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LITERATURE REVIEW 

ABSTRACT

BACKGROUND.  The reconstructive surgery is a domain in continuous research for new techniques and alloplastic materials 
for replacement of complex defects. Different biomaterials are used in soft tissue reconstruction including polypropylene 
meshes covered with collagen, which have the best results in abdominal and pelvic surgery, but are not yet used in nasal surgery. 
MATERIAL AND METHODS. We analysed the studies from the literature regarding the different alloplastic implants used in 
nasal reconstruction surgery, their benefits and contraindications for nasal defects.  
RESULTS. The most used polymers are Silicone, Medpor®, Mersilene® and polypropylene. Silicone is no longer widely used 
in facial reconstructive surgery because of its many complications. Medpor® (high-density polyethylene) is used for reconstruc-
tion of the facial skeleton and for aesthetic contour enhancement, including nasal reconstruction. Mersilene® (polyethylene 
terephthalate) is used for dorsum nasal defect reconstruction.  Gore-Tex® is used for soft-tissue augmentation in the nose and 
is not recommended as a structural graft. Polypropylene meshes (Marlex®) are widely used in abdominal and chest wall recon-
structive surgeries, with few studies on using them in nasal cartilage reconstruction.  
CONCLUSION.   Nasal reconstructive surgery is a difficult part of plastic surgery than can cause many problems to the surgeon, 
the need for soft tissue and cartilage reconstruction are difficult to solve in a repeatedly operated nose with few autogenous 
graft options and complex reconstructive surgeries, especially in posttraumatic defects and revision rhinoplasties. There are 
many alloplastic implants that can be used with excellent results.
This paper is supported by the Sectoral Operational Programme Human Resources Development (SOP HRD), financed from the European 
Social Fund and by the Romanian Government under the contract number POSDRU/159/1.5/137390
KEYWORDS: polypropylene mesh, collagen coverage, biocompatibility, reconstructive surgery, alloplastic implants

INTRODUCTION

The reconstructive surgery is a domain in continu-
ous research for new techniques and alloplastic mate-
rials for replacement of complex defects. Nasal recon-
structive surgery includes many options: skin, bone 
and cartilage grafts, local flaps, regional flaps and free 
flaps and composite grafts; but, regardless of the fact 
that autogenous grafts are the most used materials for 
repairing nasal defects, many complications of these 
grafts occur. Different biomaterials are used in soft tis-
sue reconstruction including polypropylene meshes 

covered with collagen, which have the best results in 
abdominal and pelvic surgery, but are not yet used in 
nasal surgery.

The nasal reconstructive surgery must follow the 
nasal aesthetic subunit principle and the reconstruc-
tion is made in three anatomical layers: the internal 
lining, the structural support and the skin coverage. 
It is important to maintain the function of the nose 
and the aesthetic aspect. Since it is localized in the 
middle of the face, the reconstruction surgery will 
have an important psychological role and it is impor-
tant in the social relationships of the patient. It is im-
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portant to choose the best implant for the nasal re-
construction surgery because it is of great functional 
importance and aesthetic role for the facial symmetry. 

THE IDEAL BIOMATERIAL FOR NASAL 
RECONSTRUCTIVE SURGERY

The ideal biomaterial which can be used in nasal 
reconstructive surgery must have a range of macro-
scopic and microscopic characteristics1. 

The macroscopic characteristics of an ideal bioma-
terial are: compatible physical properties, retains con-
stant shape and volume, non-resorbable1, non-aller-
genic2, easily removable, retains stable position1, can 
be shaped to the desired form, sterilizable2, does not 
migrate, exchangeable, modifiable, easily available 
and cost-effective1. Polymers are important in soft- and 
hard-tissue contour restoration. 

 The microscopic characteristics are: no or minimal 
inflammatory response or surface contamination, in-
fection resistant, non-degradable, no disease transmis-
sion and non-carcinogenic1. The ideal alloplast must 
be chemically inert, biocompatible3, not physically 
modified by soft tissue; it should elicit no chronic in-
flammatory reaction or foreign body reaction, inte-
grate into soft tissue or bone, resist mechanical strains. 
The site of implantation must meet the following con-
ditions: no infection, no poor soft-tissue coverage, no 
poor blood supply from scarring, no history of radio-
therapy, no soft-tissue tension2.

The available synthetic meshes are considered non-
carcinogenic, but the chronic inflammation that could 
be determined by the meshes can cause cancer. There 
are cited several cases of squamous-cell carcinoma 
(SCC) of the abdominal wall in patients with long-
term mesh infection4.

The ideal biomaterial should mimic the colour, 
consistency and aesthetic aspect of the recipient area, 
permitting tissue ingrowth5.

The cartilage is an immunologically privileged tis-
sue because of its matrix through which antibodies 
and lymphocytes are unable to pass; but, if the matrix 
is damaged, the cartilage is susceptible to immuno-
genic rejection. So the crushed allografts are more 
quickly resorbed than block allografts. This explains 
the slow but constant resorption of the cartilage allo-
grafts (homologous cartilage)2. The cartilage graft re-
jection is primarily a cell-mediated reaction with 
minor contribution of beta-lymphocytes6. Alloplastic 
material has no donor site scars or morbidity, a limit-
less source, no operative time for harvesting of the 
graft and no potential for disease transmission, with 
low operative time and major patient satisfaction2.

In nasal reconstructive surgery, the ideal biomate-
rial for cartilage repair is the autogenous cartilage 

graft, but the supply of autogenous cartilage is, in 
many situations, limited and there is an important 
morbidity at the donor site7. 

Many synthetic materials are used in reconstructive 
surgery and also in nasal reconstructive surgery, in-
cluding Medpor® (porous polyethylene), Gore-Tex®, 
polypropylene and many others. But, there are many 
complications that can occur when using these materi-
als7.

Implant characteristics for using them as nasal im-
plants are pore size, consistency and malleability. 
Meshed implants have host tissue ingrowth which min-
imizes infection. Porous implants have a smaller pro-
portion of empty space in comparison to meshed im-
plants. They allow host tissue ingrowth that provide 
stability, but the ingrowth is lower than of the meshed 
implants; so, the implant removal, if needed, is less 
complicated8. There are many options regarding the 
alloplastic materials in nasal surgery, but it must be 
reinforced that the ideal nasal implant is an autoge-
nous implant and the allogenic polymers must be used 
with great care8.

A large variety of alloplastic materials have been 
used for nasal dorsal reconstruction. The thin dorsal 
soft tissue and proximity to the nasal cavities pose chal-
lenges to the use of alloplasts3, limiting their use to 
mainly the dorsum nasi9.

The most used polymers in nasal augmentation are 
Gore-Tex®, polyamide mesh and Silicone10.

Silicone (polydimethylsiloxane), polyurethane 
(PU), polyethylene (PE), polyethylene terephthalate 
(PET), polytetrafluoroethylene (PTFE), methylmeth-
acrylate (MMA) and other thermoplastic polymers 
have a high degree of biocompatibility and resistance 
to degradation, except under extreme heat, UV radia-
tion or hydrolysis11. Hydrophilic polymers are more 
susceptible to degradation than hydrophobic poly-
mers2.

Silicone (polydimethylsiloxane)
Silicone is the most commonly used implant for 

nasal augmentation; it is inert and determines little 
tissue reaction, it develops around itself a fibrous cap-
sule that stabilizes the implant and it can be colonized 
with bacteria. In many countries, this implant is not 
used at present because of the many complications it 
leads to: exposure, migration, calcification, extrusion, 
inflammation12.

Silicone takes the form of fluid, gel or rubber13. As 
fluid or gel, it determines a cellular response as a for-
eign-body reaction (silicone inclusions in giant cells 
surrounded by neutrophils, plasma cells, and lympho-
cytes)14. So, it should never be injected for soft-tissue 
augmentation. This foreign-body reaction also forms 
a capsule around the implant. Silicone rubber implant 
sheets are used for malar, chin and nasal augmenta-
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tion. Silicone elastomers are stable to heat and oxy-
gen, sterilizable with ethylene oxide gas, irradiation or 
steam15,16, non-porous (they resist tissue ingrowth), 
chemically inert, non-biodegradable, nontoxic and 
non-allergenic, good electrical insulators, versatile by 
taking many shapes and malleable intraoperatively. 
Silicone elastomers are also used for making the shell 
of tissue expanders2.

Medpor® (high-density polyethylene)
High-density molecular weight polyethylene 

(HDPE) is biocompatible, nonresorbable, with a high 
tensile strength and can cause less underlying bone 
resorption than other implants17. It allows both bony 
and soft-tissue ingrowth. It has low infection rates. 
HDPE cannot be used in sites that have low vasculari-
zation, in sites where soft-tissue coverage is poor and 
in the presence of infection. It has been used in chin, 
nasal, malar and mandibular angle augmentation, and 
for trauma surgery2.

Medpor® (high-density polyethylene), introduced 
in the 1970s, elicits minimal foreign body reaction18. 
Its interconnecting pore structure allows for fibrovas-
cular ingrowth and integration of the surrounding tis-
sue. It was widely used in rhinoplasty and revision rhi-
noplasty, but nowadays it is rarely used because of its 
important complications. Medpor® can be used as 
columellar strut, dorsal, spreader, rim and batten 
grafts and in patients with septal perforation. The 
complications cited are lateral movement of implant, 
fistula formation, skin thickness, erythema, abscess 
formation, extrusion of the implant (inserting it close 
to the incision site is a risk factor for extrusion) and 
infection19. 

When the mesh was used for septal perforation no 
extrusion or other complications were described. It 
does not lead to the problems associated with solid 
and nonporous grafts. Medpor® implants determine 
excellent contouring, increased mechanical stability, 
decreased risk of implant migration and infection. 
They improve nose function and can resist to trauma 
and scar contracture force. These types of implants 
are better than cartilage grafts, because they do not 
have cartilage memory problem and do not lead to 
recurrence. The most frequent complications of this 
mesh occur in rim grafts, so it is not indicated to use 
Medpor® implants. Another contraindication of this 
implant is the strut grafts. It can be used as dorsal and 
spreader grafts and for small-size septal perforations19.

Medpor® determines rapid ingrowth of vascularized 
tissue with collagen deposition, leading to implant sta-
bilization. It can be sculptured into the desired shape, 
but it can create an unnatural appearance over the 
dorsum nasi because of its stiffness. They prove to have 
good results in dorsum nasi augmentation due to their 
long-term structural stability and lack of resorption3.

Medpor® implant used as a skeleton substitute is 
biocompatible and porous. For this reason, it has been 
used for facial skeleton reconstruction and for aes-
thetic contour enhancement. The use of alloplast im-
plants for nasal reconstruction is controversial in the 
literature because their immune tolerance is not well 
known. Medpor® has been used for chin and malar 
augmentation. The histopathological results revealed 
soft tissue ingrowth and collagen deposition with for-
mation of vascularization. The complications were 
few, including extrusion and infections, but 91% of 
the implants remained unchanged20. 

Considering the results and the data reported in 
the literature, Medpor® seems to be the best alloplastic 
implant for facial bone substitute with high patient 
satisfaction20.

Mersilene® (high density polyethylene)
Mersilene® (high density polyethylene) is used in 

the augmentation of the temporal fossa. This mesh 
can be folded to recreate the anatomical configura-
tion, contours naturally to the defect, it is cost-effective 
with very good aesthetic results and low complication 
rate, including extrusion, exposure of the implant and 
infection. This type of implant has proved to be better 
than HDPE implants for the augmentation of the tem-
poral fossa21. Mersilene® provides a natural appear-
ance, but with a high infection rate and an extensive 
fibroblast ingrowth. It is also used for the augmenta-
tion of the dorsum nasi22. Polyester mesh (Mersilene®) 
is preferred as nasal implant in some studies, even if it 
has a 3.5% infection rate8.

Porous high-density polyethylene (PHDPE) is 
widely used as a nasal implant, for chin and malar aug-
mentation and for orbital reconstruction. It has been 
widely used in facial reconstructive surgery for soft-
tissue augmentation and structural support, but it is 
rigid and it has documented infection rate8.

Mersilene® is a stable and easily shaped mesh for 
dorsum nasal defect reconstruction, with contradic-
tory results depending on the study. Extensive fibro-
blast ingrowth stabilizes the mesh, but it has been less 
preferred for dorsum nasi reconstruction than Gore-
Tex®23.

Polyethylene terephthalate is used in reconstructive 
surgery including arterial prostheses. PET is used for 
abdominal and chest wall reconstruction and for gen-
ioplasty24, head and neck surgery and facial and nasal 
augmentation25.

 
Gore-Tex® (expanded polytetrafluoroethylene)
PTFE (polytetrafluoroethylene) was introduced to 

plastic surgery as Proplast® facial implants. It forms a 
fibrous tissue layer on the bone26, but can cause for-
eign body reaction. For subcutaneous augmentation, 
PTFE is available as Gore-Tex®, which gives good 
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strength, is biologically inert, non-allergenic, non-car-
cinogenic, its pores allow for tissue ingrowth and has 
low infection rates2. It has been used clinically in facial 
aesthetic surgery for lip27, chin28, nasal29-31, malar28 and 
forehead augmentation2.   

If extensive augmentation of the dorsum nasi is 
needed, the autogenous grafts cannot be used, so the 
need for an alloplastic graft is great. Gore-Tex® is a 
promising material. Gore-Tex® is used extensively in 
vascular surgery and has a high biocompatibility. It has 
been used for the first time as a vascular prosthesis in 
197232. This polymer was used in many revision rhino-
plasties where there were few options for autogenous 
grafts. In comparison with Mersilene®, it has poor 
chronic inflammation and foreign-body reaction33. 
This polymer can be used extensively in facial recon-
structive surgery because it fills up the prominent skin 
creases and bony depressions. For this reason, it is 
widely used for chin augmentation. There have been 
few complications after using Gore-Tex®34, the surgical 
approach and technique being very important for this 
aspect. It has low migration rate. Gore-Tex® is used 
with excellent result in general and vascular surgery. 
For the rhinoplasty surgery future studies are needed 
to prove the long-term success and morbidity22.

Gore-Tex® is used for soft-tissue augmentation in 
the nose and it is not recommended as a structural 
graft. It has an overall complication rate of 3.2%. It has 
sufficient ingrowth to stabilize the implant, but it al-
lows the graft removal if it has encountered complica-
tions. A new implant of Gore-Tex® reinforced with 
fluorinated ethylene propylene enhances pliability 
and firmness. It has favourable vascular migration and 
limited capsule formation in an experimental study8.

Gore-Tex® is an excellent implant for chin augmen-
tation, especially using the dual plane Gore-Tex® chin 
augmentation procedure35.

Gore-Tex® is used in general and vascular surgery. 
It has low tissue reactivity, excellent biocompatibility 
and reasonable cost. Its microporous composition en-
courages tissue ingrowth, which confers stability to the 
implant. Due to these characteristics, the implant 
firmly adheres to the surrounding tissues and prevents 
migration. It can fill or contour a defect, but it pro-
vides little structure at the implant site3. In a multi-
center, retrospective study on 309 patients who under-
went dorsal nasal augmentation with Gore-Tex im-
plants, 3.2% of the implants were infected in the pa-
tients with nasal septal perforation36.

Polypropylene meshes and polypropylene covered 
with collagen meshes

Polypropylene meshes are widely used in abdomi-
nal and chest wall reconstructive surgeries, with few 
studies on using them in nasal cartilage reconstruc-
tion.

Yucebas K. et al evaluated the effectiveness and bio-
compatibility of the polypropylene mesh in experi-
mental rabbits for nasal septal perforations. The surgi-
cal management includes the advancement of the 
mucosal flaps with cartilage interpositional grafts be-
tween the mucosal walls. Polypropylene meshes are 
very frequently used for inguinal hernia repair be-
cause it is biocompatible and stable. The polypropyl-
ene meshes were placed between the two mucosal 
flaps. The polypropylene mesh is biocompatible, 
cheap and manipulable in terms of dimensions. The 
mucosa could proliferate on this mesh, and it could 
cover the edges of the defect as well as the cartilage, 
with no rejection in the laboratory rabbits. The mesh 
caused limited fibrosis and foreign body granuloma 
stimulated by the chronic inflammatory response, with 
no rejection or infection. The biocompatibility of this 
mesh with the septal mucosa was very high37.

Pierce L.M. et al compared the use of polypropyl-
ene meshes covered with collagen and simple polypro-
pylene meshes in abdominal wall reconstructive sur-
gery, regarding the expression of genes responsible 
for formation cells, which have a role in wound heal-
ing. They studied the genes in laboratory rats, created 
the abdominal wall defects and repaired them with 
polypropylene meshes covered with collagen and sim-
ple polypropylene meshes. The histological, immuno-
histochemical and mRNA analyses show that, one 
week after implantation, composite meshes elicited a 
greater inflammatory response than simple polypro-
pylene meshes and an increased mRNA expression of 
4 proinflammatory cytokines. But after 90 days the in-
flammatory response and the expression of cytokines 
were comparable in both meshes, showing similar re-
sults for both types. Both meshes can be used in ab-
dominal wall reconstruction with great results38.

Goulart F. et al performed an immunohistochemi-
cal analysis of the polypropylene mesh coated with 
highly purified collagen gel in laboratory rats. Those 
meshes caused important changes in angiogenesis and 
in immune reaction of metalloproteinase around 
mesh implants. There was a higher vessel density com-
pared to simple polypropylene meshes, more stability 
of MMP-3 with the decrease of MMP-3 after 14 and 90 
days and a decrease in average density of MMP-3 after 
21 days in the simple polypropylene meshes and after 
90 days in the polypropylene meshes covered with col-
lagen. This can improve the mesh biocompatibility for 
pelvic floor surgery39.

Collagen has a cell ingrowth enhancement poten-
tial and, because it is a natural polymer, it has a unique 
biocompatibility. There are studies that explain that 
using a collagen/polypropylene mesh intraperito-
neally can decrease visceral adhesion. An acetic acid 
extracted collagen coating experiment was developed 
in experimental rats and the results were very good, 
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with few complications and a good biocompatibility of 
the polypropylene mesh40.

Collagen/ polypropylene composite meshes (Pari-
eten®) can increase the infection rate in experimental 
rats, but it has very good biocompatibility and low ad-
hesion rate in laparoscopic incisional hernia repair41.

In an observational study on patients with a stage 2 
cystocele with or without associated apical or posterior 
vaginal wall collapse, collagen/polypropylene com-
posite meshes were used, with a high recurrence rate 
and a high exposure rate, so the results were poor. 
The composite meshes will not be used for this type of 
defects42.

An experimental study on laboratory rabbits com-
pared the use of polyester with absorbable layer pros-
thesis and collagen-elastin/polypropylene prosthesis 
for the repair of abdominal wall defects. The results 
were comparable, with approximately the same adhe-
sion rate formation. The polyester mesh with absorb-
able layer has a higher deposition of collagen type I 
and collagen type III. The presence of metalloprotein-
ases was approximately the same, expression of MMP-
1, MMP-8 and MMP-13 were studied, with low differ-
ence in MMP-13 at 60 days. The expression of MMP-13 
increased in the polyester mesh with absorbable layer 
prosthesis group43.

The polypropylene mesh provides mechanical 
strength, a predictable host response and it is widely 
used for ventral hernia and pelvic organ prolapse. It 
has many complications such as chronic local tissue 
inflammatory response and dense fibrous tissue depo-
sition. The biologic scaffold materials composed of 
extracellular matrix (ECM) are rapidly degraded in-
vivo and are associated with constructive remodelling 
and minimal fibrosis. If the polypropylene mesh is 
coated with ECM, it lowers the inflammatory response. 
At 180 days, there is a decrease in the density of col-
lagen and the amount of mature collagen deposited 
between the mesh fibers, in comparison with polypro-
pylene meshes. ECM coating lowers the chronic in-
flammatory response and associated scar tissue deposi-
tion characteristic of polypropylene44.

There are studies in abdominal surgery that com-
pare a new mesh, Parietex composite ventral patch, 
with Ventralex ST hernia patch and Proceed ventral 
patch in laboratory rabbits for the study of umbilical 
hernia repair. Adhesion formations were greater for 
Proceed ventral patch compared to Ventralex and Pa-
rietex. The Proceed ventral patch has tissue-integrated 
adhesions affecting the intestinal loops and greater 
macrophage response. All the implants have similar 
patterns of collagen I and III deposition. Parietex and 
Ventralex have excellent mesothelialization with min-
imum adhesion formation45.

The collagen-coated non-absorbable monofilament 
polypropylene mesh (Avaulta plus®) for cystocele has 

no benefit compared with conventional anterior colp-
orrhaphy, but elicits greater costs. The objective cure 
rate was 39.8% with the conventional method and 
88.1% with the alloplastic method, with better ana-
tomical outcome. It has high exposure rate compared 
to conventional surgery. This study proves that coated 
meshes do not have any advantages compared to the 
uncoated meshes in pelvic surgery. There was a high 
rate of urinary incontinence because the mesh can 
overcorrect the position of the bladder neck and/or 
urethra46. This study is not relevant for nasal recon-
struction because the complications that are cited 
occur because of the type of surgery, not because of 
the mesh used.

The collagen-covered meshes (Collamend®, Surgi-
sis® and Permacol®) can be used with good results in 
abdominal surgery. These collagen-covered meshes, in 
contact with Staphylococcus aureus and Staphylococ-
cus epidermidis, show greater bacterial loads than the 
polytetrafluoroethylene mesh Preclude®. There is no 
benefit using them if there is an infection at the im-
plantation site. Preclude® has better results in a con-
taminated area47.

For pelvic floor reconstruction, it is researched the 
0.5% chitosan-coated or high molecular weight poly-
propylene mesh (Ch-PPM). This mesh determines 
preferential attachment of myoblasts over fibroblasts. 
Ch-PPM has an early macrophage phenotype response 
that determines more functional outcomes48.

Fibroblast or the mesenchymal stem cell (MSC) coats 
Parietex® (polyester), SoftMesh® (light weight monofila-
ment polypropylene), TIGR® (polylactide composite) 
or Strattice® (porcine dermal collagen). MSC coating 
lowers secretion of cytokines IL-1beta, IL-6 and VEGF by 
macrophages, with the exception of SoftMesh®. Inti-
mate interactions between cell-coated meshes and mac-
rophages were cited. Cytokine response to fibroblast 
coating varies, but MSC coating lowers the immuno-
genic effect of both synthetic and biologic meshes. Cell 
coating appears to affect mesh biocompatibility and may 
become a key process in mesh evolution49.

In other studies, SoftMesh®, Parietex-TET®, TIGR®, 
Marlex® (heavy weight monofilament polypropylene) 
and Strattice® were coated with human dermal fibro-
blasts (HFs), rat kidney polypropylene (NRKs) and rat 
MSCs. These covered meshes modulate the host re-
sponse to various synthetic and biologic meshes50.

In pelvic reconstructive surgery for pelvic organ col-
lapse, collagen-coated polypropylene mesh has been 
used, with little degeneration of the collagen barrier 
and with good clinical results51.

Polypropylene (Marlex®) is widely used in large 
scale for chest and abdominal wall reconstruction. For 
this polymer, explantation is very difficult because of 
the tissue ingrowth that occurs. It is highly porous, like 
Medpor®, and therefore has the risk of infection2.
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DISCUSSIONS

 The aim of nasal reconstructive surgery is to repair 
the defect with preservation of the nasal function and 
its aesthetic aspect. The surgeon must apply the nasal 
aesthetic subunits principle and he/she has to repair 
the three layers of the nose: internal lining, structural 
support and skin covering. Autogenous cartilage is the 
best graft for structural reconstruction. But for revi-
sion nasal reconstruction where the autogenous carti-
lage is in short supply, the alloplastic implant has been 
used with good results52.

 Gore-Tex® is used for the augmentation of the dor-
sum nasi or lateral walls, premaxilla graft, tip or su-
pratip graft. According to Ham in a study performed 
in 2003, the rate of infection was of 0-10%52. Gore-
Tex® is widely used in rhinoplasty surgery, but recent 
histological studies demonstrated that they determine 
greater foreign-body reaction than suspected53. 

Silicone is used for dorsum nasi augmentation and 
as a columellar strut. Ahn, in 2004, used this implant 
with excellent results, with few complications includ-
ing misalignment of the silicone dorsal implant and 
recurrent dorsal edema52.

Porous high-density polyethylene (Medpor®) can 
provide much structural support. It has low rates of 
exposure and infection. Pre-formed implants exist 
(dorsal implant, columellar strut and external valve 
battens) and can be molded as desired52. Its use re-
mains controversial because of its important complica-
tions: extrusion and infection53. It can be used for 
structural support. It is used for trauma surgery, not 
only in rhinoplasties54.

Mersilene® (polyethylene terephthalate) is used for 
volume correction in nasal reconstruction, but it can-
not be used for structural support. Connective tissue 
that grows around it attaches the mesh54. It is an excel-
lent alloplastic implant for facial skeleton augmenta-
tion if autogenous grafts cannot be harvested. It can 
be rigid and sometimes is palpated extraorally and 
infection is a complication cited55.

Tissue engineered cartilage is the technology of the 
future. Chondrocytes are harvested from the nasal 
septum and cultivated for implanting on a biodegrad-
able scaffold and then implanting them in the nasal 
dorsum52.

Polypropylene is rarely used in nasal reconstructive 
surgery with few studies on its advantages and disad-
vantages as a nasal implant. Polypropylene meshes are 
widely used in abdominal wall reconstruction and pel-
vic prolapse surgery56. Collagen coated polypropylene 
meshes are used in the same field, but future studies 
will determine if they can be used with excellent re-
sults in nasal reconstructive surgery. 

CONCLUSIONS

There are many studies that confirm the supremacy 
of using polypropylene meshes covered with collagen 
in comparison with polypropylene meshes in abdomi-
nal and chest wall reconstruction. Despite the widely 
use of alloplastic implants in nasal surgery, polypropyl-
ene meshes are rarely used for nasal reconstruction, 
Gore-Tex® is used at a larger scale than other bioma-
terials. Some authors cite that polypropylene meshes 
can be used for nasal septal reconstruction with good 
results. 

Coverage of polypropylene meshes with collagen 
gives them a better biocompatibility, with fewer com-
plications and better integration of the implants. Col-
lagen is a natural polymer, which is part of the original 
cartilage that we want to reconstruct; it is biocompati-
ble and does not enhance foreign-body reaction. The 
coverage of the mesh with this polymer can only give 
better results in nasal reconstructive surgery.

Nasal reconstructive surgery is a difficult part of 
plastic surgery than can cause many problems to the 
surgeon; the need for soft tissue and cartilage recon-
struction are difficult to solve in a multiple operated 
nose with few autogenous graft options and complex 
reconstructive surgeries, especially in posttraumatic 
defects and revision rhinoplasties. Many alloplastic im-
plants are used in nasal reconstructive surgeries, but 
there is not any ideal biomaterial which can be used in 
these situations where the recipient bed is vicious, it 
has many scars from previous surgeries and low vascu-
larization. The alloplastic implants in this condition 
have also poor results, but future studies in nasal re-
constructive surgeries regarding polypropylene 
meshes covered with collagen could have excellent 
results.
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