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Augmentation of the nasal dorsum using Gore-Tex®: intermediate results of a 
retrospective analysis of experience in 66 patients

Out of the numerous implant materials that have been used for augmentation of the nasal dorsum, autogenous cartilage is 
considered to be the optimal grafting material due to its versatility and long-term survival. However, in the case of 
extensive augmentation often an alternative grafting material is needed. Homologous cartilage seems an attractive option, 
but is not commonly used because of the fear of disease transmission, the long-term unpredictability and the possibility of 
warping. Alloplastic grafts have offered varying degrees of success in rhinoplasty, but have resulted in significant 
complications as well. Lately, expanded polytetrafluorethylene (Gore-Tex K) has proven to be a promising synthetic 
material in nasal dorsal augmentation. However, convincing long-term success compared to autogenous cartilage grafts is 
still lacking and numbers are insufficient. This paper consists of a prelimary report about the use of Gore-Tex K soft-tissue 
patches in nasal dorsal augmentation in 66 patients over a 6-year period, which forms the largest European series so far. 
No complications were observed in either primary (29%) or revision rhinoplasties (71%). Keywords    nasal dorsal 
augmentation    alloplast    polytetrafluoroethylene

In augmentation of the nasal dorsum, even the most expcri-
cnced surgeons differ in thcir approach and choicc of materials, 
highlighting Ihc many options that are availablc. Most would, 
howcvcr, concur that aulogenous cartilage is Ihc material of 
choice in most of the cases. Il is manipulaled with ease while its 
resilience lends good support to the reconstruction. In addition, 
inlection and resorption of autogenous cartilage grafts in the 
nose are extremely rare.1'2 At times, autogenous material is nol 
the aulomalic choicc. The quantity or quality of scptal 
cartilage may bc limilcd duc lo previous surgery or problcms 
might be cxpcclcd regarding the irregularity or unpredictability 
of auricular and costal grafts.3
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In the qucsl for an adequate substitutc, scvcral alternative 
materials have been used wi th varying degrees of success. 
Homologous cartilage seems an attractive option but is not 
commonly used, because offcar of disease transmission, long-
term unpredictability and the possibility of warping.4 6 In 
terms of volume consistency, xcnografts are probably even 
more unprcdictable than homografts.7 Out of the sevcral 
synthetic materials that have been used as allografts in nasal 
dorsal augmcntalion, silicone and Mersilene (polyclhylcne 
tcrephlhalatc) have been documented rathcr well.s Most of the 
silicone dorsal implants have been used in oriental patients. 
Because silicone is not porous, tissue ingrowth does nol occur, 
which incrcascs the risk of inlection and cvcntual cxtrusion as a 
result of dead space between graf t and tissues.1()J ' Mersilene is 
stablc and easily shapcd providing a natural fccl. It has been used 
in the nasal dorsum wilh rcasonablc success by a sclcctcd group 
of rhinoplasty surgeons who rcporlcd inlection ralcs of
up to 4%), ncccssitating rcmoval in Unforlunalcly,
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extensive fibroblast ingrowth makes it extremely difficult to 
remove should the occasion arise.
A promising alloplast in rhinoplastic surgery seems to be 

Gore-Tex® (polytetrafluoroethylene). Animal studies have 
shown it to be highly biocompatible.14'15 The success of 
Gore-Tex® as an allograft is already well documented in 
other areas of the human body, in particular in vascular 
surgery.16 Since the early 1990s it has been increasingly used for 
nasal dorsal augmentation as well. Subsequently, several 
studies have reported this nasal implant material to be well 
tolerated.17"21 The most comprehensive study derives from 
Godin et al.,22 who reported a multicentred, retrospective 
study of 309 patients all receiving Gore-Tex® implants to 
augment the nasal dorsum with a follow-up ranging from 5 
months to 10 years and a mean of 44 months. Ten (3.2%) of the 
309 grafts became infected and were removed, mostly in 
patients undergoing revision rhinoplasty and/or concomitant 
septal perforation closure.
Although many initial reports within the literature have 

been optimistic, scepticism prevails about the use of Gore-
Tex® as a nasal implant, based mainly on complications such as 
infection and extrusion that have occurred with other 
'promising' implants in the past. Therefore, careful evaluation 
and reporting of intermediate and long-term results with 
alloplasts in rhinoplastic surgery has become imperative. With 
this study we would like to contribute our experience to the
few published series on the use of Gore-Tex K in nasal dorsal 
augmentation.

had been fully prepared. We used new gloves and previously 
unused instruments in a clean field to préparé the implant, 
while avoiding contact between the implant and the skin. Bef 
ore insertion, the implant was soaked in a Gentamycin 
antibiotic solution and the pocket was irrigated with that same 
solution. One hour bef ore starting the operation, the patiënt 
received one intraveneus dose of l g flucloxacilline.
As in our usual routine, all intranasal and extranasal inci-

sions were closed after obtaining adequate hemostasis. Adhe-
sive tape and nasal splints were applied and left in place for l 
week. Interna! dressings were removed within 3 days. 
Patients were sent home the same day of the surgery.

Results
This series encompases 66 patients with Gore-Tex® implan-
tation of the nasal dorsum, including 23 males and 44 females. 
Age varied from 10 to 66 years (mean 35.9). Of these, 66 
patients 47 (71 %) underwent previous rhinoplasty, all in other 
institutions. The causes of the initial deformities included 
congenital origin (18%), trauma (24%) and surgery (58%). In 
each patiënt an external rhinoplastic approach was used for 
implantation of the Gore-Tex K graft.
During the postoperative follow-up, ranging from 3 months 

to 72 months (mean 17.9), no complications were observed in 
both primary and revision rhinoplasties. In one patiënt the 
Gore-Tex l{ implant was replaced by auricular perichondrium 
and cartilage, because of excessive augmentation.

Patients and methods
From 1999 to 2000, 70 patients underwent rhinoplasty with 
Gore-Tex l{ implantation in our hospital. The Gorc-TcxK 

implants were used for augmentation of the nasal dorsum 
exclusively. All the surgical procedures were pcrformed by the 
senior author (H.D.V.). Patients were treated under a gcncral 
ancsthetic with additional local anaesthesia (mixture of mar-
caine 0.5% and lidocaine 1% with adrenaline l : 100000) in 
the surgical area. In cach paticnl an cxlcrnal rhinoplastic 
approach was used to gain exposure to the underlying bony 
and cartilaginous framework of the nosc.
The dcsired area to be augmented was markcd on the nasal 

dorsal skin bei ore infiltration oflocal anaesthesia. The pocket 
was made nearly the exact sizc of the implant preventing 
displacement during the initial hcaling process. The Gore-
Tex l{ implant was (ixatcd using Tissue-col15 or sulures. In 
some cases additional smal l picces of autogenous cartilage 
grafts (septal or auricular) were additionally implanted. The 
alloplastic implant was handled in a 'no-touch' manner. Gore-
Tex" (W.L. Gore & Associates, Flagstaff, AZ, USA) sub-
cutaneous augmentation sheets in thickncsscs of l, 2 and 4 
mm were fashioncd to the approprialc shapc. The implant 
was not removed from its slcrile packaging, until the wound

Discussion
Gore-Tex" (expanded polytetrafluoroethylene or ePTFE) is a 
polymcr of carbon bound to rluorine composed of solid nodes 
connectcd by vcry line fibrcs in a grid pattern.*" The pore size, 
which ranges from 10 to 30 UJTI, allows for tissue ingrowth 
crcating stabili/ation of the implant, whilc at the same time 
permitting easy removal when necessary. Gore-Tex l{ was first 
introduccd clinically as a vascular prosthesis in 1972.24 Sincc 
then ils application in general, cardiovascular, urogynaecolo-
gical and reconstructive surgery has proven its non-allogenic 
and biocompatible safcty in millions of cases.16'25'26

Using a rabbit model, Neel was in 1983 the first who 
experimented with Gore-Tex K implants in the field of facial 
plastic and reconslructive surgery.1 He examined the histio-
logical response of subcutaneous implantation of Gore-Tex lv at 
12 months postoperatively and found that only few histio-
cytcs and giant cclls accumulated at the implant site, a sign 
that little chronic inllammation and foreign-body reaction 
were present. Other histiological studies have confirmed this 
obscrvation, which is in notablc contrast to other alloplasts 
such as Mersilcnc.15'27 Nccl also observed that mature con-
ncclivc tissue formcd a strong supporting envelope for the 
malcrial, yct the Gore-Tex h implants could be dissccted and
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Table 1. Nasal dorsal augmentation with Gore-tex®
n Infection Removal Follow-up (mean*)

Rothstein & Jacob17 11 2 _ 0-4 years (?)
Waldman20 17 _ It 1-3 years (?)
Stoll" 24 - 1-2 years (?)
Owsley & O'Tayler19 r - • •" iö&- ''-• • :                                    _                    :          : , . . '    -••••'••-            6f 0-5years(?)
Conrad & Gillman21 .•     i.: 189$'"   . . .

V.; 7          . . . - - , . - 16§ 0-6 years (17)
Godin et a l 2 2 309 10 121 0-10 years (40.4)
Lohuis et al. ** 66 - It 0-6 years (17.9)

*Mean in months.
fDue to excessive augmentation or improvement of contour.
fln this study only 34% of the implants concerned nasal dorsal augmentations, 66% concerned implants at other sites of the nose. It was not
clearly described how the complication rate was related to the implant site.
§Of the 16 implants, seven were removed because of infection and nine because of improvement of contour.
U Of the 12 implants, 10 were removed because of infection and two because of improvement of contour.
**Current article. UJu
removed without difficulty. Since then, Gore-Tex® has been 
used with excellent results in a wide variety of applications to 
fill out prominent skin creases and bony depressions within the 
face.28'29

Since the early 1990s the use of Gore-TexK has been 
extended to nasal dorsal augmentation with consistent low 
incidence of infectious complications reported within the 
literature (Table 1). Stoll and Waldman saw no complications 
with Gore-Tex(li in rhinoplasty in their series of 24 and 17 
patients, respectively.18'20 Owsley's observations were simi-lar, 
reporting no infections, foreign-body reactions, extrusions or 
migrations with Gore-Tex K nasal implants in 106 patients over 
a 5-year period.19 Rothstein found erythema overlying the 
implant in two of 11 patients undergoing primary recon-
slruclive rhinoplasty tbr saddle delbrmities, which setlled 
rapidly after antibiolic Iherapy.17 Two large series were 
published recenlly by Conrad and Gillman21 and Godin et al22

Conrad and Gillman revicwed 189 palients, who tinder-wcnt 211
procedures, 3 months to 6 years aflcr Gorc-Tcx K implantation 
rhinoplastics and reported complications rcquir-ing removal of 
the implant in 2.7% of the cases duc lo sofl-lissue reaclion or 
infection. Howcvcr, in Ihis study only 34% of the implants
concerned nasal dorsal augmenlalions, while at the same time 
it was not clearly described how the complication rale was 
rclalcd to the implant site. Godin conduclcd a retrospeclive 
study of 309 patienls who undcrwcnt rhinoplasty with Gore-
Tex h implantation, over a 10-year period. Of these patienls, 
162 (52%) prcscnlcd for primary rhino-plasly and 147 (48%) 
for rcvision surgcry. Ten (3.2%)) of Ihc 309 grafts becamc 
inlccted and wcrc removed, this occurrcd in two patients 
(1.2%) undergoing primary rhinoplasly and in cighl palicnls 
(5.4%;) undergoing rcvision rhinoplasly. Nasal seplal pe rib rat i 
on was present in l h ree of the 10 palients who developcd an 
inlcclion and was considcrcd to bc a contra-indication for 
Gorc-Tcx K implanlalion.
In our series of 66 palicnls no complications in cithcr 

primary (29%) or rcvision (71 %) rhinoplasties wcrc obscrvcd.

We replaced one Gore-Tex® implant by auricular perichon-
drium and cartilage, because of excessive augmentation. 
Reasons for this low complication rate may be twofold. First, 
we used an external rhinoplastic approach to gain exposure to 
the nasal dorsum in all cases. This is in contrast with Conrad 
and Gillman21, who described accessing the nasal dorsum using 
intercartilaginous incisions in most of their cases. We think that 
if an alloplastic biomaterial like Gore-Tex u is lo be used, it is 
important to keep all incisions as far as possible from the 
implant material, to reduce the amount of bacterial 
contamination.30 A pocket that has been exposed to the lining of 
the nasal mucosa (i.e. intercartilaginous incision or mucosal 
laceration) increases the chances of infection.12 Second, with a 
mean of 17.9 months, our follow-up can be regarded as 
relatively shorl. Also Ihe olher large series (Conrad, 17 
months; Godin, 40.4 months) lack serious long-term follow-up. 
Follow-up results with averages of 10years or more will bc 
requircd to eliminate Ihc sccplicism regard ing the usc of Gore-
Tex lv in nasal dorsal atigmcnlation, sincc olhcr alloplasts are 
known to cxlrude even after a long period of l imc. l ( ) J1

Consequcntly, wc inlcnd to keep our group of patienls under 
surveillance and present long-term rcsulls at a lalcr slage.
Thcrc are scveral experienced surgeons who state thal there is 

nol, and thcrc wi l l ncver bc, an indicalion for alloplasts in 
nasal dorsal augmentation, Gore-Tex" being no cxception lo 
Ihal rulc.31 The nasal dorsum is covered by a relalivcly thin 
skin-sofl-lissLic cnvelopc and is greatly susccpliblc to rcpcli-
livc microlrauma. Therclbrc, Ihc nasal dorsum may represent la 
low Ihreshold' area, whcrc implant malcrials wel l tolcralcd 
clsewhcrc in Ihc body f are Icss wel l.21 There is no doubl Ihal 
aulogcnous carlilagc grafts are the mainstay of Ircatmcnl for 
nasal dorsal atigmcnlation because of their low complicalion 
ralc and long-term survival. Howcvcr, allhough il is empha-
si/cd Ihal more long-term results are requircd, Gorc-Tcx" has 
been shown to have a low rate of inlcclion and migralion in 
Ihis and olhcr studies. In the patiënt wilh a lack of aulogcnous
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donor material, who declines donor site morbidity and pre-
sents with a favourable nasal dorsal recipiënt site, it seems 
reasonable to use Gore-Tex® as an alloplast.

Conclusion
Gore-Tex - has been successfully used in the field of general 
and vascular surgery in almost three decades of clinical 
experience. Intermediate results of recent investigations, 
including this study, also show a low rate of complications 
with Gore-Tex® in rhinoplastic surgery. More studies are 
required to determine the long-term success and morbidity. 
Until then it should only be used as an alternative to and never in 
favour of autogenous cartilage grafts in nasal dorsal aug-
mentation.
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