±standard 
deviation (SD). Complication occurrences at the harvested 
site are described using percentages (%).

III. Results

Sixty-three patients with cleft (21 males, 42 females) who 
underwent septorhinoplasty using concha cartilage were 
included. The mean age of the patients was 20.2±5.9 years 
(range, 13-38 years). Among these patients, 16 presented with 

a right unilateral cleft, 31 presented with left unilateral cleft, 
and 16 presented with a bilateral cleft. The left concha car-
tilage was used in 20 cases, while the right concha cartilage 
was used in 39. Four cases received rhinoplasty with bilat-
eral concha cartilage. Fifty-four cases underwent secondary 
rhinoplasty, while the others underwent revision rhinoplasty. 
Concha cartilage was used concomitantly with septal carti-
lage in most cases (n=50, 79.4%), while it was used alone for 
nasal reconstruction in the remaining 13 cases. The antibiot-
ics used intraoperatively and during hospital admission were 
cefazolin or amoxicillin with clavulanic acid. Clindamycin 
was used in patients with an allergy to penicillin. The average 
size of the concha cartilage was 1.48 cm (width) by 2.10 cm 
(length). Demographic data are presented in Table 1.

Six patients (9.5%) experienced complications at the do-
nor site during the follow-up period. Three cases of delayed 
wound healing consisting of wound dehiscence and inflam-
mation were recorded (4.8%). Prolonged pain after surgery 
was found in one case (1.6%) 3 months postoperatively; how-
ever, the pain was mild. Postoperative paresthesia was found 
in one case (1.6%). Prominauris was detected in one patient 
(1.6%) 6 months postoperatively. Table 2 presents the list of 
complications documented in the present study compared to 
previous studies.

Two patients presented wound dehiscence; the first in-
stance was resutured under local anesthesia 1 week postoper-
atively, while the other was left without surgical intervention. 
Both cases received cefazolin as an intraoperative antibiotic, 
and both healed completely. A photograph of a patient with 
wound dehiscence is shown in Fig. 2. Wound inflammation 
and postoperative paresthesia healed spontaneously without 
surgical intervention. Prominauris was noted in one case; 

Table 1. Demographic data of patients

Demographic data Value

Sex
   Male
   Female

21 (33.3)
42 (66.7)

Age (yr) 20.2±5.9
Type of cleft
   Right unilateral
   Left unilateral
   Bilateral

16 (25.4)
31 (49.2)
16 (25.4)

Side of concha cartilage used
   Right
   Left
   Bilateral

39 (61.9)
20 (31.8)
4 (6.4)

Values are presented as number (%) or mean±standard deviation.
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Table 2. Complications associated with concha cartilage harvesting

Jovanovic and 
Berghaus24 

(1991)

Grobbelaar et al.34 
(1997)

Wright et al.22 
(2007)

Han et al.39 
(2008)

Nemoto et al.25 
(2008)

Lee et al.11 
(2011)

Kim et al.23 
(2017)

Lan et al.31 
(2017)

Du et al.26 
(2021)

Current 
study

Total patients (n) 32 44 92 16 52 22 17 372 366 63
Approach R R+A A R R R A R+A R R
Complication rate (%) 6.2 9.09 0 0 3.8 0 0 2.4 0 9.52
Delayed wound healing 1 2 0 0 0 0 0 0 0 3
Prolonged  

postoperative pain
0 0 0 0 0 0 0 0 0 1

Seroma 1 0 0 0 0 0 0 0 0 0
Hematoma 0 0 0 0 0 0 0 5 0 0
Hypertrophic scar or 

keloid
0 1 0 0 2 0 0 4 0 0

Paresthesia 0 0 0 0 0 0 0 0 0 1
Prominauris 0 0 0 0 0 0 0 0 0 1

(R: retroauricular approach, A: anterior approach, R+A: retroauricular and anterior approach)
Values are presented as number only or % only.
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however, the patient denied surgical correction. A photograph 
of the patient with prominauris is shown in Fig. 3. There were 
no cases of postoperative infection, keloid, or cauliflower-
like ear deformities.

IV. Discussion

Costal cartilage, septal cartilage, and concha cartilage are 
used frequently for cleft rhinoplasty. Although costal cartilage 
is the preferred source of graft material for cleft rhinoplasty 
due to the adequate amount of graft material, a meta-analysis 
of complications associated with costal cartilage harvesting 
revealed warping and hypertrophic chest scarring14, chondri-
tis, and cartilage necrosis15,16. Another study reported a case 
of premature calcification of the costal cartilage in a child17. 
These demonstrate possible limitations when using costal 
cartilage.

Septal cartilage is also popular among surgeons due to low 
donor site morbidity as it is drawn from the same operative 
field. Furthermore, the quality of septal cartilage is good for 
use as a columellar strut graft in unequal columellar cases18,19. 
However, more than 45% of the inferior portion of the caudal 
strut must be preserved to stabilize the septum20. Additionally, 
success with septal cartilage is limited in cases of revision 
rhinoplasty. For example, in patients with cleft, the structure 
of the septal cartilage is distorted and malformed; as such, 
septal cartilage alone is not adequate for secondary cleft rhi-
noplasty. The concha cartilage is used along with septal carti-
lage to increase the quantity of grafting material. The texture 
of the concha cartilage is elastic enough to neatly contour the 
lower lateral cartilage and the alar rim13. Moreover, its curve 
is similar to that of the lower lateral cartilage. Therefore, con-
cha cartilage can be used when shaving the nasal cartilage. 

Some grafts are stable enough to support the infrastructure of 
the nasal cartilage and produce good results21. Importantly, 
the harvesting technique can be performed by less experi-
enced surgeons, and intraoperative complications are not seri-
ous.

Conchal cartilage is popular among surgeons for nasal re-
construction of a cleft nasal deformity. Its advantages are as 
follows: (1) relatively easy harvesting technique(s), (2) fewer 
surgical scars, (3) a short operative time, and (4) relatively 
few or no serious complications. Two techniques exist for 
harvesting the concha cartilage: the anterior approach22,23 and 
the posterior or retroauricular approach10,24-26. Of these, the 
anterior approach is easier because it allows direct visualiza-
tion of all anatomical boundaries. However, the surgical scar 
from the anterior approach is more difficult to conceal than 
that from the retroauricular approach. Although the retroau-
ricular approach is more difficult and has more possible com-
plications, it is preferred among cleft surgeons for esthetic 
reasons.

Our surgical technique uses local anesthesia for hemostasis 
and involves hydrodissecting the subperichondrium plane be-
fore placing the incision line. Dissection in the proper plane 
can help to reduce intraoperative muscle bleeding resulting in 
a postoperative hematoma. The use of a hypodermic needle 
before cartilage harvesting can control the cartilage outline to 
prevent collapse of the ear. A unilateral cartilage graft might 
be inadequate in cases of severe cleft deformity, so bilateral 
conchal cartilage harvesting can be performed27.

Complications from concha cartilage harvesting among pa-
tients with cleft have not previously been reported, and there 
is no consensus on the best harvesting technique(s). Cauli-

A B C

Fig. 2. The patient with dehiscence wound. A. Dehiscence wound 
size 5 mm. B. The wound was resutured in a simple interrupted 
manner. C. Two weeks after resuturing, the wound was healed.
Sukkarn Themkumkwun et al: Donor site morbidities of concha cartilage harvesting us-
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Fig. 3. The patient with left ear prominauris.
Sukkarn Themkumkwun et al: Donor site morbidities of concha cartilage harvesting us-
ing a retroauricular approach for cleft rhinoplasty: retrospective study. J Korean Assoc 
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flower-ear, which is a deformity that occurs because of fibro-
sis resulting from postoperative hematoma, is common28,29. In 
our retrospective study, there were no cases of postoperative 
hematoma.

Three key strategies of our harvesting technique may be 
summarized as follows. First, a Penrose drain was inserted 
into the wound and removed 1 day postoperatively. After 
suturing, the Penrose drain can serve as a means of draining 
accumulated blood. Second, a bolster dressing was sutured 
after the procedure and left in place for 1 week. The bolster 
acts as a pressure device, aiding in hemostasis and facilitat-
ing re-adaptation of the wound bed. Finally, hemostasis was 
performed before suturing, especially at the posterior margin 
of the donor site defect due to the rich vascular supply. The 
postauricular skin subdermal layer has perforating and non-
perforating branches of the posterior auricular artery30, and 
these small blood vessels are a possible cause of bleeding and 
postoperative hematoma.

In 2017, Lan et al.31 reported 5 cases of postoperative 
hematoma, with no clear predilection of sex. The high fre-
quency of hematoma in their study was possibly due to their 
concern about pressure necrosis; therefore, there should be 
a limit on the duration of pressure dressing usage. Pressure 
necrosis is caused by an ischemic injury to the epidermis, 
resulting in skin discoloration31. In contrast, our study used 
only a retroauricular approach, so skin discoloration was not 
an issue. In 2021, Du et al.26 reported using the simple dress-
ing-fixation method following cartilage harvest and obtained 
a result similar to ours, with a possible complication from the 
bolster dressing. One patient presented with a concha bowl 
defect from pressure necrosis due to prolonged pressure from 
the bolster dressing.

Consequently, use of bolster or other pressure dressings 
should be limited to 1 week during the postoperative period32. 
In 2012, Kim et al.33 compared conventional tie-over dress-
ings after an anterior approach to harvesting concha carti-
lage and used a Merocel dressing without pressure. These 
dressings led to fewer complications related to postoperative 
hematoma and partial skin loss33. Semi-occlusive Merocel 
dressings provide adequate wound support without excess 
pressure on the donor site33, although they are not the gold-
standard dressing for this situation.

Delayed wound healing was found in three cases in our 
study. Therefore, use of a mask and glasses should be avoid-
ed if possible, as two cases presented with wound dehiscence 
2 weeks postoperatively. Treatment in 1 case was resutured 
with a simple interrupted suture under local anesthesia. 

Another, due to its small size, did not require treatment. All 
dehiscence wounds were completely healed by 4 weeks af-
ter surgery. In 1991, Jovanovic and Berghaus24 reported 1 
case of wound dehiscence. These authors suspected that the 
cause was the mattress suture fixing the pressure dressing 
of the spherical sponge, causing necrosis of the skin. They 
recommended not leaving a mattress suture in for more than 
4 days24. In comparison, in our study, a bolster dressing was 
retained for 1 week to prevent postoperative hematoma. 
Grobbelaar et al.34 reported the same complication of delayed 
wound healing after using the retroauricular approach. These 
authors recommended not to pull the ear while dressing and 
to avoid sleeping on that side after removing the skin su-
tures34. One case presented with prolonged wound inflamma-
tion: redness was observed on the surrounding skin, and the 
patient reported discomfort after wearing a mask. However, 
the wound healed completely without any problems by 2 
weeks postoperatively.

In addition, 1 case stated postoperative pain at 3 months. 
During the coronavirus disease 19 pandemic, it was espe-
cially crucial that wound-healing problems were assessed due 
to prolonged mask-wearing. Patients reported increased pain, 
discomfort, and wound irritation during this period, which 
might have been avoided by wearing a mask with a head 
strap.

Keloid and hypertrophic scars did not occur in our study. 
In 2017, Lan et al.31 reported 4 cases of keloid. Surgical exci-
sion with steroid injection was preferred in 3 cases and there 
was residual keloid in 2 cases. One patient refused treatment. 
A slight male predilection was found in the keloid group. 
Therefore, sex might be a factor in the formation of keloids. 
Interestingly, all cases with keloids in their study had been 
treated using a posterior approach31. In contrast, our study 
did not report any keloids. In 2008, Nemoto et al.25 retrospec-
tively reviewed complications: 2 cases of keloid were found 
at 1 and 4 months after surgery, respectively. Surgical exci-
sion was performed, but keloid recurrence occurred 17 and 
12 years after the treatment, respectively25. A curved incision 
was used in our technique, which helped to reduce wound 
contraction during the healing period. Furthermore, a subcu-
ticular suture can limit the numbers of keloids and hypertro-
phic scars, as skin sutures are more likely to cause irritation 
and inflammation compared to subdermal sutures35. Using a 
scrupulous surgical technique, iatrogenic keloid scarring can 
be minimized.

Paresthesia was not mentioned in any studies except ours. 
One patient complained of postoperative paresthesia 1 month 
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postoperatively. The feeling of numbness was not extensive 
and resolved by 2 months postoperatively. Unfortunately, the 
area of numbness was not delineated, so the specific area of 
the symptoms cannot be summarized. The cranial and spinal 
nerves supply the auricle. The concha receives innervation 
from the nervus intermedius, the auricular branch of the va-
gus nerve, and the greater auricular nerve. The area superior 
to the concha is innervated by the auriculotemporal and lesser 
occipital nerves, while the great auricular nerve supplies the 
inferolateral part of the concha to the lobule36. Based on a 
retroauricular approach to the concha cartilage, the distal 
branches of the great auricular nerve and the lesser occipital 
nerve could be injured; however, the symptoms would be 
temporary if the main nerve trunk is not injured. The anterior 
approach achieves better preservation of the sensory nerve as 
it is distributed along the posterior surface of the ear. Accord-
ingly, an anterior approach might be selected in such patients.

In 1 case, prominauris (or protruding ear) was observed 
by the examining physician. Correction of this complication 
after cartilage harvesting depends on a discussion between 
the patient and surgeon. In the present study, this mild de-
formity was not recognized as the patient did not complain, 
not realizing that the problem was abnormal. In 1997, Grob-
belaar et al.34 reported 1 case of ear flattening surgery. In 
2010, Deleyiannis37 reported 1 case of decreased depth and 
projection of the conchal bowl, resulting in hearing loss at 
high frequencies. The conchal bowl was reconstructed with 
costal cartilage. Changes in conchal dimensions can affect 
the characteristics of the sound reaching the middle ear37. 
These problems can be avoided by maintaining an adequate 
amount of residual cartilage. Adams recommended leaving 
an at least 2 mm superior outer rim of the concha to prevent 
ear cartilage from collapsing. At least 3 mm of the external 
auditory meatus rim was proposed to retain the normal form 
of the external ear and prevent auditory canal stenosis38. Han 
et al.39 reported a technique in which cartilage forms a strut 
for lateral extension between the cymba concha and the ca-
vum concha so that cosmetic ear deformities are not seen. 
However, all patients underwent bilateral concha cartilage for 
rhinoplasty due to the limited amount available on the unilat-
eral side10.

Concha cartilage can be harvested using either an anterior 
or posterior approach; of these, the anterior approach appears 
to experience fewer surgical complications. There have been 
reports of cosmetic ear deformities and hypertrophic scars; 
however, all studies were performed retrospectively. Fur-
thermore, studies using an anterior approach have included a 

limited number of patients22,34. Consequently, complications 
may have been underreported. According to our review, the 
retroauricular approach is more popular. The most common 
complication was a postoperative hematoma, as increased 
exposure of the cartilage and skin of the posterior auricle 
involves many layers of tissue. As a result, blood vessels and 
the posterior auricular muscle can be injured and cause bleed-
ing, which may be followed by hematoma if the bleeding is 
not well controlled. A retrospective approach appears safe; 
however, the gold standard of treatment cannot be concluded 
due to the retrospective manner of most studies. Therefore, a 
comparative or prospective cohort study is recommended to 
determine the best technique.

V. Conclusion

Concha cartilage seems to be the material of choice for 
septorhinoplasty among patients with cleft nasal deformity. 
The retroauricular approach is a simple and safe technique. In 
our series, 9.5% of patients experienced inadvertent postoper-
ative conditions. The most common problem associated with 
harvesting is delayed wound healing, which can be quickly 
resolved using scrupulous surgical techniques during graft 
harvesting.
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