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FIG E5. Effect of IL-10 neutralization on SpA-lgG IC-induced suppression against SEB-induced IL-5 (A), IL-13
(B), IFN-y (C), and IL-17A (D) production by nasal polyp cells. DNPCs were treated with or without the
mixture of SpA (10 pg/mL) and IgG (100 pg/mL) and then stimulated with SEB (1 ng/mL) in the presence
or absence of anti-human IgG mAb or control rat IgG4 (20 pg/mL) for 72 hours. P values were determined
by using the Wilcoxon signed-rank test.
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FIG E6. Effect of SpA-IgA ICs on SEB-induced IL-5 (A), IL-13 (B), IFN-y (C), and IL-17A (D) production by nasal
polyp cells, DNPCs were treated with SpA {10 pg/mL) in the presence or absence of IgA (100 pg/mL) and
then stimulated with SEB (1 ng/mL) for 72 hours. P values were determined by using the Wilcoxon
signed-rank test.
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IL-10 levels in the supernatant were measured. P values were determined
by using the Wilcoxon signed-rank test.
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FIG EB8. Effect of SpA plus native or heat-inactivated autologous serum (AS) on SEB-induced IL-5 (A), IL-13
(B), IFN-y (€}, and IL-17A (D) production by nasal polyp cells. DNPCs were treated with SpA (10 pg/mL) in the
presence or absence of 5% autologous serum with or without heat inactivation, and the cells were then
stimulated with SEB (1 ng/mL) for 72 hours. P values were determined by using the Wilcoxon

signed-rank test.
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Endoscopic modified medial maxillectomy for
odontogenic cysts and tumours®

Introduction

Odontogenic maxillary cysts and tumours arise in the maxilla
and originate from the root of the tooth. In 2005, the World
Health Organization classified keratocystic odontogenic tumour

as a benign cystic neoplasm. Incomplete removal of the cystic
lining may reflect technical difficulties encountered during ex-
cision, but risks recurrence ). Dentigerous cysts should also be
completely resected @, while marsupialisation is considered to
be acceptable for radicular cysts @. Nevertheless, it is sometimes
difficult to discriminate between keratocystic odontogenic
tumours and radicular cysts before surgery ®; consequently

our clinical practice is to completely excise the lesion in all such
cases.

Traditionally, odontogenic maxillary cysts have been treated by
marsupialisation, enucleation, or enucleation and bone grafting
by means of an intraoral approach by dentists and oral and
maxillofacial surgeons @. As the indications for endoscopic sinus

surgery have expanded, there have now been several reports of
odontogenic cysts and tumours being treated endoscopically
258 However, it is not always possible to completely enucleate
the lesion in every case using this technique alone.

Endoscopic medial maxillectomy (EMM] is a safe and effective
procedure for the treatment of inverted papillomas originating
from the anteromedial and anterior walls of the maxillary sinus
78, Extensive turbinate resection, however, may result in abnor-
mal nasal aerodynamics ©. Some patients who have undergone
EMM complain of empty nose syndrome 9. Once the empty
nose syndrome arises, it is very difficult to treat ",

We previously reported the use of endoscopic modified medial
maxillectomy (EMMM) for the treatment of inverted papillomas
and mucocoeles "2, This technique completely preserves the in-
ferior turbinate mucosa and nasolacrimal duct, and preserves as
large a portion of the inferior turbinate as possible, while facilita-

376
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EMMM for adontogenic lesions

Figure 1. Intraoperative endoscopic photographs of endoscopic modified medial maxillectomy in a patient with a radicular cyst.

(A) Incision of the lateral wall parallel to the mucocutaneous junction directly behind the pyriform aperture. (B) Elevation of the nasal mucosa. (C) The

bone of the inferior turbinate (IT) was adequately exposed. (D) A cut was made between the conchal crest and the inferior turbinate. The IT is visible

(Black arrowheads). (E) After resection of the lateral nasal wall, the nasolacrimal duct (NLD) was widely exposed. (F) The nasal mucosa and NLD could

be displaced medially. (G) Exposure of the radicular cyst {(white arrowheads). (H) Endoscopic view (70°) inside the cyst. The cyst was clearly visible. (1)

After cyst resection, the root of the affected tooth was visible (white arrow).

ting equally good access to the maxillary sinus as conventional
EMM. We undertook a prospective study to establish the safety
and efficacy of EMMM for the treatment of odontogenic cysts
and tumours that occupy most of the maxillary sinus.

Materials and methods

Study design and patient population

We report a prospective case series of six patients who under-
went EMMM between April 2011 and May 2012 at Jikei Univer-
sity Hospital, Tokyo, Japan, and Dokkyo Medical University Hos-
pital, Tochigi, Japan. The ethics committees of both institutions
approved the conduct of the study. Four patients had radicular
cysts, one patient had a dentigerous cyst, and one patient had
a keratocystic odontogenic tumour. One of the patients with
radicular cysts had bilateral disease. In all patients, the lesion

377

occupied most of the maxillary sinus.

Surgery

We performed EMMM under general anaesthesia as previously
described 12, First, we created a mucosal incision just behind the
pyriform aperture (Figure 1A) and elevated the nasal mucosa
from the lateral nasal wall (Figure 1B). Next, we adequately ex-
teriorised the inferior turbinate (Figure 1C) and cut between the
conchal crest and inferior turbinate with a chisel (Figure 1D). The
lacrimal process of the inferior turbinate, frontal process of the
maxilla, and inferior portion of the lacrimal bone were resected
using a diamond burr. The nasolacrimal duct was then widely
exposed (Figure 1E). We elevated the mucosa of the inferior
meatus from the lateral nasal wall so that the nasal mucosa and
nasolacrimal duct could be displaced medially (Figure 1F). The
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Table 1. Patient characteristics and outcomes of endoscopic modified medial maxillectomy.

mucosa of the inferior turbinate was sutured to the nasal sep-
tum if it obstructed the surgical field. Next, we drilled away the
medial wall of the maxillary sinus with a diamond burr and iden-
tified the cyst (Figure 1G). We mostly used a 0° endoscope, but a
70° endoscope was used in the anterior wall of the cyst and root
of the affected tooth (Figure 1H, I). Finally, the transposed nasal
mucosa and nasolacrimal duct were replaced, and the anterior
portion of the transposed nasal mucosa was sewn to the lateral
nasal wall.

Results

Table 1 summarises the patients’ characteristics and outcomes
after EMMM. The cyst walls and keratocystic odontogenic
tumour were completely excised, and the inferior turbinate
and nasolacrimal duct preserved, in all patients. There were

no intraoperative or postoperative complications. The affected
teeth were preserved in all four patients with radicular cysts. A
dentist extracted the affected tooth prior to endoscopic surgery
in the patient with a keratocystic odontogenic tumour, and

the affected tooth of the patient with the dentigerous cyst was
removed during the EMMM procedure (Figure 2). The mean
follow-up period was 17.4 months (range, 6-32 months), and
there has been no evidence of recurrence in any of the patients.
Postoperative endoscopic views and computed tomography
scans confirmed that the inferior turbinate had been preserved
in every case (Figure 3). All patients reported that nasal bre-
athing was satisfactory and none reported dryness.

Discussion
The three most common cystic lesions in the jaw are radicular

Figure 2. Images from Case 2. (A) Sagittal computed tomography scan showing cysts with the tooth occupying most of the maxillary sinus. (B)

Endoscopic view (70°) inside the maxillary sinus showing the affected tooth.
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Figure 3. Images from Case 3. (A) Postoperative endoscopic view revealing preservation of the inferior turbinate 12 months after surgery. (8) Coronal

computed tomography scan showing complete removal of bilateral radicular cysts and preservation of the inferior turbinate.

cysts, dentigerous cysts, and keratocystic odontogenic tumours
&, When these diseases become severe, they may extend into
the maxillary sinus. Incomplete removal of the cystic lining of

a keratocystic odontogenic tumour may be a consequence

of technical difficulties during surgery, but is a risk factor for
recurrence M. Furthermore, it may be difficult to differentiate
between keratocystic odontogenic tumours and radicular cysts
before surgery. Even if the lesion is diagnosed preoperatively as
aradicular cyst, we recommend complete removal - particularly
because malignant transformation has been reported 315,

Odontogenic cysts and tumours have traditionally been treated
via an intraoral approach by dentists and oral and maxillofacial
surgeons. Otorhinolaryngologists have recently reported the
successful endoscopic resection of odontogenic cysts and tu-
mours when there is minimal extension into the maxillary sinus
258 However, if the disease should occupy most of the maxillary
sinus, enucleation is not possible. Staged operations have been
reported for this type of extensive disease. First, a window in

the cyst wall is created, and the cyst is decompressed. Complete
resection is then carried out after the primary wound has closed

618 but this staged approach is particularly onerous for patients.

The principal behind EMMM is to achieve access to the maxillary
sinus comparable to that of conventional EMM while preserving
the inferior turbinate and nasolacrimal duct. The difficulty with
endoscopic resection of odontogenic cysts and tumours lies in
accessing the anteromedial, anterior and inferior walls of the

maxillary sinus, but these portions of the maxillary sinus can be
reached using EMMM. In our experience, odontogenic tumours
and cysts were relatively easy to resect using this technique,

as it was possible to peel them away from the maxillary wall,
which contrasts with our experience of inverted papillomas 2.
The advantage of using EMMM for odontogenic tumours and
cysts is that it allows for complete resection in one operation.
The use of EMM to treat these diseases has not been previously
reported, but we believe that EMMM is superior as it allows the
morphology of the nasal cavity to be preserved.

Conclusion

We used EMMM to excise several odontogenic maxillary cysts
and one tumour in this case series of six patients. Endoscopic
modified medial maxillectomy is a technique that allows the
morphology of the nasal cavity and nasolacrimal duct to be
preserved. Patient outcomes after surgery were excellent, con-
firming the safety and efficacy of EMMM for odontogenic cysts
and tumours.
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ABSTRACT

Objective: Septoplasty is usually performed with a Killian incision in Japan. However, the major
drawback of the Killian incision is the inability to correct deviations of the caudal part of the septum. For
patients with mild deviation of the caudal part of the septum but with a straight caudal end, we
performed a modified Killian incision and used a batten graft to correct the deviated cartilage under
endoscopy. The aim of this study was to evaluate the usefulness of our surgical technique for these cases.
Methods: We prospectively collected data of 17 patients who underwent endoscopic septoplasty with a
batten graft. Objective assessment by computed tomography and subjective assessment by
questionnaire were performed before and 3 months after the surgery.

Results: On computed tomography, the ratio of the area of the convex side to that of the concave side in
the anterior portion of the nasal cavity was significantly improved after surgery (p < 0.001). Subjective
assessment revealed a significant improvement in nasal obstruction (p=0.002). There were no
complications in this study.

Conclusion: The herein-described septoplasty with a batten graft is technically easy and considered to be
useful for deviation of the caudal part of the septum in selected cases.

© 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Septoplasty is one of the most commonly performed operations
in otorhinolaryngology and is a well-established procedure for the
treatment of nasal obstruction. Septoplasty has traditionally been
performed under direct visualization with a headlight. However,
endoscopic septoplasty was introduced in the 1990s [1] and has
since become very popular. Endoscopy allows for better visualiza-
tion and magnification and permits precise handling.

The Killian incision has been employed for septoplasty as a
standard technique. This incision corresponds to the position 10-
15 mm cephalic from the caudal end of the septum. The advantage
of using this incision is that it prevents disruption of tip support and
postoperative external nose deformation. We elevate the mucoper-
iosteal flap with great care because a successful operative outcome
reportedly depends on whether the initial separation progressed
smoothly [2]. The Killian incision allows for easy identification of

* Corresponding author at: Department of Otorhinolaryngology-Head and Neck
Surgery, Dokkyo Medical University, 880 Kita-Kobayashi, Mibu, Shimotsuga-gun,
Tochigi 321-0293, Japan. Tel.: +81 282 87 2164; fax: +81 282 86 5928.

E-mail address: nakayama-t@jikei.ac.jp (T. Nakayama).

http://dx.doi.org/10.1016/j.anl.2014.05.019
0385-8146/© 2014 Elsevier Ireland Ltd. All rights reserved.

the subperichondrial plane. The major drawback of the Killian
incision, however, is the inability to correct deformities of the
caudal part of the septum. In general, an open septorhinoplasty or
hemitransfixion approach is used for this deformity [3-6]. These
techniques involve the caudal border of the septal cartilage that is
exposed by retraction of the nostril rim using hooks [7]. A drawback
is that they require three or four hands with an assistant to retract or
hold the tissue. In addition, we do not believe that the open
septorhinoplasty and hemitransfixion approaches are necessary for
patients with mild deviation of the caudal part of the septum but
with a straight caudal end of the septum. We recently performed a
technically easy, single-handed endoscopic septoplasty using a
batten graft for these cases. In this study, we evaluated the outcome
of this technique for deviation of the caudal part of the septum.

2. Methods

We prospectively collected data of 17 patients who underwent
endoscopic single-handed septoplasty with a batten graft between
January 2012 and April 2013 at Dokkyo Medical University
Hospital. All procedures were performed under a 4-mm-diameter
0-degree endoscope (Karl Storz, Tuttlingen, Germany). All patients
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Fig. 1. Preoperative (a) and postoperative (b) endoscopic and computed tomography views.

had mild-to-moderate deviation of the caudal part of the septum,
but the caudal end was straight without external nose deformities
(Fig. 1a). The severity of nasal obstruction, rhinorrhea, postnasal
drip, hyposmia, and sleep disturbance was evaluated according to
the 7-point (score, 0-6) Likert scale before and 3 months after the
surgery. Endoscopic evaluation was performed before and after the
surgery using the 0-degree endoscope. This study was approved by
the Ethics Committee of Dokkyo Medical University.

2.1. Surgical procedure (Figs. 2 and 3)

All procedures were performed under general anesthesia. First,
we injected 1% lidocaine and 1:200,000 epinephrine into the

incision

septum. A modified Killian’s incision (about 5 mm cephalic to the
caudal end) was made on the concave side of the nasal septum, and
the mucoperiosteal flap was elevated under endoscopy (Fig. 2a).
We then incised the cartilage more than 1.5 cm from the anterior
edge of the septal cartilage, and a mucoperiosteal flap was elevated
on the convex side. After the cartilage had been released from the
perpendicular plate of the ethmoid, vomer, and maxillary crest, the
deviated bony septum was removed (Fig. 2b). The septal cartilage
was harvested with preservation of the L-strut to prevent
postoperative external nose deformation and was then used as a
batten graft (Fig. 2c and d). The batten graft was trimmed
appropriately to fit the length of the caudal end and inserted into
the concave side. The batten graft and deviated caudal part of the

Fig. 2. [llustration of the surgical procedure. A modified Killian incision was performed on the concave side (a). Septal cartilage was taken (b) and used as a batten graft (c and
d). A partial-thickness incision was made on the concave side in some cases. The septal cartilage and batten graft were sutured using 4-0 or 5-0 polydioxanone (e).
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Fig. 3. Suturing technique. Harvested cartilage was replaced with the batten graft on the concave side (a). An empty needle (upper needle) and another needle with
polydioxanone (PDS) were inserted through the septum, graft, and convex side of the mucosa (b and c). After PDS was passed through from the top of the empty needle, both
needles were pulled out. The PDS could be seen on both the convex side (white arrow) (d) and concave side (e). The deviated caudal septum was straightened by suturing (f).

septal cartilage were sutured together with 4-0 or 5-0 polydiox-
anone (PDS; Ethicon Inc., Somerville, NJ, USA) (Fig. 2e and f). In
some cases, a partial-thickness incision was made on the concave
side of the deviated preserved caudal septum (Fig. 2d-f). The
suture method is illustrated in Fig. 3. After the harvested cartilage
had been replaced with the batten graft (Fig. 3a), we inserted a 22-
gauge needle through the septum, graft, and convex side of the
mucosa. Another needle with PDS was then inserted (Fig. 3b and c).
The end of an unthreaded section of PDS was pulled out to the
convex side and passed through the first needle (Fig. 3d). We
removed the needles, leaving the PDS, which was used to suture
and correct the deviated cartilage (Fig. 3e and f). These sutures
were placed vertically and horizontally until we confirmed
straightening of the deviated septum. We usually placed three
sutures vertically and one horizontally. Finally, a 1-mm-thick
silicone nasal splint was inserted into each nasal cavity and fixed
by suturing it to the nasal septum [8]. These plates were removed
4 weeks after the surgery in the outpatient department.

2.2. Objective analysis

Objective assessment was performed by computed tomography
(CT). Preoperative and 3-month postoperative CT was performed in
all patients. We examined the cross-sectional areas of transverse
CT sections. The CT images were acquired at 3-mm thickness in the
axial plane. The areas were determined regions anterior to the
anterior edge of the conchal crest of the maxilla. To measure these
areas, images of the nasal cavity were extracted, and the pixels of
five images from the anterior nasal spine were calculated by
Image] software (National Institutes of Health, Bethesda, MD, USA)
(Fig. 4). Finally, we calculated the ratio of the area of the convex
side to that of the concave side.

2.3. Statistical analysis
Paired analysis was performed with the Wilcoxon signed-rank

test to compare preoperative and postoperative subjective and
objective parameters. A value of p<0.05 was considered

statistically significant. All analyses were performed by IBM SPSS
Statistics version 21 (IBM Corporation, Armonk, NY, USA).

3. Results

All patients were male and aged 23-79 years (mean, 47.9
years). Septoplasty with resection of the mucosa of the inferior
turbinate was performed in all patients. Endoscopic sinus surgery
was simultaneously performed in 10 patients.

Postoperatively, the ratio of the area of the convex side to that of
the concave side in the anterior portion of the nasal cavity was
significantly improved on CT analysis (p < 0.001) (Fig. 5). However,
neither this ratio nor the deviated septum improved on endoscopic
examination in two patients. We confirmed the efficacy of the
procedure using anterior rhinoscopy and endoscopy in the
remaining patients for an average follow-up period of 8 months.
Preoperative and postoperative subjective symptoms were com-
pleted in 12 patients. The mean value of nasal obstruction from
pre- to postseptoplasty significantly decreased from 4.75 to 1.33
(p =0.002). The other symptoms were also significantly decreased
postoperatively (Table 1). No patients had any postoperative
complications such as a saddle nose deformity, septal perforation,
hematoma, infection, or nasal bleeding during the follow-up
period. Fig. 1 presents the preoperative and postoperative
endoscopic and CT findings of one patient.

4. Discussion

Septoplasty is usually performed with the Killian incision in
Japan. The major drawback of the Killian incision is its inability to
access the caudal septum and correct caudal septal deviation. Open
septorhinoplasty and hemitransfixion approaches were thought to
be required in such cases. In general, deformities of the external
nose are less prominent in Japanese than in Caucasian patients, and
relatively fewer Japanese patients require a transfixion approach
[2]. In Japanese individuals, the external nose is broad with a flat
dorsum and shallow, depressed origin, and the nostrils appear
more rounded. In addition, Japanese patients tend to be less

— 291 —



444 T. Nakayama et al./Auris Nasus Larynx 41 (2014) 441-445

Fig. 4. Preoperative (a) and postoperative (b) areas anterior to the anterior edge of the conchal crest were measured by computed tomography. The dotted lines indicate the

area of the concave side, and the solid lines indicate the area of the convex side.

concerned with slight deformities and generally do not wish to
undergo an external incision. Consequently, open septorhinoplasty
is not universally performed by Japanese rhinologists. Therefore,
we devised endoscopic single-handed septoplasty with a batten
graft because we are accustomed to the use of endoscopes.

Jang [9] classified deviation of the caudal septum into four
types. When this classification applies to a patient with deviation
of the caudal part of the septum but with a straight caudal end, a
primary indication for this technique is a type 1 deviation, in which
the posterior angle of the septum is located at the center of the
anterior nasal spine. Most cases in which the caudal end is straight
fall into this classification. Our technique is well suited to this type.
The same research group reported endonasal septoplasty using a
batten graft with a hemitransfixion approach [6]. They adapted
this technique to patients with generalized C-shaped caudal septal
deviation and with neither angulation nor dislocation of the caudal
septum from the anterior nasal spine. This indication is the same as
ours. We believe that hemitransfixion is required for patients with
deviation of the caudal end. These cases frequently involve

dislocation of the caudal septum from the anterior nasal spine
and require suturing between the posterior septal angle and the
spine.

Batten grafts have been used endonasally for caudal septal
deviation [3,4,6]. In this study, the effectiveness of the caudal
batten graft was confirmed in most cases. In addition, this surgical
method is technically easier to perform than the other methods.
This surgical technique has several other advantages. The first
advantage is that it prevents the risk of a saddle nose deformity by
preserving the L-strut. We maintained the relationship between
the posterior septal angle and the spine. When cartilage bending
was severe, a partial-thickness incision was made. We considered
that the cartilage would weaken if cross-hatch and full-thickness
incisions were performed. In fact, we had no cases of saddle
deformities in this case series. Second, when the hemitransfixion
incision is performed, initial identification of the subperichondrial
plane can be difficult owing to the tight adherence of the
perichondrium to the cartilage [10]. The modified Killian approach
allows for easier identification of the subperichondrial plane and
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Fig. 5. Ratio of the area of the convex side to that of the concave side in the anterior
portion of the nasal cavity before and after surgery. The ratio increased from 0.649
to 0.849 (p < 0.001).

creation of the mucoperiosteal flap under endoscopy. Finally, all
procedures with the exception of suturing can be performed under
endoscopy. However, deviation of the caudal part of the septum
persisted despite our treatment in some cases. In two patients, the
ratio of the area of the convex side to that of the concave side in the
anterior portion of the nasal cavity did not change postoperatively.
Failure of correction was thought to be causally related to
insufficient suturing (knotting or tightening) between the deviated
cartilage and batten graft.

This study and surgical technique have some limitations. One
limitation of our study was that the number of patients was small
and the follow-up time was very short. The cartilage memory for
bending may result in future unfolding. A larger series of patients
and a longer-term follow-up are needed before definitive
conclusions can be drawn. In terms of complications, the
development of infection may be associated with the presence
of the PDS because we sutured the batten graft and the deviated
cartilage together with the convex side of the mucosa. Fortunately,
we did not encounter infections in this series. In addition,
improvement was shown on subjective assessment, but we
performed simultaneous endoscopic sinus surgery in 10 patients.

Table 1
Summary of subjective outcomes 3 months postoperatively.
Preoperative Postoperative p value

Nasal obstruction 475 1.33 0.002
Rhinorrhea 2.92 0.83 0.005
Postnasal drip 2:92 0.92 0.007
Hyposmia 2.58 1.33 0.047
Sleep disturbance 275 0.67 0.012

Therefore, the endoscopic sinus surgery is suspected to have
contributed to the improvement in symptoms in these patients.

5. Conclusion

We confirmed that this endoscopic single-handed septoplasty
with a batten graft is minimally invasive and useful for correction
of deviation of the caudal part of the septum. However, we must be
careful in selecting the patients who may be benefit by this
technique.
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