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ABSTRACT

Background: Applying 2-octylcyanoacrylate (2-OCA) tissue adhesive onto scoring incisions may increase efficacy and prevent concavity recurrence after
septal deviation treatment. The present study evaluates the utility of 2-OCA adhesive application during endonasal septoplasty.

Methods: The postoperative outcomes were compared between two consecutive periods in a single surgical department. Between March 2011 and March
2012, 23 consecutive patients underwent septoplasty using scoring incisions without 2-OCA application (scoring alone group), and between April 2012 and
April 2013, the scoring incision gaps were filled with 2-OCA in 27 patients (scoring + CA group). The patients were followed up for more than six months.

Results: A straight septum was achieved in 37.0% of patients in the scoring alone group versus 58.3% in the scoring + CA group. The postoperative
symptom score for nasal obstruction was significantly improved in both groups. Persistent septal swelling developed in three (12.5%) patients in the scoring + CA
group. Neither group experienced major complications such as septal hematoma, abscess, or septal perforation.

Conclusions: Application of 2-OCA adhesive onto scoring incisions appears to be a reliable and effective technique to correct deviated cartilage during
endonasal septoplasty. However, the volume of 2-OCA applied onto the septum should be minimized to avoid potential foreign body reaction. A long-term

follow-up study is warranted.

(Am ] Rhinol Allergy 28, e209—€213, 2014; doi: 10.2500/ ajra.2014.28.4122)

Nasal septal deviation is a common nasal disorder and is one of
the most common causes of nasal obstruction. Several surgical
techniques have been introduced to correct septal deviations, includ-
ing submucosal resection,!> wedge resection,® suture techniques,*>
morselization,® swinging door technique,” septal batten grafting,°
and cartilaginous septum scoring using cross-hatching incision,!0-12
but none of these techniques has emerged as superior. Although
surgical methods yield good immediate postoperative results, they
show limited success in achieving consistent outcomes. Several long-
term complications may result, including recurrence, saddle deformi-
ties due to L-strut weakness, and caudal septum displacement.?#911
Scoring incision is a well-known method that gives shape to the
septal cartilage.!!3 A partial-thickness incision is made on the con-
cave cartilage surface, which affects the interlocked cartilaginous
stresses and bends the tissue contralaterally.’®> However, the long-
term outcomes can vary.'? The cartilage frequently reverts to its
original deviation once healing occurs (Fig. 1A). If the tissue is incised
too deeply or the cartilage is too thin, the septal cartilage may weaken,
potentially decreasing septal cartilage support or leading to overcor-
rection (Fig. 1B).1415
Recently, Ozyazgan and Idaci'* introduced the application of cya-
noacrylate (CA)-based tissue adhesive to increase the efficacy of
scoring incisions and prevent concavity recurrence after open rhino-
plasty. They demonstrated that filling the scoring incision gaps with
CA adhesive is an effective, safe, fast, and easy method to treat septal
cartilage deviation (Fig. 1C). Ozyazgan’s method may be effective
during open rhinoplasty, but its effectiveness for endonasal septo-
plasty is questionable. The extrinsic force on septal cartilage can be
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simply and effectively relieved using open rhinoplasty or extracopo-
real septoplasty. However, eliminating this force during endonasal
septoplasty may be difficult, because the contralateral mucoperichon-
drium is still attached to the septal cartilage. Furthermore, the open
approach is preferably avoided in patients with a septal deviation
without an external nose deformity due to potential incisional mor-
bidity and the increased surgical duration.”

Potentially, a combination of scoring incisions and CA tissue ad-
hesives may also be an effective and safe method to treat septal
cartilage deviation in endonasal septoplasty. In the present study, the
utility of 2-octylcyanoacrylate (2-OCA) application in increasing the
efficacy of scoring incisions and preventing concavity recurrence in
endonasal septoplasty is evaluated.

MATERIALS AND METHODS

Study Design

The medical records of 79 consecutive patients who underwent
septoplasty using a septal cartilage scoring incision between March
2011 and April 2013 at the Konkuk University Chungju Hospital were
reviewed. Between March 2011 and March 2012, 43 consecutive pa-
tients underwent septoplasty using a scoring incision without 2-OCA
application (scoring alone group). Between April 2012 and April 2013,
the scoring incision gaps in 36 consecutive patients were filled with
2-OCA (scoring + CA group).

Septal cartilage deviation was identified on nasal endoscopy. All
patients were at least 16 years old and suffered from nasal obstruction
lasting more than three months. Patients were excluded using the
next criteria: bony septal deviation alone, septal fracture, revision
septoplasty, open septoplasty, chronic sinusitis or polyps, and a less
than six-month follow-up period. A total 51 patients who underwent
septoplasty using a septal cartilage scoring incision and were fol-
lowed up for more than six months were enrolled. This study was
approved by the Konkuk University Chungju Hospital Institutional
Review Board.

Surgical Techniques

Endonasal septoplasty was performed under general anesthesia.
Local anesthesia was administered submucosally, and a hemitrans-
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Figure 1. Schematic illustrating CA adhesive applied to scoring incisions to
straighten the deviated septal cartilage. The scoring incision may cause the
deviated septum to bend at midline, and the cartilage frequently reverts to its
deviated position (A) or overcorrects (B) over time. Filling the scoring
incision gaps with CA tissue adhesive may prevent concavity recurrence (C).

fixion incision was performed on the nasal septum concave side. The
cartilaginous and bony septum was exposed using subperichondral
and subperiosteal dissections. The deviated septal cartilage was sep-
arated from the ethymoid and vomer perpendicular plate through a
boomerang-shaped cartilage excision. The deviated bony septum and
crest was excised or fractured and displaced contralaterally.

When the remaining cartilaginous septum was not considered com-
pletely corrected using the aforementioned technique, a scoring inci-
sion was then performed. Scoring incisions were made with a sickle
knife on the septal cartilage concave surface at 2- to 4-mm intervals to
approximately half of the cartilage thickness. The 2-OCA (Derma-
bond, Ethicon, Inc., Somerville, NJ) was applied to the scoring inci-
sion gaps while holding the cartilage in a slightly overcorrected
position. The procedure was complete once the deviated septum was
confirmed as straightened (Fig. 2), and the hemitransfixion incision
was closed using 5-0 chromic gut suture. Patients with compensatory
inferior turbinate hypertrophy additionally underwent turbinate sur-
gery, such as submucosal turbinoplasty or radio frequency volume
reduction.

Silastic stents were then sutured on both sides to the mucosa, and
nasal packing was placed. The nasal packs were removed one to two
days postoperatively, and the silastic stents were removed after five
to seven days.

Surgical Outcome Assessment

The efficacy of 2-OCA tissue adhesive on the corrected cartilage
stability was evaluated using postoperative nasal endoscopy and
compared between the two groups. A clinician uninvolved with the
surgery evaluated the postoperative septum based on anterior rhino-
scopic photography at the final follow-up visit. The deviation severity
was categorized as mild, moderate, or severe based on the distance
between the most deviated portion relative to midline or the ipsilat-
eral nasal wall.® The postoperative outcomes were classified into four
categories: straight, improved with residual deviation, no change or
worsened deviation, and overcorrection. Postoperative complica-
tions, such as hemorrhage, septal hematoma, synechia, and infection,
were also evaluated. Changes in the visual analog scale (VAS) scores,
ranging from 0 (no problem) to 10 (severe), of the nasal obstruction
were compared between pre- and three months postoperatively.
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Figure 2. The combined scoring incision and 2-OCA adhesive technique
viewed endoscopically. Preoperative septal endoscopy (A and B). The septum
is approached from the concave side after performing a hemitransfixion
incision. Horizontal and vertical cartilaginous strips were removed, and
half-thickness scoring incisions were made along the concave cartilage sur-
face using a sickle knife at 2- to 4-mm intervals (C). The 2-OCA was applied
to the scoring incisions gaps while holding the septum in a slightly over-
corrected position (D). Immediate postoperative endoscopy shows a straight-
ened cartilaginous septum (E and F).

In the scoring + CA group, the minimal cross-sectional area (MCA)
and the nasal volume were measured pre- and two to three months
postoperatively using acoustic rhinometry. The saccharin transit time
(STT) was also measured in the scoring + CA group pre- and four to
six weeks postoperatively to evaluate the effect of 2-OCA on nasal
mucociliary clearance. During STT, a commercially available saccha-
rine tablet measuring 1.0 mm was positioned approximately 1 cm
behind the inferior turbinate anterior border. The time elapsed until
the patient experiences a sweet taste at the posterior nasopharynx was
recorded in minutes.'® The mean pre- and postoperative STTs were
compared.

Statistical Analysis

Analyses were performed using the Statistical Package for the
Social Sciences version 15.0 for Windows (SPSS, Inc., Chicago, IL).
The two groups were compared using the Fisher’s exact test and
Student’s t-test. The mean MCA scores, nasal volume, and subjective
symptoms were compared using the Wilcoxon signed-rank test. A
p-value of less than 0.05 indicated a significant difference.

RESULTS

A total 30 male and 21 female patients with a mean age of 27.1 years
(range, 16-58 years) were included. The scoring alone group (n = 27)
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Table 1. Clinical characteristics compared between the scoring
alone and the scoring + CA groups

Parameters Scoring alone Scoring + CA p-value
(n =27) (n = 24)
Age (year), mean * SD 263 *+73 28.0 = 8.1 NS
Sex (M:F) 16:11 14:10 NS
Allergic rhinitis, n (%) 8(29.6) 6 (25.0) NS
Degree of deviation, n (%) NS
Mild 4(14.8) 2(8.3)
Moderate 15 (55.6) 12 (50.0)
Severe 8 (29.6) 10 (41.7)
Postoperative septal status, 0.032
n (%)
Straight 10 (37.0) 14 (58.3)
Residual deviation 13 (48.1) 10 (41.7)
Unchanged 3(11.1) 0(0.0)
Overcorrected 1(3.7) 0(0.0)
Combined procedure, NS
n (%)
Submucosal 7 (25.9) 5 (20.8)
turbinoplasty
RFTVR 8 (29.6) 5 (20.8)
Inferior turbinate 5(18.5) 3(12.5)
lateralization
VAS score, mean = SD
Preoperative 6.92 = 2.0 725+19 NS
Postoperative 3.95+15 310+ 14 0.043
Follow-up (month), 11.8 3.5 91 +28 NS

mean * SD

RFTVR = radiofrequency turbinate volume reduction; NS = not signifi-
cant; SD = standard deviation; CA = cyanoacrylate; M = male; F = female.

comprised 16 male and 11 female patients aged 26.3 = 7.3 years and
was followed-up a mean 11.8 months (range, 6-24 months). The
scoring + CA group (n = 24) comprised 14 male and 10 female
patients aged 28.0 = 8.1 years and was followed-up a mean 9.1
months (range, 6~15 months). There was no significant difference in
age and sex distributions between the two groups (Table 1).

In scoring alone group, 10 patients (37.0%) demonstrated a straight
septum postoperatively, 13 patients (48.1%) showed mild residual
septal deviation, three patients (11.1%) showed unchanged or wors-
ened deviation, and one patient (3.7%) demonstrated overcorrection.
In the scoring + CA group, the postoperative anterior rhinoscopy
showed a straight septum in 14 patients (58.3%) and mild residual
septal deviation in 10 patients (41.7%), although the septum was
notably improved compared with the preoperative status. None of
the patients had an unchanged or overcorrected septal deviation
postoperatively (Table 1).

The mean VAS score of nasal obstruction improved postoperatively
from 6.92 = 2.0 to 3.95 = 1.5 in the scoring alone group (p < 0.001),
and from 7.25 * 1.9 to 3.10 = 1.4 in the scoring + CA group (p <
0.001). There was significant difference in postoperative VAS score
between the two groups (p < 0.05) (Table 1).

Pre- and postoperative acoustic thinometry was performed in 15
patients (62.5%) in the scoring + CA group. The MCA significantly
improved from 0.29 to 0.38 cm? at the convex side of the nasal cavity
(p = 0.02). The MCA at the concave side increased from 0.34 to 0.36
cm?, but this was not statistically significant (p > 0.05) (Fig. 3). The
nasal volume significantly increased (p = 0.01) in the convex side of
the nasal cavity (5.18 versus 6.43 mL). The concave side nasal volume
decreased postoperatively (6.81 versus 6.29 mL), but this difference
was not statistically significant (p > 0.05) (Fig. 3).

STT was performed in 13 patients (54.2%) in the scoring + CA
group. The mean STT pre- and postoperatively were 9.1 = 2.2 and
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9.3 = 1.4 minutes, respectively, and there was no significant differ-
ence noted (p > 0.05).

Postoperative septal swelling lasting greater than one month oc-
curred in three patients (12.5%) in the scoring + CA group, but it
eventually subsided. No complications, such as septal hematoma,
septal perforation, or saddle nose, were observed postoperatively in
either group. None of the patients in either group requested a revision

septoplasty.

DISCUSSION

The present study evaluated the use of 2-OCA tissue adhesive to
increase the efficacy of scoring incisions in preventing concavity
recurrences after endonasal septoplasty. In this novel surgical
technique, filling the scoring incision gaps with 2-OCA tissue
adhesive modifies the curvature and maintains the septal frame-
work along midline. The 2-OCA tissue adhesive acts as a wedge to
achieve structural stability and immediate correction of the septal
cartilage.

Endonasal septoplasty combined with 2-OCA filled scoring inci-
sions offers several advantages. The technique is quite simple to
perform. In the present study, the 2-OCA adhesive was applied into
the wedge-shaped space generated by the scoring incision; no specific
securing procedure was required. In addition, the technique is indi-
cated in both anterior-posterior curvature as well as cephalo-caudal
curvature of the septal cartilage. In most patients, the septum is
curved in both directions. As stated by Ozyazgan and Idaci, ' filling
the wedge-shaped scoring incision with 2-OCA creates both perpen-
dicular and parallel opening forces to the incision. Therefore, both
anterior-posterior and cephalo-caudal septal cartilage curvature can
be addressed using this technique by changing the scoring incision
direction and interval. Finally, 2-OCA maintains the correction even
when the incision depth is unsatisfactory. The therapeutic effective-
ness depends the scoring incision.'? Excessively deep incisions can
damage the cartilage integrity and weaken it, but insufficiently deep
incisions will not yield the preferred correction.!> Hardened 2-OCA
prevents incision closure and prevents the incised cartilage from
returning to its previous shape. Furthermore, in a septum incised too
deeply, filling the scoring incisions with 2-OCA maintains the carti-
lage integrity.14

CA tissue adhesive is easily applied, biocompatible, and biore-
sorbable and has many uses in otolaryngology, including cartilage
grafting in rhinoplasty,'”-20 ossicular reconstruction,?"?? and laryn-
geal repair.?> CA includes methylcyanoacrylate, ethylcyanoacry-
late, isobutylcyanoacrylate, and butylcyanoacrylate. OCA was de-
veloped to address toxicity concerns and reduce skin irritation and
allergic responses.?* Numerous experimental and clinical studies
have assessed the effects of CA on cartilage. In experimental
studies, most report that CA has a minimal histotoxic effect on the
cartilage, generates few foreign body reactions, and safely stabi-
lizes the cartilage fragments.7252° Many clinical studies have
demonstrated that CA adhesive is effective and safe in various
surgeries.'#17-1930-32 However, a few studies reported negative ef-
fects on the cartilage. Toriumi et al.3® reported that butyl-2CA
increased inflammation and caused a foreign body giant cell re-
sponse when CA was applied to the subdermal plane in rabbit ears.
Among the clinical studies, Min and Jang?3 recently reported that
CA tissue adhesive was associated with a relatively high compli-
cation rate (24.2%) when used in tip surgery, but it also simplified
the surgical graft fixation.

Although the clinical use of 2-OCA has been expanding, few re-
ports have investigate the efficacy of bioadhesives in septoplasty.
Ozyazgan and Idac1' first described the feasibility of CA-based tissue
adhesive application to correct deviated septal cartilage and prevent
recurrence. In their study, open rhinoplasty was performed. Filling
the scoring incision gaps with CA tissue adhesive was an effective,
safe, fast, and easy method to treat septal cartilage deviation, and no
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complications such as infection or foreign body reactions were ob-
served in the 23 patients. In the present study, this technique was
similarly effective in correcting the deviated cartilage using endonasal
septoplasty. However, the complication rate in the present study was
higher than that reported by Ozyazgan and Idaci,'# a study using
open rhinoplasty (12.5% versus 0.0%). Potentially, the chosen surgical
approach and CA adhesive volume may be risk factors for complica-
tions. Although 2-OCA is a longer chain bioadhesive that more grad-
ually releases toxic byproducts into surrounding tissues, the potential
for a local inflammatory response exists.>* Contact between the
2-OCA and surrounding soft tissues may be increased in the endonasal
approach compared with the open or extracoporeal approach used in
Ozyazgan’s method. In addition, most of the observed complications
occurred when a relatively high 2-OCA volume was applied. Therefore,
2-OCA adhesive should be applied only to the scoring incision gaps
using the minimum volume, and surgeons should ensure that 2-OCA
adhesive does not contact the surrounding tissue.

The current study is limited by its relatively small sample size,
nonrandomized design, and relatively short follow-up period. Ide-
ally, a randomized study using a larger sample size and longer
follow-up would more accurately determine the 2-OCA efficacy
and safety in septoplasty. In addition, to analyze the association
between the 2-OCA volume and the complication rate, an experi-
mental study is warranted characterizing the histomorphologic
changes within the septal cartilage in patients undergoing septo-
plasty with 2-OCA.

CONCLUSIONS

Application of 2-OCA adhesive to scoring incisions appears to be
an effective technique to correct deviated cartilage during endonasal
septoplasty. However, the applied 2-OCA volume must be carefully
minimized to prevent foreign body reaction. A long-term follow-up
study is warranted to determine the recurrence and complication
rates.
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