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Introduction

Rhinoplasty is the most common surgery in otorhinolaryn-
gology and plastic surgeries. Acknowledging all the details of

the anatomy cannot meet all the aesthetic expectations, but
it can bebeneficial to decrease its implications. The problems
in rhinoplasty surgery include the complexity of the surgery
method, and the possible anatomic variations of the nose
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Abstract Introduction Correction of caudal septal deviations has always been a challenging
subject in septorhinoplasty. The septum batten extension graft (SBEG) is a new graft
that has potential properties in rhinoplasty. However, few reports have evaluated the
surgical outcomes of this technique.
Objective The purpose of this study was to evaluate the effectiveness of SBEG in
correcting caudal septal deviation.
Methods This cross-sectional study was conducted on patients with caudal septal
deviation undergoing septorhinoplasty using SBEG at 2 different hospitals in 2019. We
then retrospectively reviewed medical records and photographs of 50 patients at the
preoperative period, as well as at 1-month, and 12-month postoperatively. Gross
changes in nasolabial angle, columellar show, nasal tip projection, and dorsal nasal
deviation were evaluated by a photographic analysis method, and nasal obstruction
was assessed by patient satisfaction with breathing.
Results There was a significant difference between the mean nasolabial angle and
columellar show at 1 and 12-months postoperatively, compared with the previous values
(p<0.0001). The nasolabial angles were in a favorable position with an increase of 12 to
15degrees compared with the preoperative state. The columellar show also improved by
an average of 1.2mm andwas in good condition. The postoperative dorsal nasal deviation
was significantly reduced, andprojectionwas significantly increased (3.521� 0.087mmvs.
0.719�0.028; p< 0.0001; p<0.001). Moreover, this method had a significant favorable
effect on nasal obstruction (p¼ 0.049).
Conclusion Our results showed that septorhinoplasty using SBEG is useful for
correcting caudal septal deviation, with favorable surgical outcomes, and it has
responded well to all five aforementioned criteria.
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cartilage and the hypodermis tissues before opening the
nose, which can lead to complications during surgery.
Most of the assessments are done on the surface of the
skin and, thus, are not completely precise.1,2

The width and deviation of the nasal tip are one of the
most common deformities of the nose in the rhinoplasty
surgery candidates. Despite the advancements in aesthetic
and plastic surgery, nasal tip correction surgery is still a
challenge, and there are some unsolved problems, especially
in terms of determining the involved factors in the nasal tip
plastic surgery and the circumstances of evaluating its
structure.3,4 Nasal septum deviation is one of the reasons
for nasal obstruction, nosebleed, and frequent rhinosinusitis.
Although the ideal septumhas a straight-line structure in the
sagittal, most people have crooks and deviations. The etiolo-
gy of septum deviation is mostly congenital, but it might
result from traumatic or iatrogenic injuries.5

Correction of caudal septum deviations has always been
one of the most difficult challenges of rhinoplasty. Addition-
ally, providing strong support for the tip to befirmduring the
surgery is one of the priorities in rhinoplasty.6 One of the
most important concerns for plastic surgeons is failure in
correcting the deviation and the nose staying straight during
the recovery time.6,7 For the purpose of correction, multiple
methods were introduced; however, they also had limited
efficiency. The new method, which is known as septum
batten extension graft (SBEG), helps increase the accuracy
of correcting deviations of S- and C-form septums. In this
technique, a cartilage graft in a rectangular form is harvested
from the septum floor. First, we smooth the septumwith the
previous methods as much as possible. Then, the batten graft
is set so that its concavity is contrary to the septum’s
concavity. The septum is flattened and reinforced, and the
graft is fixed to the caudal septum by three unabsorbable
sutures.

Furthermore, as the batten graft is set so that its caudal
part is 5mm more caudal than the septum, it can simulta-
neously act as the extension graft. Thisway,we can set the tip
on it and the desirable projection and rotation can be
achieved. In addition to the above-mentioned features, as
the batten graft is set so that the dorsal margin is parallel to
the septum, it plays the role of a spreader graft and prevents
the upper lateral cartilage of falling into the inner airway.
Therefore, the SBEG plays three roles at the same time: 1)
Keeping the septum straight and strong. 2) Acting as the
extension graft. 3) Working as the spreader graft for sur-
geons. Eventually, the tongue-in-groove (TIG) is imple-
mented and the tip is set on it.

Considering previous studies on the theme, SBEGs are
the new grafts, and have many potential features in nose
surgeries. Still, a few studies have worked on the results of
using SBEG in primary rhinoplasties. As this graft can play
many roles at the same time, the question arises of
whether this graft has the necessary practicality and if it
yields ideal results. It is critical to assess this important
matter in short- and long-time studies. In this study, the
goal is to assess the efficiency of the SBEG in the rhino-
plasty surgery results.

Assessment Method

This cross-sectional, descriptive study was done retrospec-
tively on septorhinoplasty candidateswith septum deviation
that underwent septorhinoplastywith SBEG in a hospital and
a private research center in 2019. This study was done after
the confirmation of the Ethical Committee of the affiliated
university (Ethical code: IR.TUMS.MEDICINE.REC.1399.043).
Before surgery, all the patients signed a written consent
form. Furthermore, throughout this study, all ethical con-
tents in the Helsinki declaration on research, as well as the
confidential principles for patients’ information were ob-
served. The inclusion criteria were cases with specific diag-
noses of septum deviation with recommendation for
primary septorhinoplasty, without history of previous nose
surgery. the exclusion criterion was absence of deviation in
the caudal and the revision surgery. The volume of sample
was calculated based on 95% confidence interval (CI), 0.7%
accuracy, 80% test capability, and 10% experimental mortali-
ty equal to 50 people.

The basic demographic data of all the patients were
collected and recorded at the beginning of the study. In
this research, the results of the clinical examinations, condi-
tion, and imaging of the patients were accurately assessed
before surgery, as well as 1-month and 1-year after it. The
necessary data were collected and recorded using the
designed check list by researchers. The angle between nose
and lip (nasolabial angle), columellar show, nasal tip projec-
tion, and the dorsum deviation were assessed by using the
image analysis method. Nose obstruction and patient’s sat-
isfaction regarding breathing were evaluated by interview,
with use of the Likert scale (desirable,medium, undesirable).
Eventually, the presurgical data, as well as the data of 1-
month and 1-year after the rhinoplasty were compared.
(►Fig. 1)

Statistical Analysis
To implement the statistical analysis, the Statistical Package
Social Sciences (SPSS, IBM Corp. Armonk, NY, USA) software,
version 25.0, was used. The information obtained was ana-
lyzed using descriptive statistics, including the frequency,
average, standard deviation (SD) and frequency percentage.
The normality of the data was assessed by the Kolmogorov-
Smirnov test. To evaluate the association between the vari-
ables and the frequent measurement models, the correlation
by the bootstrap method and two-variable correlation test
(independence) were used. Also, the honestly significant
difference (HSD) Tukey method was used to compare the
results two-by-two. The significance level in the tests was
considered as p¼0.05.

Results

In the present study, the information of 50 patients before
the surgery, and 1-month and 1-year after the surgery was
assessed. The comparison between these three is shown
in ►Table 1.
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According to the results of ►Table 1, 1-year after the
surgery, the average nasolabial angle is higher than before
surgery (p<0.0001). However, the angle in the 1-month
postsurgery was decreased (p<0.0001). Also, there was a
meaningful difference between the nasolabial angle pre- and
postsurgery at 1-month (p<0.0001). Additionally, as the
difference between 95% CI for the average of nasolabial angle
in both 1-month and 1-year postsurgery is within the
standard interval, and the level of the first error is 0.05, we
accept that the surgery was well implemented and the
nasolabial angle of the patients is ideal. Also, the correlation
scale between the nasolabial angle after 1-month and 1-year

is 92.45% (►Table 2), which means that by evaluating each
patient after the surgery, we can accurately anticipate the
nasolabial angle for the first year after the surgery. The same
association exists about the projection (►Table 2).

In the assessment of the columellar show which was
randomly evaluated, all the pair comparisons showed a
difference between all the average pairs among each other
(p<0.0001). Also, as the 95% CI for the columellar show’s
average values in both periods postsurgery (1-month and 1-
year) are within the standard interval, and the level of first
error is 0.05, we accept that the surgery was well imple-
mented and the columellar show in the patients is ideal.

Fig. 1 The septum batten extension graft (SBEG) technique.

Table 1 Comparison between the before and (1 month and 1 year) after the surgery. The values are the average� standard error,
with a 95% confidence interval

Variable Presurgery 1-year postsurgery 1-month postsurgery p-value

Nasolabial angle 1.17� 88.98
(86.63–91.33)

1.2�100.98
(98.56–103.4)

1.08� 104.06
(101.89–106.23)

>0.0001

Columellar show (mm) 0.06� 4.498
(4.826–5.076)

0.04�3.81
(3.715–3.901)

0.05� 3.73
(3.608–3.826)

>0.0001

Projection 0.04� 0.562
(0.522–0.602)

0.041� 0.598
(0.555–0.637)

0.047� 0.599
(0.522–0.646)

>0.0001

Deviation
(mm)

0.087� 3.521
(3.325–3.693)

0.028� 0.719
(0.658–0.776)

>0.0001

Table 2 The assessment of correlation coefficient for the nasolabial angle and nasal tip projection in three time periods

Variable 1-month and 1-year postsurgery Presurgery and 1-year after Presurgery and 1-month after

Nasolabial angle 92.45% 67.35% 67.65%

Nasal tip projection 95.8% 88.71% 81.28%
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In terms of projection variable, 30 of the patients needed
projection increase. By evaluating them considering the 95%
CI, there is a meaningful difference between pre- and post-
surgery at 1-month and 1- year (p<0.0001). There is no
meaningful differencebetween 1-month and 1-year after the
surgery (p¼0.7), which shows the projection stability during
that time. Comparison of the dorsum deviation scale values
pre- and postsurgery shows that there is no linear associa-
tion between them. As the CIs have no overlaps with each
other, at ameaningful level equal to 0.05, we accept that with
a large scale, the deviation is decreased (p<0.0001). Al-
though, it is worth saying that, as the deviation scale is
always nonnegative, we can evaluate the zero deviation only
if the value is zero postsurgery.

In the assessments regarding nose obstruction, the infor-
mation on pre- and postsurgery for 38 of 50 patients was
recorded (►Table 3). According to the results of the inde-
pendence correlation test, the surgery had a desirable and
meaningful effect on nose obstruction (p¼0.049). Out of the
13 patients who had nasal obstruction before the surgery, 2
reported no improvement, 2 felt better, and the nasal ob-
struction was resolved in 9 patients. Out of the 2 patients
who did not suffer complete nose obstruction before the
surgery, 1 had complete nose obstruction, and the other one
completely recovered. As for the 23 patients who did not
suffer nose obstruction, 20maintained the same condition, 1
got worse, and 2 of them suffered slight nose obstruction.

Comparison between the nasolabial angle before and after
the surgery based on the gender of the patients is shown
in ►Table 4. The results showed that there is a meaningful
difference in all the pair of comparisons between the
patients’ nasolabial angle (p<0.0001).

Discussion

The results of the present study showed that a nasolabial
angle between 12 and 15degrees is considered desirable.
Also, the correlation scale between the nasolabial angle in 1-
month and 1-year postsurgerywas 92.45%, which represents

the ability for proper anticipation of the nasolabial angle at
1-year postsurgery from the degree scale at 1-month
postsurgery.

In a study by Karadavut et al.,8 similar results were
achieved, whichmeans that using the extension graft caused
a meaningful improvement in the nasolabial angle of up to
12.5 degrees. Also, in the study of Atighechi et al.,9 the
extension graft caused a meaningful rise in the nasolabial
angle of up to 22.3 degrees. In the case of Akkus et al.,10 the
average nasolabial angle improvement was 16.8 degrees and
statistically meaningful. However, in the study of Yi et al.,11

there was no improvement in the nasolabial angle after
septoplasty using caudal septal batten graft. Although only
the batten graft was used in their study, not an extension.
Furthermore, Chen et al.12 also did not observe an increase in
nasolabial angle by using extension graft; this finding might
be caused by the high nasolabial angle in the Asian popula-
tion. In sum, these findings confirm the desirable effect of
SBEG in the nasolabial angle improvement.

Analyzing the images, wefigured out a change in patients’
columellar show and the assessment results showed that
postsurgery results were meaningfully different when com-
pared with presurgery; furthermore, it decreased to an
average of 1.2mm, which was closer to the medium stan-
dard. Also, the columellar show average in both periods after
the surgery (1-month and 1-year) is within the standard
interval. It means that in the implemented surgery using the
mentioned method, the columellar show of the patients was
desirable. In the study by Atighechi et al., the use of extension
graft resulted in a decrease in the columellar showof patients
to 1.76mm,9which is in accordancewith our fundings. In the
current study, the dorsum deviation scale pre- and postsur-
gery was evaluated and for improvements of 2.8 degrees, we
observed a meaningful decrease in the nasal deviation in
comparison with the condition presurgery. In the Chen et al.
study, the dorsum deviation improvement was observed as
the average of 3.7 degrees, and considered statistically
meaningful.12 In a study by Yi et al.,11 the practicality of
batten graft in septoplasty patients was accompanied by a

Table 3 The frequency and percentage of nose obstruction before and after the surgery

Nose obstruction Ideal Medium Not ideal p-value

Presurgery 23 (60.53) 2 (5.26) 13 (34.22) 0.049

Postsurgery 30 (78.96) 3 (7.89) 5 (13.16)

Table 4 The comparison between the nasolabial angle before and after the surgery, based on patients’ gender

Gender Average presurgery Average postsurgery p-value 95% confidence interval

Lower bound Upper bound

Female 89.36 1-month (103.7) <0.0001 -14.33 -17.33

1-year (100.96) <0.0001 -11.6 -14.82

Male 87.63 1-month (105.35) <0.0001 -17.72 -23.43

1-year (101.04) <0.0001 -13.42 -19.51
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meaningful improvement in dorsumdeviation. The results of
the studies by Jang et al.13 showed similar results when using
nasal septal bone to correct the septum deviation.

The caudal septum deviation disrupts natural breathing
due to a narrowing of the exterior valve and the nasal valve
angle. Therefore, a decrease in the patients’ nasal deviation
helps improve their breathing condition. The current study’s
results showed that septorhinoplasty by using the SBEGs had
a desirable and meaningful effect on the nasal obstruction
and breathing condition. In this study, out of 13 patients who
suffered nasal obstruction before the surgery, it was
completely resolved in 9 patients (69.2%). In the study by
Chung et al.,7 the evaluation of 39 patients after surgery
showed that the septoplasty caused improvement in the
nasal obstruction by using batten graft for correction of
caudal septum deviation, which was in accordance with
the current study. In that study, the intensity of nasal
obstruction symptoms (including oral breathing, xerostomia,
hypoxemia, rhinorrhea, epistaxis, snoring, and headache)
pre- and postsurgery was evaluated using the visual analog
scale (VAS) for pain.7 Also, in the study by Kim et al.,14 a 90%
improvement in the nasal obstruction (60.7% complete im-
provement and 30.3% relative improvement) was reported
after the endonasal septoplasty by using the batten graft for
the correction of septum deviation. In the study by Lee et al.,
using the septal bone grafts to correct the caudal septum
deviation caused improvement in the nasal obstruction in
86% of the patients.15 The results of the study by Wee et al.
claimed that after the endonasal septoplasty surgery by
using the septal batten graft, all the patients experienced
breathing improvement and nasal obstruction correction.16

Also, in a cohort study, Patel et al. reported a meaningful
improvement in patients’ breathing condition after using the
septal extension graft.17

These findings show that SBEG in the caudal septum is an
effective method in the correction of septum deviation and
causes improvement in nasal obstruction. However, there
are some detailed differences in the results of various
studies, which are due to the patients’ demographic data,
details on surgery techniques, result in assessment methods,
and difference in sample volume. In the current study, a
meaningful statistical difference was observed between the
projection scale before and after the surgery. It is worth
saying that a remarkable coefficient of correlation was seen
between the projection scale pre- and postsurgery. That is to
say, by assessing the condition of each patient before the
surgery, it was possible to provide desirable anticipation on
the results 1-year after surgery.

In the study by Yi et al.,11 the images of 52 patients, who
suffered septum deviation and underwent endonasal septo-
plasty surgery with batten graft for caudal correction, were
evaluated before and after the surgery, and no meaningful
difference was observed between the projection and breath-
ing correction after the surgery. On the other hand, Chen
et al.12 and Akkus et al.,10 reported a rise in the projection
postsurgery. To explain the differences in the results, we
must highlight that the study by Chen et al. was done on the
Asian nose form, and they attempted to correct the projec-

tion to the standard scale, which resulted in projection
increase. Also, the Akkus et al. study was a retrospective
cohort study done to compare the extension graft and the
columellar strut, with 18 patients chosen from each group
and the projection and nasolabial angle presurgery and at 6
and 20-months postsurgically were measured. In that study,
when setting the graft, they attempted to increase the
projection. In both groups, the nasolabial angle and projec-
tion increased after surgery and had a meaningful difference
when compared to before surgery, but there were no differ-
ences in the results between both groups.

The goal of the current study was to correct the caudal
septum deviation, create ideal support for the tip, and, in the
necessary cases, increase the projection; additionally, the
total number of our assessed patients was three times bigger
than the studies discussed above.

In the end, we should mention that the current study has
some limitations; including nonrandomized selection of
samples and incomplete patient data in some of the cases.
Furthermore, in this study, we did not implement an objec-
tive assessment of the airway, such as acoustic rhinometry to
analyze the anatomic features of the caudal septum, and the
breathing satisfaction questionnaire was not filled the
patients, but the scale of their satisfaction was orally asked.
Therefore, by doing a clinical trial studywith a larger sample,
and using standard questionnaires about the rhinoplasty
results, we can achieve better results.

Conclusion

The results of this study showed that septorhinoplasty with
use of SBEG results in improvement of the nasolabial angle,
columellar show, nasal deviation scale, projection, and nasal
obstruction. This technique can provide more options in
addition to the previous ones for surgeons.
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