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Background and Objectives The maxillary sinus disease is mainly treated through the
middle meatal antrostomy, but there is a disadvantage in that it does not approach the lesions
of the anterior wall of the maxillary sinus. On the other hand, the prelacrimal recess approach
(PLA) can be used to access the lesions of the anterior wall of the maxillary sinus. However,
complications after PLA may include nasal bleeding, infection, epiphora, and neurological
symptoms. We investigated the possibility of neurological morbidity (anterior superior alveo-
lar nerve injury) after PLA by imaging.
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Conclusion

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Subjects and Method A total of 253 people were studied by using 506 samples of paranasal
sinus CT. According to the Simmen and Arosio methods, the study groups were classified into
the following categories: PLA type I (<3 mm), type IT (3—7 mm), and type III (>7 mm), inter-
nal angle of pyriform notch (IAPN), type A (below 45°), type B (from 45° to 60°), and type C

Results Of the PLA types, the IAPN value was the largest in the type III and smallest in the
type L, and there were significant differences among the three groups (p<0.001).

CT Evaluation prior to PLA would help physicians to predict the likelihood of
neurological morbidity such as maxillary sensory abnormalities.
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Keywords Anterior superior alveolar nerve; Computed tomography; Neurological morbidity;
Prelacrimal recess approach; Pyriform notch.
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A Aoks WA f-REl disl 7P deE o2
AHEERE HEHS YA WiSAkePdA gl o] H
Mo Aroks o] A=Zele) 2% (alveolar recess)e] W
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approach, PLA)S AQtaldict o] Aol Ade A4
shoflA] AFots W ArEete] WE &olsH AlA 7hsst
o sHEHel o] HEEe] WA FGo] WA|ef =t
9] 715l frAEh

Simmen 592 PLAY] 424 §-0]4S =317 98] A
el A3 712 (prelacrimal recess window distance, PLR-
WD)l Aets d¥e] 3 HE Fa) FM(tangenital line)t
kel MHate] P Atole) ArlE A5Gl o] Ae
E 7122 3 G4 ERE EY 1 G mm R, B 11
(3 mm ©JA4-7 mm vh), Bk 11T (7 mm ©JAHE Aokt
t} PLRWD7} 242 2474 Ho] golsltla shgou)
PLRWD7} PLACY wh& =& & ol tigh ol Mgl

PLA % ﬂtﬂ%gi HEE, 04, 535, A4 4
) NS SARo 2 A4 2% E7|(anterior

superior alveolar process) & o]
49 WY 502 Rkl ¥ A 2|2 A7 (an-

Z| 3k At S
pyriform notch, IAPN)¢] =% ol
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B Atollde AA, A Te 94 sk 24s
53 PLRWDE =%3to] PLA B I 3 mm v|9h), EFY)
I Gmm ©%F=7 mm v]eh), Br} 1T (7 mm o= =73}
Aok BA, IAPNS 243 F Bl9) A (45 ulgh, B9l B
45™-60"), EF}] C (60" Z23ph o2 H 7353t o]=3t afj5s}
2 A3} 2}o)5 53 PLA & A A1FsH o]gh-g9] WAy

7H5 442 o a1} shgi,
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F% Mg Foled, 94 TE 29 9ol de= A%
2) & =z 719 FEHE WAE 425 = Caldwell-Luc =
%)o] = 7% 3) I ohH ZFER W] = H 9 Y
24 vlF 3 Agko] AU vlFH =5 7190l A= A
5) 184 m|Rte] = AlQletsict. 2 d+t= sty
A 7184101919 3] 2] 45:¢1(2022-05-012)& Wl 423wk
s @529 4

o
z 253%0 At datolA] Fels &g AR
. Aquilion ONE Genesis TSX-305A (Canon
Toshiba, Otawara, Japan)E ©|-43}% 0.5 mm FA = A4+
HE oo] TAPA, AJAHES Display-Consol (Canon Toshi—
ba)& &3l 2 mm FAZ A= Sk

PLRWD £ Simmen 572 SHH|2 HolF T2
GO I FAollA SIS o] AetEel A
Z=7|(frontal process)22] H-ZH(insertion) FHE2 &<l
T, S dollA o) sl ol 32k AXE
BoFh(Fig. 1). dols A9 o] 5= Ff A (first line,
)3} F=2ho] Aol HaX(second line, 5)2 THE 5 £9} s
Ato] ] Al (distance, d)& Z438FICHFig. 1). A27F 3 mm
nRkE PLA B 1, 3 mm ©1%d-7 mm H[RP7HA|= B9,
7 mm o2 Bt 2 &85t

IAPN2 Arosio 579 ¥¥ti2 IAPN-S PLRWDE &
ol FAe SO AoRE HHle] FRF ol 1
2 A7 289 BEGH AokBe] HERE|2} 3k
5 =S sl Allthird line, )2 28 2} t AFo]<] Y
5 Z}E% A B A @57 mRh), BFY) B 457607, B C
Foksich(Fig. 2).
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CT 74]%% 3| Hoizl PLRWD¥ TAPNZ}] Al
S X519 PLRWDO] wj2} PLA EFY] 1 (=& &ol4do]
232 9k2) PLA B 11, 111 (=% Ro|Ao] £2) TAPNO]
upef BR) A (A4 ofghs #5), IAPNS| B}l B, C3
A o]ghg Fe)S FEF T 1) PLA & IAPNY

I-A, 2) PLA & IAPNQ] [-B, C, 3) PLA & [APN9] 11, III-
A, 4) PLA & IAPNQ] 11, I1I-B, C&} 72 47}2] 23} 43
o] BT E FI5}3ict

A

EA8+A AL SPSS version 24.0 program (IBM Corp.,
Armonk, NY, USA)Z o835}tk PLA El¢ef & TAPN
o] HHFZk Bl W= analysis of variance BRI} AFE A%
Duncan< AF&3F%ct. PLRWDSF TAPNZFE] AM

o
Pearson 412 ARESIITE $AISHA 2402 ptel 0.05
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Fig. 1. Ameasurement of prelacrimal recess window distance. A and B: Axial (A) and coronal (B) sinus CT images show the anterior inser-

tion of the inferior turbinate into the frontal process of the maxilla using a three-dimensional cursor. C: An axial sinus CT image shows
measurement of a distance (d) between a tangential line (f) through the posterior surface of the anterior wall of the maxillary sinus and a

parallel line (s) through the anterior wall of the lacrimal duct.

& :
Fig. 2. Internal angle of pyriform notch indicates an angle between
a tangential line (f) through the posterior surface of the anterior
wall of the maxillary sinus and a line (t) that passes through the
frontal process of the maxilla and the inner side of the lacrimal
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Demographic characteristics®} PLA E}Q) I, II, III
Lok

AT § 2539 & ARk 1499, oARh= 104, |
A= 49.6+15.14), AAxF= 517+1524|2 Hd 7ke] f-o)%)
2toli= flSlth(p=0.637). 295l @2 PLA B9 I, 11, 11T
BIL o204 Y [ 60(23.7%), EFY 1= 130
(51.4%), Z12]aL B 11 632(24.9%)0130t). F=0)4] €}
Q] 12 55=(21.7%), EFY 11= 1472(58.1%), —L2]aL EFY] 111
£ 51200.2%)0190m, F=S g8) BRI 1153(0227%),

18

EFQ] 112 2772(54.8%), 122 EF] T 1143(22.5%)°]
ITH(Table 1).

IAPN E}9] A, B, C &%

F9-Zof WE JAPN X SZoA B} A= 472
(18.6%), B 123248.6%), 131 C= 83%(32.8%)°|3)T}.
=04 B A 26%(10.3%), B 97%(38.3%), 18] C
£ 13050614%)°019.0H, F&5S sl B A= 735(14.4%),
B 220543.5%), 1831 C= 213542.1%)°1/tH(Table 1).

PLA El¢j] o2 IAPNS] B+ H]aL

PLA €} 19] TAPNS] B4+ 43.14°+£12.34°, Bt 1=
58.94°+758°, Z18]11 Bl 1II= 63.44°+676°2 Ba-ake] &
o5t zfolE HATHp<0.001). AR A4 PLA EFY I,
I, 11 Atolol] ZHzh -ef gt &Fo) 7} A3AThTable 2).

PLRWD®} IAPN}9] AtHA]

PLRWDS} IAPNZH= oFo] A E RYIrhH(r=0.645,
p<0.001). PLRWD®] #4712 0 mm, Z[tHgk- 12.94 mm
Ak IAPNO] &gk 12,947 Hoizhe 81.17°%k

PLA & IAPN9] 47} %3 43

PLA & IAPNY] [-A (=% &-o]/do] 4] gL 4175Hy
0|8 =28)L 65%(12.8%), PLA & IAPN9| I-B, C (%
Bolido] £A] ot AT olghs W) 5059.9%),
PLA & TAPN9| I, III-A (5 &)l o4 A17eH4
o|8hg =2)2 8=(1.6%), PLA & IAPNY] II, 1II-B, C (&=
& goldo] L A o] W32 3835(75.7%)°|

ItH(Table 3).



Table 1. Baseline demographics of the study group

Characteristic Value

Sex

Male:female 149 (58.9):104 (41.1)

Age, years 49.6+15.1:51.7+15.2
PLA type

I 115 (22.7)

[ 277 (54.8)

1] 114 (22.5)
IAPN

A 73 (14.4)

B 220 (43.5)

C 213 (42.1)

Data are presented as n (%) or mean + standard deviation.
PLA, prelacrimal recess approach; IAPN, internal angle of pyri-
form notch

Table 2. IAPN according to the types of PLA
PLA type | PLA type Il PLA type I P
IAPN  43.14°+12.34° 58.94°+7.58° 63.44°+6.76° <0.001

Data are presented as mean + standard deviation. PLA,
prelacrimal recess approach; IAPN, internal angle of pyriform
notch

Table 3. Four combination types of PLA and IAPN

IAPN A IAPN B, C
PLA type | 65(12.8) 50 (9.9)
PLA type II, Il 8(1.6) 383 (75.7)

Data are presented as n (%). PLA, prelacrimal recess ap-
proach; IAPN, internal angle of pyriform notch

x #F

A A2 A7 A E A4 A 4174 (middle and pos—
terior superior alveolar nerves)@} §H4| A=] A17% (supe-
rior dental plexus)S BA3HE? ¢ke}s}AlZ (infraorbital
nerve)X &8k ZHZFAIA O 2 A AFAFAIA L] F A HE
Q1 AFetil7 el gt Bgolok At 2= 4172 Qtetst A7l
A WhABEhE| Fe}sl-E(infraorbital foramen) $122) ¢t}

stH(infraorbital canal)-& Fxgtch AFetze] AdHo = 7

QJ3t & Abotz-S 712 AlY %28} oK pyriform fossa)S
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AAF A% AAL otofeta 2HO 2 HE] Hi 284513
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HIA A 4<% (modified Denker’s operation) =& 0*81 A &
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