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Abstract
Background: To propose a new surgical technique for fixing the nasal septum to the midline, for long term prevention of nasal
obstruction, in secondary and select cases of primary septoplasty.

Methodology: Retrospective study, within hospital medical center.

Patients: Two hundred and twenty two patients who underwent septoplasty. Data collection occurred consecutively between
March 1st of 2000 and May 1st 2016. Twenty six percent females and seventy four percent males.

Main outcome measures: Patterns of septal deformity, materials used for titanium plates, surgical results, symptom improve-
ment, and surgical complications were investigated.

Results: A total of 222 patients were included in this study. 163 patients (73%) had no previous nasal surgery. Fifty nine patients
(27%) presented with a previous nasal surgery (Table 1). Sixteen year follow up included more than 90% of patients and resulted
in an overall 2.7% revision rate.

Conclusions: The use of titanium plate for septoplasty has shown to be simple, safe, and easy to learn technique in both secon-

dary and select cases of primary septoplasty. Most importantly the results indicate a long term prevention of the main cause of

consultation: nasal obstruction, hence reflecting an effective procedure to add to any otolaryngology practice.
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Introduction

Septal deviation with or without inferior turbinate hypertrophy,
is one of the most common findings in patients with sympto-
matic nasal obstruction. It follows that septoplasty and inferior
turbinate reduction are perhaps the most commonly performed
procedures for nasal airway obstruction, accounting for a third
of total procedures in otolaryngology.

Despite objective metrics and outcome research becoming
increasingly important in the analysis of treatment algorithms,

patient selection for septoplasty is frequently based on clinical
judgment alone. This is not surprising given that physical exami-
nation and various objective measure of nasal airway function
do not necessarily correlate with symptoms. Thus, an ideal
objective tool for septoplasty evaluation does not exist. Nasal
specific questionnaires however, provide a practical approach
for outcome assessment, given their focus on symptomes. In this
context, both retrospective as well as prospective research have
reported septoplasty success rates between 65 and 89% (7.
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It is thus not surprising, given that between 11% to 35% of sep-
toplastys” are reported as ineffective (regardless of the surgical
technique), that high rates of re-operations occur @9,

Moreover, in time, the degree of the benefit in the symptom
improvement decays over time. Two thirds of the patients who
benefit from surgery, experience symptom recurrence in the
coming months post operatively. In Jessen’s et al study, this was
particularly noticeable as at 9 years post-operatively, only 26%
were symptom-free 1017,

Multiple components could account for the significant portion
of dissatisfied patients, such as surgical technique, inappropriate
surgical procedure selection, unrealistic expectations or patient
selection amongst others. In this context, we were interested in
researching an alternative surgical procedure for septoplasty,
which could significantly increase surgical success measured not
only as short term symptom improvement, but also one which
could sustain long term benefits.

Fixation of the septum using external materials have not been
fully explored as opposed to conventional techniques, primarily
due to concerns in long term complications such as protrusion
of the materials. In addition to what has been published in the
literature in recent years, a series of new approaches have emer-
ged to prove the safety and efficacy of titanium materials, such

as mini plates or clips to maintain pieces of cartilages together
(12-15)

We therefore propose a broader understanding of titanium
plates usability and its mechanisms for nasal septum fixation in
particular. The purpose of this study is to expose a new fixation
method for the nasal septum in patients with deviated septum
for secondary revision septoplasty as well as in select cases of
primary septoplasty. We present the surgical technique, its pro-
per use, along with a long-term follow-up (sixteen years) of the
functional outcomes in a cohort of over two hundred patients.

Materials and methods

Data collection occurred consecutively between March 1st of
2000 and May 1st 2016. Patients were evaluated and counseled
preoperatively, paying particular attention to the objectives of
surgery (functional improvement) and possible limitations.

Patients were identified from the operative database. Patients
gave informed written consent for publication of clinical and
operative information and, in selected cases, for publication of
photographs. Accordingly, institutional review board approval
was received for this study from the hospital’s ethics committee.
Radiologic nasal septum imaging was obtained post-operative
between 2012 and 2014. From the 2014 cohort onwards we re-
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quested x-ray control in the operating room in every case before
closing the incision.

Surgical technique

A traditional septoplasty via a hemi-transfixion approach is
performed. One of the differences is that the hemi left anterior
transfixion incision extends downwards 1cm towards the vesti-
bule of the nose, and the incision must be ahead of the anterior
edge of the caudal septum. This, in order to place the titanium
plate behind the flap, rising from the mucoperichondrium. The
attachment of the plate is thus hidden and separated from the
nasal incision.

We then carefully lift the mucoperichondrium flap and continue
with the incision down towards the nasal spine. The incision
needs to be extended further downwards to the vestibule of

the nose using a scalpel initially and then with electro cautery,
placing a nasal speculum to separate the muscles in the maxilla.
Once we approach the superior maxilla we limit the dissection
to the edge between the bone and the mucosa of the floor of
the nasal cavity. After we have cleared the edge of the nasal cavi-
ty floor, we raise the mocuperichondrium up to the nasal spine,
and join both flaps. With this initial approach described, we have
a clear vision of the nasal septum, the nasal spine, and the upper
part of the maxilla close to the floor of the nose (Figure 1). This
edge, the limit between nasal floor mucosa and maxilla is very
important as a guide for the attachment of the plate, which is
accomplished using two screws, 3 to 4 mm below this described
margin (Figure 2).

We continue by raising a mucoperichondrium flap on the op-
posite side, large enough to pass the other arm of the T plate
once folded to be inserted on the opposite side of the septum,
holding the nasal septum at both sides with a piece of titanium
plate (as if pressing the septum in a sandwich form) (Figure 3),
providing a convenient and straightforward method to mold at
our suitability and consequently fix the deviated septum with
our plate (Figures 6 and 7).

If the nasal spine is too prominent we can cut a small portion of
bone, and therefore, we can approximate the plate to the spine
and septum adding a steady attachment to it.

Fixation of the nasal septum begins with a simple T shaped plate
(titanium plate, regular, 7 mm x 7 mm, 27 mm horizontal x 30
mm vertical, with 0.6 mm of thickness to fix with self-drilling
screws of 1.5 mm diameter and 5 mm length, by Zymmer-Bio-
met ex Walter Lorenz Surgical, INC) used in cranial facial fractu-
res, neurosurgery and maxillofacial surgery. The titanium plates
are then placed in the direction of the deviation, to prevent the
septum returning to the same direction (Figure 2).



Edge of the nasal floor

Figure 2. The plate with 2 screws attached to the maxilla.

The plates are fixed over the maxilla, below the limit of the nasal
floor in a distance about 3 mm to 4 mm using two titanium
screws (5 mm in length) and the limit of the nasal floor (thus
preventing approaching the dental roots). We can add a couple
of stitches with nylon 4-0 between the plate and the nasal
septum in order to reassure that it is attached firmly and in

the correct place (Figures 2, 4, and 5). In select cases, we take a
small bite of the septum where the plate is bended so that the
bended section of the plate remains inside the septum (Figure
4). Lately, we have been using a small rectangular piece of carti-
lage, taken from the septum, which we suture at the site where
the plate is bended (upper section) to protect this area from
possible extrusions due to trauma (Figure 5).

With our expertise during these years we highly recommend
the of use X-ray in the operating room while the patient is still
under anesthesia in order to verify the correct placement of the
plate in the midline, which can be accommodated and adjus-
ted if necessary to the midline before closure of the incision. A
couple of transfixed sutures are placed to maintain the mucosa
attached to the septum and the plate to reduce the chances of
hematoma. Finally, nasal packing (Merocel PVA, Medtronic, USA)
were placed for an average of 2 days on the outside in the nasal
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Figure 3. The T shape titanium is folded before insertion and fixed to the

maxilla.

Figure 4. A small bite removed from the septum to accommodate the

plate.

Cartilage graft from
septum covering
the site of where the
plate is bended.

Figure 5. A small and thin piece of nasal cartilage to protect the upper
part of the plate.
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Left Side

Figure 6. 3D model showing left side titanium plate placement.

Right Side

Figure 7. 3D model showing right side titanium plate placement.

vestibule.

Postoperative management

Assuming that no complications are encountered, nasal packing
is removed after twenty-four to forty-eight hours. Some patients
experience a slight edema of the left upper lip that typically
resolve within a few days. If turbinates are not operated, we
recommend to follow up once a year and if turbinates are par-
tially removed, the recommended follow up is extended until
no crusts are in the nasal cavity. Most patients are subsequently
seen every 12 months or if they are exposed to trauma to the
nose.

Titanium plate selection

After a few years of utilizing a straight plate, we decided to
implement aT plate structure which consists in folding the
T-plate (titanium plate), passing one arm over the other side of
the septum and placing the septum in the middle; therefore,
folding both arms together fixing it at a midline position (Figure
3). The remainder of the nasal septum is the same length as the
titanium plate attached to it. In other words, the nasal cartilage
is resected to be the same length as the titanium arms that will
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be fixing the septum together. We have learned that the plate
must be placed a few millimeters behind the caudal border of
the inside of the cartilage so that the columella can move freely
(Figures 6 and 7).

Results

A total of 222 patients were included in this study. 163 patients
(73%) had no previous nasal surgery. 59 (27%) presented with a
previous nasal surgery (Table 1). Sixteen year follow up included
more than 90% of patients.

As for complications, two patients presented dysesthesia due to
the initial technique used, in which the plate was placed closer
to the dental roots. Three patients suffered extrusion of a por-
tion of the plate secondary to an inappropriate initial technique.
Regarding the second period of the technique (as commented
in MATERIALS AND METHODS), one patient experienced local
fibrosis in the higher part of the septum, requiring removal of
the titanium plate and the fibrosis. We did not encounter any of
the initial dysesthesia and extrusion issues, yet we encountered
three cases of incorrect alignment. For this reason, we imple-
mented intra-operative x-rays.



Table 1. Patient cohort characteristics and results.

Total 222
Mean Age (years) 32
Gender

Female (%) 58 (26)

Male (%) 164 (74)
History

Previous septoplasty (%) 59 (27)

No previous septoplasty (%) 163 (73)
Complications (%) 9(4)
First Period of Technique (2000-2004):

Extrus‘ion due to inappropriate 3(13)

technique (%)

Incorrect Alignment (%) 0(0)

Dental Disesthesias (%) 2(0.9)
Second Period of Technique (2004-2016):

Extrus.ion due to inappropriate 000

technique (%)

Incorrect Alignment (%) 3(1.3)

Dental Disesthesias (%) 0(0)

Local fibrosis (%) 1(0.47)

Discussion

For the past 16 years, we have been learning how to fix the
septum with a titanium plate. We have corrected our own errors,
and now introduce a technique which we feel very confident of
the outcomes achieved with our patients.

Multiples techniques have been used for the caudal treatment
of septal deviations and the deviated septum. Many of these
traditional techniques result in a brief improvement followed

by a deterioration of the clinical symptoms 9. Hence, it was of
paramount importance to us to propose a new technique which
could result in the definitive improvement of the symptoms
while reflecting low post-operative complications.

Recently, literature has published the use of a polydioxanone
plate as an absorbable scaffold 7. However, this material in or-
der to support the re-implanted cartilage, is not fixed to a rigid
structure for support in order to avoid the possible reaccommo-
dation of the septum once the scaffold is reabsorbed. Therefore,
in these cases, the septum can possibly move and re-deviated
again.

Avoiding septal re-deviation using titanium plates

Initial experience began only considering operating on pa-
tients who had more than one previous surgery (septoplasty)
and explicitly requested a new approach. Despite extensive
literature showing that titanium has been used as a safe material
for severe head and neck trauma to the nose or facial structures,
our initially approach was cautious ®. We implemented the
technique with a select and limited cohort patients over a five
year time-frame, in order to gain data on the plates safety and
on the technique's overall effectiveness. We then continued with
patients that had not had previous septal surgery, but which ex-
pressed symptoms of nasal obstruction, secondary to deviation
and completely lateralized septum to either side.

In regard to the initial phase, our learning curve began with a
thick titanium plate, hard to mold and adjust for the correction
of caudal deviated septum, performing only a few cases. Ho-
wever, within our second stage, once we had a more malleable
plate, it was easier to place, mold, and attach it to the septum.
We also improved the way the plate was attached to the maxil-
lary bone in order to avoid the paresthesias we experienced.
Thus we began fixing the plate during the last three years near
to the nasal floor, eliminating any type of dental-paresthesia
complications and secondary dental sensitivity adverse effect.

Due to the form and the structure of the plates, the ideal
recommendations is placing it to an angle of thirty degrees in

a relation with that to be held. This follows an engineers and
architectural common principle. However, we try to maintain the
plate in close proximity to the septum in order to prevent false
pouches of mucosa unattached to the septum. We managed to
reduce the complaints from patients regarding the sensitivity of
the teeth and the possibility of primary extrusion by the plate
itself by only attaching it to the septum. With the correct trai-
ning, the time to place the titanium plate is an average of five to
ten minutes, starting from molding, bending and fixing it to the
septum with assurance of the correct position.

This particular procedure (adding the titanium plate) does not
significantly increase the operation time, yet it provides the reas-
surance that if there is a trauma to the nose, and depending of
the severity, the plate can absorb the forces of the trauma, allo-
wing the septum to be kept in place. Also, it reassures a surgeon
that if there is no trauma, the septum will be kept in midline

for life. This favors the use of the plate considering previous
literature that describes that for conventional septoplasty, 11%
to 35% are reported as ineffective 9. In an extensive 10-year
retrospective study undertaken in a tertiary care otorhinolaryn-
gology center by Dinis et al "®, a significant portion of patients
reported a poor to mediocre result (23%).

If we specifically look at revision rates within the subset of unsa-
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tisfied patients, a study of 2,168 septoplasties by any technique,
showed a revision rate of 3.2% among experienced surgeons 9.
More recently, and in line with the above revision rate, a study
by Spataro et al revealed that 5,389 of 172,324 patients (3.1%)
required revision @9, Studies focusing on specific septoplasty
techniques showed higher revision rates of 7% to 8% ©"??.The
proposed technique using titanium plates, reflected an overall
4% complication rate, of which, 2.7% required revision. Of note,
there may be an under-estimation of the revision rates reported
in the literature because the studies mentioned do not include
patients who seek revision surgery at another institution, the-
reby lowering the reported revision percentages.

Extrusion is a common concern when utilizing external materi-
als. Our extrusion rate of 1.3% is lower than what the literature
reflects in terms of traditional septoplasty revision rates. Our
extrusion rate has been mainly due to to an inappropriate
placement and fixing of the plate during the first few years of
experience. Thus, within the second period of our technique, our
cluster of patients reflected a zero percent extrusion rate.

During the second period of our technique, we encountered
three cases (1.3% of complications overall) of misaligned plates
during the post-operative check-ups. These patients required
minimal anesthesia and via a manual adjustment procedure of
the plate, we were able to correctly re-align the plate. We there-
fore implemented, from 2014 onwards, intra-operative x-rays
before closure. Utilizing a portable imaging system, this additio-
nal step has provided a final safety check-point which allows us
to verify the correct placement and alignment of the plate. Post
implementation of intra-operative x-rays, we encountered three
cases in which we modified the alignment before finalizing the
surgery. It is our recommendation that intra-operative imaging
is a quick procedure which can provide a final safety check-point
as well as an objective metric of surgical competency.

The proposed technique increases the chance of long term sur-
gical success as measured by resolved nasal obstruction. In an
anterior deviation, there is a much higher risk of a new deviation
of the septum, when not using a titanium plate fixation me-
thodology than compared to the possibility of extrusion when
fixing the septum with a titanium plate. In a study by Gillman

et al @), persistent structural septal deviation was noted as the
most frequent characteristic in revision septoplasty.

In addition, the plate does not add thickness to the cartilage as
others graft or scaffolding materials because it is only 0.6 mm
thick, allowing for a sustained patent airway. Most importantly,
symptom improvement is achieved and maintained. After two
months, it is difficult to palpate the plate.

It is our responsibility to utilize health care resources accoun-
tably. Evidence-based treatment approaches are increasingly
important, and our sixteen year follow up cohort data support
the investment of this methodology over traditional surgical
techniques. These findings highlight the importance of maximi-
zing surgical efforts to improve function in the context of long
term effects.

We feel confident about the implementation of this technique
and the impact it can produce in society. Our goal is to provide
hope to many patients that were lacking an adequate surgical
technique, assuring them that the plate and septum will be
kept in midline for life. Most importantly the results indicate a
long-term prevention of the main cause of consultation: nasal
obstruction, resulting in a permanent functional improvement.
We advocate the potential development of a plate specialized
for this purpose being longer and with more arms in order to
enhance the support towards the upper and lower portion of
the septum.

We can recommend that every septum be attached to a tita-
nium plate in order to assure a good result thus not allowing the
forces of the nasal cartilage to overcome the correction, especi-
ally in those cases where we removed a portion that is luxated
at the floor of the nose in order to center the septum and also is
detached from the perpendicular plate of the etmoid in order to
correct the deviation of the septum. The plate has shown in time
to be able to absorb the forces of stress and trauma without new
deviations of the septum.

Conclusion

This technique has shown to be simple, safe, easy to learn, and
most importantly assures prevention of patients main complains
of a deviated septum which are: nasal obstruction, providing
them with an increased quality of life and fostering new pos-
sibilities for re operated patients. We hope that in the future
with a customized titanium plate design, we can lower the risk
of extrusion to less than one percent.
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