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A B S T R A C T

Objective: The aim of our study is to reduce the complications of pain and chest wall deformity by modifying
conventional costal cartilage graft harvesting.
Method: In this method while the superior part of the costal cartilage is removed completely, medial, lateral, and
inferior parts are excised incompletely and used as a graft. Hence, continuity of the costal cartilage is maintained
inferiorly.
Results: Nineteen primary and 28 revision rhinoplasty patients were included in the study. There were no donor
site complications in the early postoperative period or during one-year follow-up.
Conclusion: The modified costal cartilage graft harvesting technique we described is a safe conservative surgical
method.

1. Introduction

Rhinoplasty is one of the surgical methods frequently applied in
facial plastic surgery practice today. As a result of the increasing number
of this surgery performed, the need for revision surgery is also
increasing. The demand for additional cartilage grafts arises both due to
the increase in revision surgeries and in some primary surgeries, such as
in the Asian population, where nasal septal cartilage grafts are insuffi-
cient [1].

Autologous costal cartilage is a readily accessible and reliable
reserve when a large amount of graft is needed [2]. While the 6th and
7th rib segments are generally used in classical techniques, lower seg-
ments can also be used. When used in young patients, this graft is more
prone to warping, while in older patients, the cartilage may be calcified
[3].

When deciding to use autologous costal cartilage, potential donor
site complications such as pain, pneumothorax, chest wall deformity,
and scarring should be discussed with the patient [2]. Various surgical
techniques have been described to reduce these complications [4]. The
aim of this article is to modify the conventional surgical technique of
costal cartilage removal for the purpose of less pain and maintenance of
the chest wall.

2. Technique

The study was conducted retrospectively from medical records.
Ethics committee approval and consent form were not obtained because
it did not contain an identifiable personal photograph. Patients who
were decided to use costal cartilage for primary or revision rhinoplasty
were included in the study. All patients were operated on by a single
expert surgeon (Soylu E.).

2.1. Surgical technique

The procedure is started with oral intubation under general anes-
thesia. The right 6th, 7th, and 8th costae are identified, and the mid-
clavicular line was sterilized. Local anesthetic infiltration (1 % Lidocaine
with 1:100,000 Epinephrine) is performed. A 3 cm skin incision is made
at the midclavicular line. Subcutaneous fat tissue is traversed with
electrocautery. The muscular fascia is reached and incised. Without
cutting the muscle tissue, blunt dissection is performed parallel to the
muscle fibers to expose the costal perichondrium. The perichondrium is
incised and elevated superiorly. A broad-based ‘U’ shaped incision is
made medially, laterally, and inferiorly around the desired amount of
cartilage. A wide cartilage strip is left inferiorly to maintain costal
cartilage continuity. The cartilage graft is elevated and removed. The
posterior perichondrium was preserved. After ensuring hemostasis, the
wound area is filled with saline to check for pleural tear. At this time, the
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anesthesia team is asked to perform the Valsalva maneuver. After con-
firming no air leak, the remaining perichondrium is sutured and closed.
The muscle fascia is sutured, and the subcutaneous tissue is closed. No
drain is used (Video 1) (Fig. 1).

3. Results

Ten non-Caucasian (platyrrhine, mesorrhine) nose rhinoplasty, nine
Asian nose rhinoplasty and 28 revision rhinoplasty patients who un-
derwent surgery using costal cartilage between 2020 and 2023 were
included in the study. The age range of the patients was 18–65 (mean
28.4). The average surgical time was 25 min. No intraoperative donor
site complications occurred in any of the patients. Postoperative pain
was minimal and all patients were mobilized on the first day. They were
discharged the next day with oral antibiotics and analgesics. There was
no patient with a significant scar or chest wall deformity at the donor
site postoperatively. After one year of follow-up, we did not have any
patients who required revision surgery due to cartilage warping.

4. Discussion

Autogenous septal cartilages are the gold standard in rhinoplasty [5].
The frequencies of rejection, infection and extrusion are very low in
autogenous grafts [6]. Auricular cartilage can be used when needed, but
this cartilage has limitations regarding elasticity and curvature. Access
to irradiated cadaver cartilages is not easy and costly [7].

Costal cartilage is a good option for primary or secondary rhinoplasty
that requires a larger amount of graft. Costal cartilage is strong, flexible
and durable. Costal cartilage complications are warping, resorption,
infection and contour irregularities.

Potential donor site complications that are rare in costal cartilage
harvesting are pneumothorax, infection, bleeding, and hematoma.
Complications that are not uncommon are seroma, persistent pain and
wound site problems [8]. Various modifications have been made in

surgical techniques to avoid these complications.
In conventional surgical technique, unused grafts are discarded and

deformities may occur in the chest wall [9]. Continuous negative res-
piratory pressure may increase these deformities, especially in young
children. For this reason, Ozturan et al. emphasized the importance of
replacing the remaining cartilage to maintain the continuity of the costal
cartilage [10]. Some authors stated that leaving the perichondrium
behind is necessary for the formation of new cartilage [11]. In the
technique described by Boyacı et al., it is recommended to avoid com-
plications by removing only the central part of the cartilage [4]. For a
similar purpose, Yotsuyanagi and his colleagues described removing
only the central part of the rib with a chiesel [12]. In our technique,
since the inferior rim of the rib is preserved, no chest wall deformity is
observed.

Persistent pain is another common complication after costal cartilage
harvesting. In the costal cartilage study conducted by Uppal and col-
leagues for ear reconstruction, pain at the donor site was the most
common complaint. In fact, in their 3 patients, pain continued in the first
postoperative year [13]. Severe pain in the donor site not only disrupts
patient comfort but can also delay patient mobilization. This poses a risk
for complications such as embolism. Yotsuyanagi et al. reported that
pain was less common in their described technique, attributing this to
less movement of the chest wall and intact muscle tissues [13]. In our
study, no patients experienced severe postoperative pain. All patients
were mobilized within three hours postoperatively, and no persistent
pain was observed after one year. We attribute this to the preservation of
the inferior border of the rib and only blunt dissection of the pectoralis
muscle. Nervus intercostalis courses together with the artery and vein in
the intercostal sulcus, inferior to the rib [14]. Preserving the inferior
border of the rib may prevent irritative stimulation of the intercostal
nerve. In addition, the perichondrium protected at the upper border also
ensured the protection of the vascular nerve bundle above it.

The limitation of our study is that all our patients were adults. Costal
cartilage is also frequently used for auricular reconstruction. Therefore,

Fig. 1. Schematic view of costal cartilage graft harvesting.
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the use of our surgical modification in the pediatric group may be the
subject of another study. Additionally, a comparative study with the
classical technique can be planned.

5. Conclusion

The technique we described for costal cartilage harvesting can be
safely applied as it results in less pain and mitigates chest wall deformity
compared to conventional techniques.

This research did not receive any specific grant from funding
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Supplementary data to this article can be found online at https://doi.
org/10.1016/j.amjoto.2024.104468.
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