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ABSTRACT

Objective: In this study, we described the boomerang suture technique to attach the nasal septum to the anterior nasal spine. We evaluated its
outcomes and compared it with the traditional figure-of-8 suture technique.

Methods: This study was carried out on 80 patients who underwent nasal surgery (boomerang suture in 40 patients and figure-of-8 suture in
40 patients) between September 2016 and January 2019. The decision to use the boomerang suture or figure-of-8 suture technique was ran-
domized in a sequential fashion. The detected deviations and applied septoplasty methods were given. The surgical results were determined by
the independent observers' scorings. The Nasal Obstructive Symptom Evaluation scale was applied before and 1 year after surgery. A computer
simulation was utilized to analyze the features of the techniques.

Results: The most commonly used technique was the swinging door in 39 cases. Postoperative Nasal Obstructive Symptom Evaluation scale
values were statistically lower than preoperative in both groups (P < .001). Surgical success rates for boomerang suture and figure-of-8 suture
techniques were 97.5% and 87.5%, respectively, which were not statistically significant (P=.201). Boomerang suture can produce 4.3 times
more vertical vectors than figure-of-8 suture, and figure-of-8 suture causes 3.7 times more torque in the same amount of misalignment in the
biomechanical analysis.

Conclusion: The boomerang suture and figure-of-8 suture are very successful techniques to fix the nasal septum. The boomerang suture
technique, which creates a much larger vertical vector and less rotational force than the figure-of-8 suture, was also more successful, although
it was not statistically significant.

Keywords: Acquired, computer simulation, maxilla, nasal septum, nasal obstruction, nasal surgical procedures, nose deformities, suture
techniques

Introduction (SC) and the anterior nasal spine (ANS) of the maxilla is one of
the most important steps for success. Inadequate fixation may

The nasal septum (NS) deviation can be seen in a wide variety  |ead to problems like loss of tip projection, saddle nose defor-

of forms. Correction of caudal septal deviations is one of the
most difficult tasks in septoplasty and different techniques
can be used depending on the detected pathologies. These
techniques can be summarized as suturing, reshaping, and
grafting.! In some cases, caudal septal replacement or sep-
tal extension grafts have to be used.? In all these techniques,
establishing a healthy relationship between the septal cartilage
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mity, nasal base widening, and caudal deflection.®

Fortunately, in most cases with nasal septal deviation, the cau-
dal septal ANS connection is not impaired or does not require
correction. However, there are cases where this connection is
not healthy or this connection needs to be corrected to open
the air passage. While the relationship between ANS and NS is
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impaired in some of the cases, we may need to cut this con-
nection to solve the pathology. In these circumstances, NS
and ANS connections have to be reconstructed. Various tech-
niques have been identified to correct caudal septal devia-
tions, but there is not much research on how to fix the SC to
ANS. The most commonly used technique for fixation is the
figure-of-8 suture (F8S).* There is a need for a reliable suturing
method that can be used, especially when free caudal septum
grafts are used or when the septum needs to be fixed strongly
so that it does not deviate again.

Inthis study, we defined the "boomerang suture” (BS) technique
and aimed to compare it with the F8S technique using clinical
results and 3-dimension (3D) modeling software.

Methods

This study was performed on 80 patients who underwent
septoplasty or septorhinoplasty between September 2016
and January 2019 in Hacettepe University hospital clinic. All
procedures that were performed in the study were in accor-
dance with the ethical standards of the institutional and/or
National Research Committee and the Declaration of Helsinki
in 1964 and its subsequent amendments or comparable ethi-
cal standards. Informed consent was obtained from all the
participants in the study. The study was approved by the eth-
ics committee of Hacettepe University, under protocol GO
16/127-29. Patients who were 18 years old or older and who
signed the informed consent form by accepting to participate
in the study were included in the study. Patients who had pre-
vious nasal surgery or active sinonasal disease or any comor-
bidity were excluded from the study. The decision of whether
to use the BS or F8S technique was randomized in a sequential
fashion. In fixing the NS to ANS, the BS technique was used
in 40 of the cases and the F8S technique in 40 cases. This
was planned as a randomized self-controlled single-blinded,
single-center study.

Patients’ demographic data, presenting symptoms, detected
septum deviations, septoplasty techniques applied in surger-
ies, and perioperative complications were reviewed. Patients
responded to the validated Nasal Obstructive Symptom
Evaluation (NOSE) questionnaire before and 1 year after sur-
gery.® The NOSE scale is a standardized quality of life question-
naire and is composed of 5 questions related to the function

Main Points

In this study, the "boomerang suture” (BS) technique was
defined and compared with the figure-of-8 suture (F8S)
technique clinically and with the biomechanical analysis
made with 3D modeling.

In this BS technique, the suture needle moves backward from
one side of the anterior nasal spine (ANS), passes through
the cartilage, and ends by reversing the first maneuver and
tying the knot in front of the ANS.

In the evaluation of the cases, the success rate of cases using
the BS technique, although not statistically significant, was
higher than the F8S technique.

In the biomechanical analysis, the BS technique has a sig-
nificantly more down-press vector and less risk of torsion
compared to the F8S.

I 148

B-ENT 2022; 18(3): 147-153

of the nose: (i) nasal congestion or stuffiness, (ii) nasal block-
age or obstruction, (iii) troubled breathing through the nose,
(iv) troubled sleeping, and (v) unable to get enough air through
the nose during exercise. All 5 items were scored using a 5-point
Likert scale (O =not problem, 1=very mild problem, 2=moder-
ate problem, 3=fairly bad problem, and 4 =severe problem).
The pre- and postoperative results of the subjective symptom
evaluations were compared. Surgical success was determined
according to the scoring made by independent observers, who
were experienced in septum surgery and did not know which
suture technique was used. Observers evaluated the caudal
septum and caudal septum—ANS relationship based on the
examination findings and photographs. Observers were asked
to score the changes in the caudal septum on a 4-point scale
(1=no problem or minor deviation, 2=deviation is better but
still present, 3=little to no improvement, and 4 =deviation is
worse than before). Cases classified as 1 and 2 on this scale
were considered successful in surgery.

Basically, 3 different caudal septoplasty methods are applied
according to the detected pathologies. Pathologies and applied
methods are summarized in table 2. In type 1 caudal septo-
plasty method, the caudal septum is anchored to the ANS after
adjustment of the length. In type 2 septoplasty method, a ver-
tical incision is made to the septum from the fracture line and
then it is fixed while pulling it forward. In type 3 septoplasty
method, the free graft is fixed to the ANS and then attached
to the residual dorsal septum.

Boomerang Suture Technique: All surgical procedures were
performed under general anesthesia. While hemi-transfixion
incision was used for closed technique, trans columellar and
marginal incisions were used in open technique. Bilateral
mucoperichondrial flaps were elevated. Exposing the ANS
widely and leaving soft tissue around it provided conve-
nience during suturing. The caudal leg of the L strut, caudal
replacement graft, or septal extension graft, which will be
fixed over the ANS, were prepared. The point where we want
cartilage to sit on the spine was determined. Polypropylene
of 4.0 mm with a tapered needle was used for suturing. The
needle of the suture was initially advanced from the lat-
eral side of the ANS from front to back through the sag-
ittal plane (Figure 1a and 2a). Then the needle was passed
through the cartilage to the other side at the coronal plane,
2-3 mm above the inferior border of cartilage (Figure 1b and
2b). Finally, the first maneuver was reversed, and the suture
was collected at the plane of insertion (Figure 1c and 2c,
2d) and tied on the anterior surface of the ANS (Figures 1d,
2e, and 2f). Therefore, the back-and-forth action resembles
a boomerang flight.

Biomechanical Analysis: In order to analyze and compare
the features of the BS and the F8S, a 3D modeling software
(KeyCreator version 7.5.2, Kubotek, Marlborough, USA) was
utilized. A septal "L strut” cartilage and a maxillary crest were
modeled similar to human anatomy. Vertical and rotational
forces (torque) acting on the cartilage were calculated using
the 3D anatomical model. For the torque analysis, the midpoint
of the superior attachment of the L-strut to the perpendicular
plate of the ethmoid bone (keystone area) was considered as
the pivot point (Figure 3a). Vectoral analysis was done both for
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Figure 1. The sequences of the boomerang suture technique on the schematic drawing. (a) The needle first advances from the lateral of the
ANS from front to back through the soft tissues or periosteum. (b) The needle passes through the cartilage to the other side, (c) The needle
passes from back to front through the soft tissues or periosteum as the reverse of the first maneuver (d) tying the knot in front of the

anterior nasal spine.

the "ideal” and the “imperfect” techniques. “Imperfect” tech-
nique was defined as the entry point of the suture 1 mm pos-
terior to the intended point and the exiting point was 1 mm
anterior to the intended point for both the BS and the F8S
(Figures 3b and 3c). The ideal technique was defined as the
entry and the exit points of the sutures located on the same
coronal plane. The tensions of the sutures were considered as
2 N which is approximately 200 g. The flexibility of the carti-
lages and soft tissues under tension was ignored.

Data analysis was performed by using Statistical Package
for the Social Sciences software (SPSS) for Windows, ver-
sion 22.0 (SPSS Inc.,, Chicago, Ill, United States). The nor-
mality of the distribution of continuous variables was
determined by Kolmogorov—Smirnov test. Continuous data
were described as mean + SD (standard deviation) for nor-
mal distributions. Categorical data were described as num-
ber of cases. Quantitative data were evaluated in percentage.
For the comparison of the groups, Student's t-test was used
for the normally distributed, dependent data comprising
2 groups, and chi-square or Fisher's exact test was used for
categorical data. In addition, the differences between non-
normally distributed variables of 2 dependent groups were
analyzed by Wilcoxon sign rank test. P < .05 was considered as
statistically significant.

Results

The mean follow-up period of the cases included in the study
was 19.5 months, and no patient was excluded from the

study. All patients had nasal obstruction. Other complaints
were post-nasal discharge in 31 cases (38.7%), rhinorrhea in
25 cases (31.2%), and external nasal deformity in 42 cases
(52.5%). While septoplasty was performed in 38 of cases, sep-
torhinoplasty was performed in 42 cases. Closed technique
was used in 48 cases (60.0%) and open technique was used in
32 cases (40.0%). In addition, radiofrequency ablation of the
inferior turbinate was performed in 40 patients (50.0%). It was
used in 19 cases in the BS group and in 21 cases in the F8S
technique group.

Cases with the BS technigque were named as group A and
cases with the F8S technique were named group B. The
sociodemographic characteristics of the patients included in
the study are given in Table 1. The caudal septum pathologies
and applied septoplasty techniques’ explanations are given
in Table 2. Accordingly, type 1 septoplasty method was used
in 39 patients (48.75%), while type 2 and type 3 septoplasty
methods were used in 27 patients (33.75%) and 14 patients
(17.5%), respectively.

According to the scores given by independent observers,
27 cases using BS technique were evaluated as 1, 12 cases as 2,
and 1 case as 3. In scoring the cases using the F8S technique,
20 cases were evaluated as 1, 15 cases as 2, and 5 cases as 3.
None of the cases were scored as 4. According to these scoring,
surgical success rates for BS and F8S techniques were 97.5%
and 87.5%, respectively. Although the success rate of the BS
technique was higher than the F8S technique, the difference
was not statistically significant (P=.201). Type 2 septoplasty
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Figure 2. Intraoperative view of a case using caudal replacement graft. (a) The needle advancing from the lateral side of the ANS from front
to back through the sagittal plane. (b) The needle passing through the caudal replacement graft, 2-3 mm above the inferior border of the
cartilage. (c) The needle advancing from back to front (reverse of the first maneuver). (d) Placement of the graft on the ANS and collection of
the suture at the plane of insertion and (e) Tying up the suture on the anterior surface of the ANS. (f) View after the boomerang suture was

tied in front of ANS

method was applied in the patient who was considered unsuc-
cessful in the group A. Regarding patients who are considered
unsuccessful in group B, type 1 septoplasty method was used
in 1 case, type 2 in 3 cases, and type 3 in 2 cases.

The success rates of the BS technique were higher especially
in type 2 and type 3 septoplasty techniques compared to the
F8S technique, but there was no statistically significant dif-
ference between the groups (Table 1). Revision surgery was
performed in 2 patients in group B, who had persistent symp-
toms. Postoperative NOSE values were statistically lower than
preoperative values in both group A and group B (z=6.03,
P <.001, z=5.01, P < .001, respectively). We did not encoun-
ter any postoperative complications in terms of perforation,
hematoma, and infection except for minor bleedings seen in
2 cases who underwent inferior turbinate radiofrequency abla-
tion simultaneously.

In the biomechanical analysis, if the ideal techniques were
applied, the vertical (down pressing) vector was 0.87 N with
the F8S, while it was 3.7 N with the BS. Therefore, the vertical
vector of the F8S was 21.7% of the total force, while it was
92.5% with the BS. The BS could generate a 4.25 times greater
vertical vector than the F8S with the same suture tension. The
torque was 0 with both of the ideal techniques, whereas the
imperfect F8S resulted in a 2.66 Nmm of torque acting on
the keystone area, while the imperfect BS caused a 0.72 Nmm
of torque. Therefore, the same amount of misalignment
caused a 3.7 times greater torque with the F8S than the BS.
As aresult, the BS technique showed stronger fixation and less
rotational force than F8S in biomechanical modeling.

Discussion

Nasal septal L strut stability may be the most critical point for
long-term success in septal surgeries. In our study, both F8S
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and BS techniques were found to be very successful in differ-
ent septoplasty methods. In the evaluation of the cases, the
success rate of cases using the BS technique, although not
statistically significant, was higher than the F8S technique. In
the biomechanical analysis made with 3D modeling, BS has a
considerably greater down-pressing vector and less torsional
risk compared to F8S.

In this study, while a reliable sewing technique was defined
that was easy to apply and had a high success rate, a compari-
son was also made with the F8S technique. The effectiveness
of these suturing techniques was shown in different septo-
plasty methods. This study is unique in terms of defining a new
suture technique and comparing it with the gold standard F8S
technique in a clinical and biomechanical computer model at
the same time.

Although 2 sewing techniques were compared in our study,
there were cases in which 3 different caudal septoplasty meth-
ods were used. Although our study was important in terms of
showing the effectiveness of these sewing techniques in dif-
ferent septoplasty methods, it could be much more valuable if
the study could be performed in a single method or with more
cases. In our study, subjective evaluation of the nasal obstruc-
tion complaint was assessed with the NOSE questionnaire. In
order to support this subjective questionnaire, nasal air pas-
sage could have been measured using an objective test such
as acoustic rhinometry or rhinomanometry. However, studies
have shown that the subjective sensation of nasal obstruc-
tion shows a significant correlation with the parameters of
rhinomanometry and acoustic rhinometry on the deviation
side. In this sense, survey studies could present similar data to
objective tests.®

Authors classified septum deviations in different ways.
Some classified according to the amount of deviation,
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Figure 3. 3D models used in biomechanical analysis. (a) The pivot point for torque calculations is shown with an arrow. The suture on the model
is figure-of-8 suture with an “imperfect” technique. (b) The boomerang suture with imperfect technique. (c) The figure-of-8 suture with

imperfect technique.

while others made it according to the shape of the devia-
tion.””1% Even if the deviation is classified, this does not always
give us an idea about the septoplasty we should do. During
septoplasty deviations, dorsal and caudal parts of the sep-
tum concern surgeons more than those in other parts. For
this reason, identifying and offering solutions to the prob-
lems encountered in these parts are far more important.
We summarized the methods we used in caudal septum
pathologies in table 2. The most frequently used method in
our study was the type 1 caudal septoplasty. This method
is similar to the swinging door technique described by
Metzenbaum'andisidealforcaseswherethecaudalseptumisnot
bent or broken.

The severity of deviation does not always indicate how seri-
ous a problem is. Bent, curved, or fractured quadrangular car-
tilage may present with similar examination findings. The most

important factor that determines the septoplasty method is
the basic pathology seen in cartilage.

It is not always possible to perform suturations used around
ANS symmetrically, and this is also valid for the BS technique.
Therefore, the BS technique is a technique that can tolerate
asymmetric processes as shown in biomechanical analysis and
is less likely to develop failure due to them. One of the most
important advantages of this technique is that it provides
stronger fixation as well as tolerance of error.

While a few studies recently focused on experimental in vitro
biomechanical analysis of suture techniques, none used com-
putational tools for this purpose.'>'® In vitro studies can yield
important data but also are open to experimental errors.
Computational analysis has its drawbacks as well. It is very diffi-
cult to simulate the physical characteristics and biomechanical
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Table 1. Characteristics of the Patients, NOSE scores, and Success Rates

Group A (BS) Group B (F8S)
Variable Name (n=40) (n=40) P
Age, year 30.7 +9.41 283 +7.49 221
(mean + SD)
Gender, % (n) Female 52.5 (21) 62.5 (25) 498
Male 47.5 (19) 37.5 (15)
Follow-up period (month) (mean + SD) 18.7 £ 5.00 20.3 +5.93 .064
Septoplasty types Type 1 100 (19) 95 (20) 1
Type 2 93.3 (15) 83.3 (12) 188
Type 3 100 (6) 75.0 (8) AT2
NOSE scores Pre-op 125 + 3.41 129 +2.96 677
Post-op 45+272 4.8 +£2.67 .604
t 12.75 11.67
P <.001 <.001
Success rates % (n) 97.5 (39/40) 87.5 (35/40) 201

BS, bomerang suture; F8S, figure-of-8 suture; SD, standard deviation; NOSE, Nasal Obstructive Symptom Evaluation scale.

Table 2. Caudal Septum Pathologies and Applied Caudal Septoplasty Methods

Caudal Septum Pathologies

Caudal Septoplasty Methods

Type 1 Subluxation of CS Adjusting the CS height
Septal crest Anchoring CS to the ANS
Type 2 Vertical chondrotomy through the fracture line
. . . Adjusting the CS height
L\{'tﬂ gr V\.”tthOUt SUblué(at'Sn of ES | fracture I Anchoring the caudal septum to the ANS from its more
igh deviation cases due to vertical fracture line posterior site
Type 3 With or without subluxation of CS Resect the broken part

Cases with a broken horizontal line in the caudal
septum

Anchor caudal replasman graft to the ANS
Attach the residual CS to the graft anchored to the ANS

CS, caudal nasal septum; ANS, anterior nasal spine of the maxilla.

behaviors of living tissue realistically. The amplitude of error
may increase logarithmically with the increasing complexity of
the model. The biomechanical analysis in our study was sim-
ply limited to 1 suture and its interaction between 2 objects.
Bomerang suture pulls the SC downwards with 2 almost verti-
cally oriented parallel suture arms. Similar to a movable pul-
ley system, the tensions of both suture limbs are combined to
give a significant mechanical advantage. Their resultant force
ensures a strong contact between the cartilage and the maxil-
lary crest while minimizing associated torque. On the contrary,
F8S has crossing suture limbs, which decrease the vertical
resultant force significantly.

Mathematical analysis of any surgical technique could be per-
formed similar to the analysis in this study. However, it is not
known to what extent these calculations are clinically corre-
lated. To learn this, primarily well-known surgical techniques
can be analyzed. Similarly, computational analysis can be used
to investigate why ineffective applications fail. New tech-
niques could also be tested with this type of modeling and their
advantages and disadvantages may be determined before they
are used clinically.
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Conclusion

The BS is an effective and forgiving technique to fix the SC
to anterior maxillary crest strongly. Its effectiveness was espe-
cially observed in complicated interventions and was found
to be more successful than the F8S technique, even though
statistically insignificant. In this technique, the suture needle
moves backward from one side of the ANS, passes through the
cartilage, and ends by reversing the first maneuver and tying
the knot in front of the ANS. A study with a higher number of
patients is required to reach a possible statistical significance.
In the biomechanical analysis, BS has a considerably greater
down-pressing vector and less torsional risk compared to F8S.

Ethics Committee Approval: This study was approved by Ethics
committee of Hacettepe University, (Approval No: GO 20/2016).

Informed Consent: Verbal and written informed consent was obtained
from the patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept-S.0.; Design—S.0., T.Y.; Supervision—
T.Y., M.O,; Resources — M.O.; Materials — S.0.; Data Collection and/or



B-ENT 2022; 18(3): 147-153

Processing — S.0,0E., SJ; Analysis and/or Interpretation — S.0, OE.;
Literature Search — S.0.; Writing Manuscript — S.0., O.E,, T.Y.; Critical
Review - S.0., T.Y, M.O.

Acknowledgments: The authors would like to thank MD Riza Onder
Gulnaydin and MD Oguz Kuscu for their patience and cooperation in the
evaluation of the cases. In addition, the authors want to thank Omer
Deveci who made 3D modeling and calculations for biomechanical anal-
ysis. Finally, the authors thank Esra Arslanoglu for her help in statistical
analysis.

Declaration of Interests: The authors have no conflict of interest to
declare.

Funding: The authors declared that this study has received no finan-
cial support.

References

1. Cobo R, Caldas A. Caudal septum surgery techniques reviewed.
Curr Opin Otolaryngol Head Neck Surg. 2017;25(1):4-11. [CrossRef]

2. Asher SA, Kakodkar AS, Toriumi DM. Long-term outcomes of sub-
total septal reconstruction in rhinoplasty. JAMA Facial Plast Surg.
2018;20(1):50-56. [CrossRef]

3. Bloom JD, Kaplan SE, Bleier BS, Goldstein SA. Septoplasty compli-
cations: avoidance and management. Otolaryngol Clin North Am.
2009;42(3):463-481. [CrossRef]

4. Guyuron B, Uzzo CD, Scull H. A practical classification of septonasal
deviation and an effective guide to septal surgery. Plast Reconstr
Surg. 1999;104(7):2202-2209. [CrossRef]

5. Onerci Celebi O, Araz Server E, Yigit O, Longur ES. Adaptation and
validation of the Turkish version of the Nasal Obstruction

Ozer et al. Boomerang Suture Technique

Symptom Evaluation scale. Int Forum Allergy Rhinol. 2018;8(1):72-
76. [CrossRef]

Pirila T, Tikanto J. Unilateral and bilateral effects of nasal septum
surgery demonstrated with acoustic rhinometry, rhinomanome-
try, and subjective assesment. Am J Rhinol. 2001;15(2):127-133.
[CrossRef]

Teixeira J, Certal V, Chang ET, Camacho M. Nasal septal deviations:
a systemic review of classification systems. Plast Surg Int.
2016;2016:1-8. [CrossRef]

Salihoglu M, Cekin E, Altundag A, Cesmeci E. Examination versus
subjective nasal obstruction in the evaluation of the nasal septal
deviation. Rhinology. 2014;52(2):122-126. [CrossRef]

Cerkes N. The crooked nose: principles of treatment. Aesthet Surg
J. 2011;31(2):241-257. [CrossRef]

Lee JW, Baker SR. Correction of caudal septal deviation and
deformity using nasal septal bone grafts. JAMA Facial Plast Surg.
2013;15(2):96-100. [CrossRef]

Metzenbaum M. Dislocation of the lower end of the nasal septal
cartilage: A treatise dealing with dislocations of the lower end of
the nasal septal cartilage in the new-born (injury sustained at birth),
in infants and in young children and with their anatomic replace-
ment by orthopedic procedures. Arch Otolaryngol Head Neck Surg.
1936;24(1):78-88. [CrossRef]

Han K, Jin HS, Choi TH, Kim JH, Son D. A biomechanical compari-
son of vertical figure-of eight locking suture for septal extension
grafts. J Plast Reconstr Aesthet Surg. 2010;63(2):265-269.
[CrossRef]

Gursoy K, Teymur H, Kiziltay A, Hasirci N, Koger U. Biomechanical
analysis of a modified suture technique for septal extension grafts:
transloop suture. J Plast Reconstr Aesthet Surg. 2019;72(11):1825-
1831. [CrossRef]

153 I


https://doi.org/10.1097/MOO.0000000000000321
https://doi.org/10.1001/jamafacial.2017.1127
https://doi.org/10.1016/j.otc.2009.04.011
https://doi.org/10.1097/00006534-199912000-00039
https://doi.org/10.1002/alr.22031
https://doi.org/10.2500/105065801781543664
https://doi.org/10.1155/2016/7089123
https://doi.org/10.4193/Rhino13.057
https://doi.org/10.1177/1090820X10394167
https://doi.org/10.1001/2013.jamafacial.73
https://doi.org/10.1001/archotol.1936.00640050085009
https://doi.org/10.1016/j.bjps.2008.08.038
https://doi.org/10.1016/j.bjps.2019.05.046

