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Abstract Different biosynthesized materials and autolo-
gous grafts have been used for many years to increase the
size or to change the shape of the nasal dorsum in aug-
mentation thinoplasty. To avoid the undesirable effects of
these materials, such as reabsorption, intolerance, granu-
lomas, visualization of the grafi’s edges, and the migration
of the implant, a new technique is proposed that uses a
dermic regeneration template ElntegmmL The authors
have performed 56 surgeries for patients with differem
indications, and 30 of these patients have been followed up
for a minimum of 12 months. The advaniage of using this
template, a sheetl comprising a porous matrix of collagen
fibers and glveosaminoglycans, is that it provides a struc-
ture for autologous dermic tissue regeneration. [1s handling
versatility once the silicone sheet is removed allows it to be
folded over itself until the needed thickness is obtained as
well as the desired aesthetic results. The authors believe
that the dermic regeneration template (Imegra™) is a good
alternative filler material because it is completely reab-
sorbed and replaced by autologous dermis. The action is
not to replace but to help the development of the patient’s
own tissue, avoiding a possible intolerance because it does
not act as a foreign body. The volume remains stable
throughout time, and overcorrection is not necessary.

Keywords Augmentation rhinoplasty - Dermic
regeneration template - Dorsum nasi - Imcgmm - PGF

Many procedures to correct volume defects in rhinoplasty
are described in the medical literature, such as osseous or
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cartilaginous autologous grafts. lyophilized bone, and syn-
thetic materials. However, all show some undesirable effects
such as reabsorplion, intolerance, granulomas. visualization
of the grafi’s edges. and migration of the implant [1-6]. With
the aim of trving to avoid these undesirable effects, we
describe our protocol for the correction of dorsum nasi
defects by using other techniques, especially the application
of a dermic regeneration template (Integra™ ™', Integra Life
Sciences Corporate, Plainsboro, NI, USA),

When osseous dorsum nasi defects or the nasofrontal
angle needs moderaie augmentation, we use demineralized
bone matrix activated with platelet growth factors (PGF).
When it is necessary to correct more important defects of
the osseous dorsum nasi that require a greater volume of
correction or those that affect not only the osseous dorsum
but also the cartilage, demineralized bone matrix with PGF
is not the best option for two reasons: (1) It cannot obtain a
large increase in volume, and (2) an osseous bed is needed
to start the process of osseous regeneration. For these
cases, we therefore prefer to use the dermic regeneration
template sheet (Integra™™). which allows constant regen-
eration of anologous dermic tissue with suitable thickness
[7. 8]. The template obtains excellent results. especially in
postiraumatic cases and secondary rhinoplasties,

The dermic regeneration template is a porous matrix of
glycosaminoglicans and collagen that provides a three-
dimensional structure necessary for cellular invasion and
growth. This functions to stimulate the organism to create
autologous dermis. Although it is a synthetic material, the
template is completely absorbed in 4-6 months [9] and
replaced totally by the patient’s own tissue. It is easy to handle
and versatile because it can be folded on itself and because the
size and shape of the implant can be designed as desired.

The proposed surgical treatment is an alternative to the
use of other grafis to restore the defects of the dorsum nasi in
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augmentation rhinoplasty. It uses the dermic regeneration
template as the material for increasing volume. improving
contours, and hiding aesthetic defects. Thus, we aim to
demonstrate that this material can be grafied under the
cutaneous legument without complications and that it
achieves its objective much the same as the coating placed
on damaged tissie in the case of bums or tissue lost [10-12],

Finally, if instead of volume, the need is for more thick-
ness 1o the entire nasal contour (in cases of very thin skin to
avoid show-through of the osteocartilaginous structure), we
™) ora
cellular dermis (Alloderm™', Lifecell, Branchburg. NI,
U'SA) and cover all of the dorsum nasi with it

use either the dermis regeneration template (Integra

Materials and Methods

The use of the dermic regeneration template in plastic
surgery has already succeeded as treatment for other areas
of the body such as correction of cranial osseous defects
[7]. Our experience using the dermic regeneration template
{Integra™) as a solo technique or as a procedure in addi-
tion to rhinoplasty currently consists of 56 patients.

Informed consent for the use of [mcgm'm was obtained
from all the patients after all other options of differem
materials had been explained. At this writing, the follow-up
period for the first cases is 27 months. We have been able
1o assess the amount of regeneraled tissue, durability, and
absorption afterward. For 30 patients, the minimum follow-
up period has been 12 months

Of the 56 patients (47 women and 9 men), 55 have had
surgery under general anesthesia, and only 1 had surgery

Fig. 1 After removal of the
sthoone layer. the necessary
amount can be designed and cut
out, with the option of folding
the matenal on msell as aeeded
and then placing it in the area o
be filled
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with local anesthesia. The surgeries consisted of 32 open
and 24 closed rhinoplasties. The 56 cases included 2
postiraumatic, 18 secondary, and 36 primary rhinoplasties.

The complete dorsum nasi was increased in 41 cases,
and a partial increase was experienced in 13 cases. In two
cases, the area of the right upper lateral canilage also was
filled, and in one case, both upper lateral cartilages were
filled,

Only one layer of Integra™ was applied in most of the
cases. We folded the sheet for 10 patients to obtain two
lavers. For five patients we folded the sheet more times to
get three layers. and for one patient, we folded the sheet in
four lavers.

One sheet of a dermic regeneration template was useéd in
all cases. Before application of the sheet. the superficial
silicone layer was removed because this works as an epi-
dermis when it is used as an injury cover. The laver size
used was of 5 x S5cm. and iis design was handled
according o the area to be filled.

We cut out the necessary amount of template consid-
ering that the material could be folded on itself as needed
to obtain the desired result in each case. It is better 1o camry
out the aforementioned design before removing the
superficial coat of silicone because it makes trimming
casier. Once designed, the matenal should be left to soak in
saline solution for a few minutes before its placement. The
silicone coat then is removed because its function is not

necessary, and 1t could work as a foreign body (Fig. 1).
It is important to place the layer carefully so that it is well
spread over all the area 1o be treated, avoiding folds and thus
some possible contour irregularities later. The template
placement can be performed as a unique technique, or it can
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be associated with a complete rhinoplasty. Depending on
the maneuvers associated with the performed technigque. a
tampon will be placed. as well as a plastic splint, if neces-
sary. None of the patients needed a secondary revision after
augmentation with the dermic regeneration template.

Results

The dermic regeneration lemplate :Integmmj achieved
very good results for patients with dorsum nasi defects
such as saddle nose deformitics. overresected dorsum,
traumatic noses (Figs. 2, 5, and 6), and dorsum asymme-
tries (Figs. 3 and 4). It is mandatory to have a solid base on
which to place the dermic regeneration template. For cases
in which a solid base is absent, we prefer Lo use autologous
osseous or cartilaginous grafis.

The following sections introduce five of the most rep-
resentative cases included in this smdy. These cases
include examples of surgical indications from our experi-
ence using the dermic regeneration template (Integra™ ) in
riunoplasty.

Case 1

A d0-year-old woman who experienced a contusion trauma
in childhood had a bone fracture that caused a significant
depression of the dorsum nasi. She also presented with
altered respiratory function. Her physical examination
showed a saddle nose deformity in the dorsum nasi as well
as seplal deviation toward the left. The surgical treatment
consisted of an open rhinoseptoplasty, with turbinectomy
and head resection of the right inferior concha, recon-
struction with a columella strut, interdomal suture of both
alar cartilages, lateral and medial osteotomies, placement
of four layers of jr!lt*g]".ir""1 folded on itsell on the osteo-
cartilaginous dorsum, and a 0.5 x 0.5-cm graft of auricular
cartilage in the supratip break area to give more consis-
tency 1o the aforementioned area (Fig. 2).

Case 2

A 53-year-old woman had antecedents of a previous rhi-
noplasty with depression in the dorsum nasi. At her
examination. an excess of resected osseocartilaginous
dorsum was noted as well as a deviation of the dorsum nasi.
The proposed comrective surgery, performed through a
closed rhinoplasty, included rasping of the small montic-
ulus in the osseous dorsum nasi. lefl unilateral osteotomy 1o
cormect deviation, resection of the excess lower lateral
cartilage, and placement of ]nlegrﬂn' folded on itself in
two sheets for all the extension of the dorsum nasi (Fig. 3).

Fig. 2 Patient with a saddle nose and a marked supratip break due o
a trauma. Open rhinmseptoplasty was performed with the placement of
four layers of Integra o

Case 3

A 31-year-old woman with a history of rhinoplasty and no
respiratory difficulty requested improvement of the dorsum
nasi. She showed a depression of the dorsum nasi and the
region corresponding to the right upper lateral cartilage. An
open rhinosepioplasity was performed, with placement of
an Inltgm'“ layer folded on itself into two sheets on the
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Fig. 3 Patient with excessive
resection in the dorsum due o a
Previous surgery I::I-.-;_'r.u"" Wik
» sheets in the

folded ir

dorsum nas

Preoperative 15 days 24 months
osteocartilaginous dorsum and one sheet in the right upper examination, he showed respiratory difficulty. deformity of
lateral carnilage (Fig, 4). the dorsum nasi with a visible edge of the costal cartilage
grafl from the previous rhinoplasty, a very marked supratip
Case 4 break, minimum depression in the right upper lateral car-
tilage, and a large svnechia between the nasal septum and
A 4d-year-old man with a history of nasal trauma in  the lower concha in the right nasal nostril. A rhinosep-
childhood was affected by sequelae of rhinoplasty. At his toplasty was performed including a bridle resection, costal

-
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22 months

Preoperative

Fig. 4 Patient with sequelse of a previous rhinoplasty in the dorsum
- . ™

and right upper lateral cartilage. Two sheets of Integra’ ™ were used in

the dorsum nasi and one in the depression of the area of the rnight

upper lateral camilage

. . . ]
graft edge resection, osteotomies. and a sheet of Integra
folded in a double layer in the entire dorsum nasi area
(Fig. 5).

Case 5
A 33-year-old woman had a history of rhinoplasty seque-

lae. An open rhinoplasty was performed. First. the exisung
fibrosis was removed. Then, lip reconstruction with a

i

Preoperative 24 months

Fig. 5 Patiemt with a previous record of traumatic nose and sequelae

of rhunoplasty, The deformity caused by the costal grafi from the

previous rhinoplasty has been comecied. Laieral osteotomics have

been performed to close an open roof the deformity, and two lavers of
| 5

Integra™" have been placed in the whole dorsum nasi

columella strut and a Peck graft was performed. A dorsal
reconstruction with Permacol™ (Covidien PLG, Dublin,
Ireland) (porcine dermis) also was performed, which was
reabsorbed in a few months. Next, a lyophilized bone was
placed, which also was reabsorbed eventually. Finally,

™ - ;
Integra™ ™ was used for the same purpose (Fig. 6).
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Fig. 6 Patient with sequelee of » previous rhinoplasty. A tip
reconstruction wis performed, and three layers of Integra™' were
psed (o fill the dorsum deformity

Discussion

We believe that the dermic regeneration template (Inte-
ngMr can be used successfully as a filler in primary or
secondary rhinoplasties when the material is handled
properly. As mentioned earlier, we use demineralized bone
mairix activated with PGFs in our protocol for the correc-
tion of dorsum nasi defects when the osseous dorsum nasi or
the nasofrontal angle needs only moderate augmentation.

‘; Springer

When it is necessary (o correct more important defects
of the osseous dorsum nasi that need a greater volume of
correction or defects that affect not only the osseous dor-
sum but also the cartilage. demineralized bone matrix with
PGF is not the best option two reasons: It cannot give a
large increase in volume, and an osseous bed is needed for
its placement and the consequent process of osseous
regeneration. For these reasons and in these cases, we
prefer to use a sheet of the dermic regeneration template
(Integra™), which allows us to obtain constant regencra-
tion of autologous dermic tissue with a suitable thickness.

The thickness of the lnl:cn,:r:';i'“I sheet is 2 mm and does
not increase afier it is placed in saline solution because il
comes already wet. In our experience, we have used it
folded up o a maximum of four times, and we have not
seen any case of resomplion or overcorrection of a defect.
Therefore, we can use Integra™ to correct defects 8-2 mm
in height or thickness.

MNevertheless, for cases that require a significant amount
of volume, the use of other materials, such as the autolo-
gous osseous graft, should be considered because our
expenience shows that the dermic regeneration template is
useful for an increase in height up to 8 mm if it is always
placed on a solid base. In cases of larger defects or the lack
of a solid base on which 1w place the emplate due 10 2
complete absence of the cantilaginous or osseous dorsum,
we believe it 1s better to use an autologous osseous graft or
a costal cartilage graft to solve the problem.

If volume is not needed, but only more thickness 1o the
entire nasal contour (in cases of very thin skins to avoid show-
through of the osteocartilaginous struciure), we use either a
dermis regeneration template (Integra™) or a cellular dermis
(Alloderm™') and place it over the entire dorsum nasi,

Cellular dermis (Alloderm™) comes in different sizes.
The most suitable Alloderm™ sheet for rhinoplasty is
2 % 4 mm in size and 0.17-0.99 mm in thickness. There-
fore, to obtain the same thickness as one layer of Integra’ ™.
several layers of Alloderm™ are needed. but with the
inconvenience that its manipulation makes comect and
homogeneous placement inside the nose difficult.

Alloderm'™ can provide a maximum dorsal augmenta-
tion of 3 mm and has a partial absorption of 10-30% of the
volume [13, 14]. especially over the dorsum in thin-skin-
ned patients. It should be noted that although Alloderm ™
is dermis, it still is a foreign material because it is a cadaver
dermal graft.

This the reason why Alloderm™ currently is used solely
in cases that require only a thicker cover/coat of the nose with
just one layer of Alloderm ™ The big advantage of Inte-
gra"™ over the other options (e.g.. Alloderm™, fascia lata
allografts) is that only Imcgm-’ M is completely reabsorbed
and replaced by avtologous tissue because it regenerates the
patient’s own dermis.
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Dermal autologous grafts also have a range of reab-
sorption [ 15, 16] compared with diced cantilage wrapped in
Surgicel [17] or fascia [18], which has no reabsorption, as
confirmed histologically [19]. However, they have the
disadvantage of a donor-site scar as well as visibility and
junctional stepoffs [ 18]

The technigue s simple, and the indimensional matrix
of the dermic regeneration templaie is completely reab-
sorbed and replaced by autologous dermis, It also avoids
behavior as a foreign body and siops the possibility of
granulomias [11]. The hospital stay with this technique is
shorter than that needed with the use of autologous osseous
grafts. The technigue also shortens the operative time
significantly by eliminating graft harvest. The patients
avoid scars in the donor area needed to obtain the osseous
or cartilaginous graft; and they also have an easier and less
painful postoperative period. We also assessed positively
the natral touch and the impossibility of implant
migration.

Our experience confirms that the dermic regeneration
template achieves steady results during a 27-month follow-
up period. We believe this follow-up time is sufficiem to
demonstrate that the resulis are steady in terms of reab-
sorption because the material wused is completely reab-
sorbed in a maximum of 6 months and replaced totally by
the patient’s own lissue. Only long-lasting edema could
vary the final result. For this reason. although the results
during a follow-up period longer than 2 years are encour-
aging, we will revise our evaluation later for the best
understanding of this technique’s effectiveness.

Besides, it is already demonsirated that the thickness
obtained with the same material for other indications such
as craneal ossecous defects, injuries, and bums remains
steady. as the medical literature shows [12, 20]. It has an
advantage over other techniques (autologous or lyophilized
bone). which result in a certain level of long term reab-
sorption. No secondary revision was needed after aug-
mentation with the dermic regeneration template. The cost
of Integra™ is something to be considered before the
surgery is planned, and the number of layers needed
directly affects the final cost of the product used.

Conclusion

The dermis regeneration template (Integra™) is an alter-
native filler to be considered in rhinoplasty, primarily for
cases with significant defects in the dorsum nasi due to
trauma or secondary rhinoplasties. We highlight the fact
that Integra™ is easy to handle and versatile. It can be
folded into several layvers onto itself. However, it is man-
datory that the template not be too compressed in the
implanted bed because it can collapse the porous matrix,

restricting the fibroblast migration necessary to create the
neodermis [7]. It is a simple technique that shortens the
hospital stay and avoids postsurgical complications such
morbidity of the donor area; migration, visibility and
reabsorption of the implant, and reaction to a foreign body.
Satisfaction has been very high and steady for all patients.
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