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Feasibility of a polydioxanone plate as an adjuvant
material in rhinoplasty in Asians
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Nasal framework-supporting procedures such as septal extension grafts, dero-
tation grafts, and columellar strut grafts are usually required in rhinoplasty in Asian patients
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because the skin envelope is tight, but the nasal framework is small and weak. Autologous
materials are preferred, but they have some limitations related to the amount that can be
harvested and the frequency of use. Therefore, synthetic materials have been used to over-
come these limitations.

A total of 114 patients who received a polydioxanone (PDS) plate as an adjuvant
material in rhinoplasty from September 2016 to August 2017 were retrospectively investigat-
ed. The PDS plate was used as to support the weak framework and to correct the contour of
the alar cartilages. The PDS plate was used for reinforcement of columellar struts and septal
L-struts, alar cartilage push-down grafts, fixation of septal extension grafts, and correction of
alar contour deformities

Primary and secondary rhinoplasty was performed in 103 and 11 patients, respec-
tively. Clinically, no significant inflammation occurred, but decreased projection of the tip
was observed in seven patients and relapse of a short nose was noted in five patients.

PDS plates have been used in the United States and Europe for more than 10
years to provide a scaffold for the nasal framework. These plates can provide reinforcement
to columellar struts, L-struts, and septal extension grafts. In addition, they can assist in defor-
mity correction. Therefore, PDS plates can be considered a good adjuvant material for Asian
patients with weak and small nasal cartilage.
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quiring framework support [1,2]. Autologous, homologous,
and synthetic materials are used for framework support. Among
In Asians, the skin and soft tissue envelope of the nose are these materials, autologous tissue is preferred, but its harvest
strong and tight, but the cartilage is scant and weak. Therefore, a faces limitations, such as the amount and quality of cartilage, as

bulbous tip, small nose, and short nose are frequently seen, re- well as structural faults at the donor site. Synthetic materials
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have therefore been used to overcome these limitations.

Adjuvant materials recently used in rhinoplasty include porous
high-density polyethylene sheets (Medpor), polycaprolactone
(PCL), polylactic-co-glycolic acid (PLGA), poly-L-lactic acid
(PLLA), and polydioxanone (PDS) plates. In this study, a PDS
plate was used as an adjuvant material for the cartilage frame-
work during rhinoplasty. The PDS plate was made of the same
material as PDS threads and was approved by regulatory au-
thorities in Europe in 2009, the United States in 2010, and Ko-
reain 2016 [3,4].

A PDS plate remains structurally intact until 10 weeks after
implantation and serves as a temporary scaffold. After 25 weeks,
the plate is completely degraded without significant effects on
the surrounding structures [5,6]. A PDS plate also guides carti-
lage regeneration, so that new chondrocytes are arranged regu-
larly at the defect area, which prevents cartilage deviation [4].
Using a PDS plate together with cartilage results in increased
strength of the cartilage and PDS plate complex. For example,
using a 0.15-mm PDS plate with cartilage was found to yield a
3- to 4-fold increase in strength compared to the cartilage alone
[3,7].

METHODS

This study was approved by the Research Ethics Board at Chun-
gnam National University Hospital (IRB No. 2018-08-066) and
informed consent was obtained.

Patients
A PDS plate was used in 114 patients, consisting of 100 women
(87.7%) and 14 men (12.3%), over a 1-year period extending

Fig. 1. Reinforcement and straightening of the columellar strut

(A) Slight deviation shown on the columellar strut in the inferior portion created with bilayered ear cartilage. The columellar strut was wrapped
with polydioxanone (PDS) in a U-shape and fixed to the columellar strut using a PDS suture (5/0). (B) The corrected columellar strut could be re-
inforced and straightened using the U-shaped PDS plate.
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from September 2016 to August 2017. The patients’ age ranged
from 17 to 57 years (mean age, 30.8 + 8.4 years). PDS plates
were used to reinforce the columellar strut or the remaining L-
strut after septoplasty, fixation of a septal extension graft, and
correction of alar cartilage (Table 1).

Surgical techniques

Reinforcement of the columellar strut

If any deviation or weakness was observed on the harvested ear
or nasal septum when making a columellar strut, it was rein-
forced with a PDS plate. The PDS plate was cut to the length of
the required columellar strut; the size was 10 x 20 mm in most
cases. The three sides of the columellar strut were wrapped with
the PDS in a U-shape. The PDS plate was fixed to the columel-
lar strut using a PDS suture (5/0 or 6/0) (Fig. 1).

Reinforcement of the remaining L-strut after septoplasty
The main concern after septoplasty is whether the remaining L-

Table 1. Demographic data of the 114 patients in the study

Characteristic Value
Sex

Female 100 (87.7)

Male 14 (12.3)
Age (yr) 30.8+84
Previous treatment

Primary rhinoplasty 103 (90.4)

Secondary rhinoplasty 11 (9.6)
Donor site

Ear 104 (91.2)

Nasal septum 10 (8.8)
Values are presented as number (%) or mean £ SD.
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strut is strongly maintained. The nasal septum of Asians is usu-
ally small or thin, so more attention is required. After septoplas-
ty, a PDS plate can be used to reinforce the remaining L-strut
and to reduce the risk of L-strut collapse or weakening. In this
study, the PDS plate was cut to form an L-shape and attached to
one side of the remaining L-strut (Fig. 2).

Alar cartilage push-down graft

When the alar cartilage was barely advanced or bent with a tip
extension suture due to insufficient strength or size of the carti-
lage, a PDS plate was used to support the tip extension suture
and to push down the alar cartilage. The PDS plate was cut into
a tripod shape and fixed to the upper lateral and alar cartilage
(Fig. 3). In addition, it can be used along with a de-rotation graft
when additional support is required.

Support and fixation of the septal extension graft

A PDS plate was used to support and fix the septal extension
graft. The PDS plate was attached to both or one side of the sep-
tal extension graft, as a batten or spreader type. This allowed sta-
ble end-to-end placement of septal extension grafts and the L-

strut. Minor septal deviations could be also corrected by scoring
the concave side of the septum and then attaching the PDS plate
to the septum for reinforcement (Fig. 4).

Fig. 2. Reinforcement of the remaining L-strut after septoplasty

A polydioxanone (PDS) plate was cut into a L-shape with a size of
25X 15 mm. The PDS plate was attached to one side of the re-
maining L-strut.
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Alar cartilage contour correction
APDS plate can be used to correct defects in the cartilage shape,
such as dome buckling and height discrepancy of the alar carti-

Fig. 3. Alar cartilage push-down graft

A polydioxanone plate was cut into a tripod shape and fixed to the
upper lateral cartilage and alar cartilage.

Fig. 4. Support and fixation of a septal extension graft

A polydioxanone plate was attached to both or one side of the sep-
tal extension graft, as a batten or spreader type.
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Fig. 5. Alar cartilage contour correction

(A) An asymmetric and curved deformity was
seen in the left alar cartilage. (B) After correc-
tion using the suture method, a polydioxanone
plate was attached to the deformed area.

Fig. 6. Alar cartilage contour correction: umbrella shape

When a height discrepancy between the domes or pinched tip de-
formity was found, the columellar strut was reinforced using a
polydioxanone plate with an umbrella shape.

lage, to provide additional support, or to alleviate irregularities

after correction. In this series, after the curved cartilage was cor-
rected as much as possible using the suture method, a PDS plate
was attached to the deformed area (Fig S). When a height dis-
crepancy between the domes or a pinched tip deformity was
found, the columellar strut was reinforced using a PDS plate
with an umbrella shape (Fig. 6).
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Table 2. Applications of the polydioxanone plate in the 114
patients

Application No. of patients (%)
Reinforcement of the columellar strut 106 (92.9)
Reinforcement of the remaining L-strut after septoplasty 9(7.9)

Alar cartilage push-down graft 22 (19.2)
Supporting and fixing of a septal extension graft 14 (12.2)

Alar cartilage contour correction 5(4.4)

IThe total number of patients is different from the sum of the above numbers
because there were cases where two or more of the above procedures were
performed in the same patient.

Table 3. Complications in the 114 patients

Complication No. of patients (%)
Infection 0

Extrusion 0

Septal perforation 0

Local swelling and erythema 3(2.6)
Decreased projection of the nasal tip 7(6.1)

Short nose deformity 5(4.4)
RESULTS

Primary rhinoplasty was performed in 103 patients and second-
ary rhinoplasty was conducted in 11 patients. The donor sites of
the cartilage were the ear (n=104) and nasal septum (n=10).
PDS plates were used to reinforce the columellar strut in 106
cases and to reinforce the remaining L-strut after septal surgery
in nine cases. The PDS plates were also used for creation of an
alar cartilage push-down graft in 22 cases, for support and fixa-
tion of a septal extension graft in 14 cases, and for alar cartilage
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Fig. 7. Reinforcement of the remaining L-strut

(A) A 22-year-old woman with weak alar car-
tilage underwent augmentation with a sili-
cone implant and tip-plasty including an onlay
graft and columellar strut graft with nasal
septal cartilage. A polydioxanone plate was
used to reinforce the columellar strut and re-
maining L-strut septum. (B) Four-month post-
operative view.

Fig. 8. Alar cartilage push-down graft

(A) A 24-year-old woman with a short nose
underwent secondary rhinoplasty with im-
plant exchange, tip-plasty, and a lower lateral
cartilage push-down graft. A polydioxanone
plate was used to reinforce the columellar
strut and the lower lateral cartilage push-
down graft. (B) Six-month postoperative view.

correction in five cases (Table 2). No evidence of postoperative
infection or inflammation was observed (Figs. 7-9). Three pa-
tients had erythema and local swelling around the columellae,
which improved with conservative treatment. Decreased projec-
tion of the nasal tip was noted in seven patients. In addition, re-
lapse of a short nose occurred in five patients (Table 3).

DISCUSSION

Because of the tight skin and weak cartilage structure of Asians,
framework changes and support are important components of
most rhinoplasty procedures in Asian patients. Various materials
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can be used for correction, of which autologous tissues are pre-

ferred in rhinoplasty because they are highly biocompatible and
have a low risk of infection or extrusion compared to homolo-
gous or alloplastic materials [8].

The most common material used to support the framework is
the nasal septum. The nasal septum is composed of hyaline car-
tilage with similar properties to the native cartilaginous frame-
work of the nose itself [8]. Because the nasal septum is located
in the same operative field, an additional incision is unnecessary,
which reduces the operating time. In addition, the nasal septum
is straight and strong, so it can endure the tensile force of the
skin and soft tissue envelope. However, if the septum is small
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Fig. 9. Alar cartilage contour correction

(A) A 20-year-old woman with a bulbous tip.
A polydioxanone plate was used for columellar
strut reinforcement in an umbrella shape to
correct the buckling and size discrepancy of
the alar cartilage. (B) Ten-month postoperative
view.

and thin, the harvesting procedure itself is difficult and the
amount harvested might be insufficient. This might lead to sub-
sequent collapse or weakening of the L-strut. For the same rea-
son, harvesting is not possible if the nasal septum has already
been harvested in a previous operation. Another autologous
material used for framework support is the ear cartilage. The ear
cartilage is an elastic cartilage that is used mainly as an onlay
graft, rather than as framework support, due to its innate curved
shape. Nevertheless, an incision is required on the auricle be-
cause the donor site is not in the same operative field. This
could cause hypertrophic scarring or a deformity at the donor
site. Rib cartilage can provide both a sufficient amount of carti-
lage and strong support [9,10]. However, harvesting rib carti-
lage leaves a scar on the chest wall and extends the operating
time. In addition, the pleura could be perforated during harvest.

Various synthetic materials have been developed and used to
overcome the limitations of autologous tissues. The ideal syn-
thetic materials should be non-inflammatory, non-carcinogenic,
non-allergenic, resistant to mechanical strain, able to be inte-
grated into the host tissue, readily available, easy to shape, and
fully sterilizable. No synthetic material satisfies all of these prop-
erties. Representative examples of synthetic materials include
Medpor, PCL, PLGA, PLLA, and PDS plates. Medpor has
many advantages, such as being thin, strong and easy to manipu-
late [11]. However, it might damage and adhere to the surround-
ing tissues; thus, it is difficult to remove during a subsequent op-
eration. Medpor is also non-absorbable [12]. Polymers, such as
PCL, PLGA, and PLLA, are biodegradable, but the absorption
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period can be as long as 1 to 2 years. Resected cartilage appears
to regenerate after 10 weeks. Implants are necessary only as long
as the supporting tissue heals; afterward, they need to be re-
moved to avoid long-term complications. In addition, they are
thicker than Medpor, potentially damaging the surrounding tis-
sues or causing inflammation during the long absorption period
[4,6,7].

PDS is a colorless, crystalline, and biodegradable polymer that
is used mainly as a suture material and can be made in the form
of a sheet [ 13]. PDS plates are available in three types defined in
terms of thickness and perforation: 0.15 mm (perforated), 0.25
mm (perforated), and 0.5 mm (unperforated). These plates re-
main structurally intact for up to 10 weeks after implantation
and serve as a scaffold. After 25 weeks, they are degraded com-
pletely by hydrolysis and metabolized with no damage to the
surrounding tissues. Moreover, they do not cause any inflamma-
tory or foreign body reactions [4,5]. Another important feature
of PDS plates is their ability to guide cartilage regeneration [7].
This plate is flexible and light, and has the mechanical proper-
ties of retaining memory and stiffness when an external force is
applied. Therefore, it has been used to stabilize the nasal carti-
lage framework structures [3,5,14].

A 0.15-mm perforated PDS plate was applied as an adjunct to
reinforce the columellar struts or L-struts and alar cartilage
push-down grafts, as well as for septal extension graft fixation
and alar contour correction. The 0.15-mm perforated PDS plate
retains its stiffness for 10 weeks after implantation, which is a
sufficient interval for the grafted cartilage to be remodeled and
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Fig. 10. Comparison of the PDS plate and Suture method
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tion and maintenance. PDS, polydioxanone.

=

A suture (red X) has only one point of contact, but the plate (red rectangle) has a large area of contact, making it more robust for shape correc-

enveloped by connective tissue [3,4]. In addition, blood and
nutrients can be supplied to the cartilage through the perfora-
tions, providing a favorable environment for the survival of the
grafted cartilage [15]. If a columellar strut made of ear cartilage
or the nasal septum is weak or bent, a PDS plate can be wrapped
around the strut in the form of a U-shape. Definite improve-
ments in strength and shape could be confirmed under direct
vision and palpation (Fig. 7).

The septal cartilage of the nose is the most common material
used in dorsal lengthening procedures to correct a short nose.
However, the cartilaginous framework of Asians is often weak
and thin; thus, the amount of harvestable septum is insufficient
in most patients with a short nose. Therefore, excessive harvest-
ing can occasionally induce a saddle nose. In addition, although
the L-strut is sufficient, correction should be performed using a
scoring procedure when deviation occurs. For these reasons, the
stability of an L-strut cannot be guaranteed. To prevent L-strut
weakness, the PDS plate is attached to the remaining L-strut to
enhance the strength of the remnant L-strut and to reduce the
possibility of collapse. Moreover, the corrected nasal septum
can be maintained in a straight form after reduction because the
PDS plate acts as a splint (Fig. 8).

A tip extension suture is another useful tool for Asian patients
[16]. When a PDS plate is used in tip correction, the contact area
is the surface, so that the retention force is superior to the sutur-
ing method alone. In addition, the PDS plate can act as a scaffold
or splint for weak or deformed alar cartilage, enabling it to main-
tain a favorable shape and strength (Fig. 9).

The septal extension graft can be fixed as a spreader or batten
type. In this manner, a PDS plate is placed over the graft to facili-
tate fixation and to increase the strength of the graft. The PDS
plate also allows end-to-end placement of a septal extension
graft, which reduces the extent of septal bulging of a bilateral
spreader or batten graft. The PDS plate retains similar memory
and stiffness to the ear cartilage, so it can be used to correct the
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alar contour. In addition, it can be used for deformities of the
upper lateral cartilage, such as inner valve collapse.

Compared to the line or point force exerted by a suture, the
membrane-type PDS plate is advantageous because it has a larg-
er contact surface (Fig. 10).

As a recommendation based on our experiences, the PDS
plate should be have a rounded-off edge to prevent palpation
and exposure, particularly at the nasal tip and anterior columel-
la, because the plate can be palpable or exposed if its cutting
edge is sharp. Additionally, the authors recommend that an ob-
jective evaluation should be conducted over a relatively long fol-
low-up period (more than 1 year) with accurate measurements
of the tip projection and columello-labial ang]e.

The PDS plate has been used in Europe and the United States
for more than a decade, and it is a safe material in plastic surgery.
It provides a scaffold for autologous tissue not as a point, but as
a surface, resulting in greater strength. In addition, as a frame
support, it can also be used for a range of applications, such as
contour correction. Therefore, it is a good alternative synthetic
material, particularly for Asian patients with weak and deficient

nasal cartilage.
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