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. Lateral nasal wall of the left nose depicting the

location of natural ostium of the sphenoid sinus ...
. Four types of pneumatization of the sphenoid sinus .........cccoooviieiniiiin

. Lateral wall of the sphenoid sinus showing prominent

bulging of segment 1 and 3 of the cavernous part of

internal carotid artery and OPHC NEIVE «-vovvrveiriiriiiiiiiii

. Lateral wall of the sphenoid sinus showing prominent

bulging of maxillary NErve -« oovovvieiiiiiii

. Supero-oblique view of the inferior wall of the sphenoid sinus

showing prominent bulging of nerve of pterygoid canal ...

. Schematic presentation of axial sections through the sphenoid

bone showing five types of midline septum .....cooooveiiiiiiiiiiiin,

. Schematic presentation of axial sections through the sphenoid

bone showing various patterns of accessory SEptum -...........cccooeieinn.
. Axial sections of cadaveric CT showing a type of midline septum

. Axial sections of cadaveric CT showing
a pattern of lateral sagittal SEPLUM «.veovvoveriiniiiiii
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(paranasal sinus)o|th. YH|#F =] 373} == FH F2E
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vl EE B Fed s tdd S ol Unlm 2 HIsHr] A8 A
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a2 V5o A A F(mucocele), WA A9 2L A5 W AAG YW
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o] g71ste} U8 st S5, AAAE, $18 A7 (maxillary nerve), B 271 AT
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Xﬂﬂfﬂ = ou) e FsA HASHAT
U527 ARE TAsE o, UnmE2e] rlstE
g 29 29 7229 §7] 332 AL 4718 298] Ag
& 2 x}(Mitutoyo Co., Kawasaki, Japan)E o] -3} A =3} 1, “1
oz Fedn st FAsHTh olF 3179 AlA HIEW= FFLL
AFEH @329 (GE Medical System, Milwaukee, Wis, USA)S 7]— E W (axial) W32
o Be F RAAN B FH9 FHEAG o8B

ZEE(limen nasi)T L7 ol HGiDE 71F L2 UM s TP 7419 AZleh, 43
% W (hard palate)e]] HAs= FHHAA ] AEE 247t SH S A THEFig. ). FEA kA
UHHEZ7Y e =g 712Ho] @ & 9= 9 F Auksuperior turbinate) F % Zoj A U}

HH =7 o ol FE71%9 A et YuMesaT ofFEEdA m|wulgrtz) <]
AYE 42 SH A LFg 1), =3 VM EZTHe] A7t Az JAE 28 7)F

Sellar, incomplete ey Sellar, complete

Fig. 1. Lateral nasal wall of the left nose depicting the location of natural
ostium of the sphenoid sinus. A and B indicate the distance to natural
ostium from limen nasi and sill, respectively. A’ and B’ indicate the
angle between horizontal plane and natural ostium based on limen nasi
and sill, respectively. C indicates the distance between skull base to the
natural ostium and D indicates the distance between posteroinferior end
of superior turbinate to natural ostium. MT: middle turbinate, IT: inferior
turbinate.



Fig. 2. Four types of pneumatization of the sphenoid sinus. In the con-
chal type, there is no air cavity in sphenoid bone. In the presellar type,
air cavity does not penetrate beyond a plane perpendicular to the anterior
clinoid process. The sellar type was classified into complete and incom-
plete. The complete sellar type extends to clivus.

JHMEZ Yo &787} A8 52 & §8L conchal typel 2, 23 t)E 7] (anterior
clinoid process)l A el 7HEA& omi a9l, F7187F 2 A% FHF o} glo
™ presellar type2 2, FE74A] §7187F & B sellar typeo 2 3T} sellar type ThHA]
713te] A wet HZE ¥ AEE(clivus)ZtA $AdE] 787 Hol JdE ¢A sellar
typed 7137t FHAYPES] HEAA AFHQAAT HASERAE HA] 23 ZgA
sellar type2. 2 E 39 UH(Fig. 2). YHWEZQ SHdo] &4 drhy LA £aue 4
A= AZ Fotns] g3, JulmBZel Huel 43 g 2ol FAS AZsAch
conchal type& F71847} ¢hslo] AZ A Aol st

Lid[i S=2| &t7[3tet A[ZHA AR

=
G BEE el el AZAAT §719 AT §71E TR W

A& 7578 2
Absta, vyl Ezel gr)stet AR §719ke] BAE BAEIT X BAL ¢
AT UHEZe] g 71E, 9% RE FF IF, SEgA ARAAH §7]9
1 G2 JEBR ] A E 7t AZE Y thFg. 3). T3 §7)E BE me FAE



Fig. 3. Lateral wall of the sphenoid sinus showing prominent bulging
of segment 1 and 3 of the cavernous part of internal carotid artery and
optic nerve. A, C and D indicate the distance from anterior wall of the
sphenoid sinus to the most anterior part of the bulging of optic nerve,
internal carotid artery segment 1 and 3, respectively. B and E indicate
the distance from the superior wall of sphenoid sinus to the most anterior
part of the bulging of optic nerve and superior part of the bulging of
maxillary nerve. An arrowhead indicates the lateral sagittal septum which
connects to the bulging of internal carotid artery segment 1. ON: optic
nerve, ICA1: segment 1 of internal carotid artery, ICA2: segment 2 of
internal carotid artery, ICA3: segment 3 of internal carotid artery.

A S8k At
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SS9l 87| ¢ # Za

H 5 Z 7EHo A 718 FHE Hole £559L ugdusad 79U, 18
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g ol R EAA §77} AFsl Foz HAYEIE 3 SEte HE, 2EE L o

S4ALE ol oz WL we] FHe
o2 FE3 ARARR 7] W ol 9=
(Fig. 3). 2 249 §7] 479 &
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Fig. 4. Lateral wall of the sphenoid sinus showing prominent bulging
of maxillary nerve. It runs transversely below the sellae turcica. ON:
optic nerve, ICA1: segment 1 of internal carotid artery, ICA3: segment
3 of internal carotid artery.

Fig. 5. Supero-oblique view of the inferior wall of the sphenoid sinus
showing prominent bulging of nerve of pterygoid canal. It runs along
the floor of sphenoid sinus.
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31794 AFH @=2%9(3 mm 742, GE Medical System, Milwaukee, Wis, USA)-S- A] 34
tgon, JAS scandt &, YZE B WEF H3E Optimas program (Media Cyber-
netics, Silver Spring, MD, USA)S o] &3} Z+z} A4 1 YH|MEZF $49] & &

A3k tHFig. 6).

jud

7. AEZ(accessory septa)e| 78

LHH 5 Z ol Al Tl Aaccessory septa)®] g BFstAL EFAoH, SleAds 7ME

Fig. 6. Schematic presentation of axial sections through the sphenoid
bone showing five types of midline septum. The midline septum may
be completely central (B, 9.7%), deviated to one side only posteriotly
(A, 61.3%) or deviated one side anteriorly and the other side posteriorly
(C, 6.5%). It may not be central anteriorly and posteriorly as well (D,
12.9%). It may not be central anteriorly but central posteriorly (E, 6.5%).
ICA: internal carotid artery segment 1.
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anterior

posterior

Fig. 7. Schematic presentation of axial sections through the sphenoid
bone showing various patterns of accessory septum; which are lateral
sagittal septum (1), lateral coronal crest (2), lateral coronal septum (3),
lateral sagittal crest (4), lateral horizontal septum (5) and medial coronal

septum (6)
WMol Qe FeTEE §7] $oskel WAL 2ASA kg 7).

I Z o}
Lid[i S22 7| fIX|

ATHY I ot e 71ELE Y EE T 7MA 9 A= 24 5651532 mme}
62.7+9.0 mm, =R AN M ] ZEE 359+3.8°9 34.3+3.8°A ). YuwE =7 ofgf
ZollA w2 se7ixe APE 103243 mm, Yo BEF] Fuo] 7 ol Ed B
e A=A HE oA GHBEZ TR ol FE7A ] AgE 106430 mmE
7ol Zoktt At HE 28 V|EeR ¢HY AT AFoR Y= A4 83%, 7HE
o2 dale 497t 17% A tH(Table 1).

2

Conchal type©| 19](1%), presellar type©] 94¢1(9%), B4 sellar typeo] 47|(47%) 18] 1t
A7 sellar typeo] 434(43%)2 Bl F7|87F & =] U= FFQ sellar typed] W=7}
9091 (90%)2 71§ Bth(Table 2). Yo W5 Zo] S8 FAE presellar type2] 3¢ Hit
157+2.8 mm, 2¢A sellar type?] 3¢ Hd 102+4.1 mm, &A sellar typee] 3¢ Hit



Table 1. Natural ostium of the sphenoid sinus

Contents Values
Distance from limen nasi to the natural ostium 56.5+32 mm
Distance from sill to the natural ostium 62.71+9.0 mm
Angle between horizontal plane based on limen nasi 359+3.8°
and the natural ostium
Angle between horizontal plane based on sill 343+3.8°

and the natural ostium

Distance between the skull base to the natural ostium 10.3+4.3 mm
Distance between posteroinferior end of the superior 10.6+£3.0 mm

turbinate to the natural ostium

Opening of the natural ostium regarding to the superior turbinate

medial
lateral

54/65 (83.1%)
11/65 (16.9%)

Table 2. Patterns of pneumatization in the sphenoid bone and the thickness of posterior wall of sphenoid

sinus
Type n (%) Thickness*
Conchal 1 _
Presellar 9 (9 15.7+2.8
Sellar 90 (90)
incomplete 47 (47) 10.2+4.1
complete 43 (43) 1.1+0.7

*value: mean+SD (mm).
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Table 3. Incidence of bulging and bony dehiscence of the optic canal, internal carotid artery, maxillary nerve
and pterygoid nerve

Bulging Dehiscence
Structure
yes no yes no
Optic canal 56 (56.0) 44 (44.0) 2 (3.6 54 (96.4)
complete sellar 31 (72.1) 12 2 0
incomplete sellar 23 (49.0) 24 0 0
presellar & conchal 2 (20.0) 8 0 0
Segment 1 of ICA 34 (34.0) 66 (66.0) 0 34 (100)
complete sellar 31 (72.1) 12 0 0
incomplete sellar 3 (6.4 44 0 0
presellar & conchal 0 10 0 0
Segment 3 of ICA 65 (65.0) 35 (35.0) 1 (1.5) 64 (98.5)
complete sellar 38 (88.4) 5 1 0
incomplete sellar 24 (51.1) 23 0 0
presellar & conchal 3 (30.0) 7 0 0
Maxillary n. 41 (41.0) 59 (59.0) 122 40 (97.8)
complete sellar 26 (60.5) 17 1 0
incomplete sellar 14 (29.8) 33 0 0
presellar & conchal 1 (10.0) 9 0 0
Pterygoid n. 52 (52.0 48 (48.0) 5 (9.6) 47 (90.4)
complete sellar 29 (67.5) 14 4 0
incomplete sellar 23 (49.0) 24 1 0
presellar & conchal 0 10 0 0

ICA: internal carotid artery.

Z9 7|3 f¥Ee BA3 ZAn, A sellar typedl A& 31/434(72.1%), EHA sellar
type> 23/474(49.0%), presellar & conchal type2 2/10](200%)2 7|87} & E4E Az}
A7R#] §717F & BRHJS YHH 2 oA 5718 32T 7 g 449 F 99
o ] = sphenoethmoidal cell (Onodi cell)oll ]3] A]ZHAl7Z #o] W3 F = (posterior eth-
moid sinus)| 7}&, HZEZA §717F BAEH AT AZAF T 717 B2HIE FoA
W AL BT 24(3.6%) % tHTable 3). U&= ez} 9/4\ AN A 4B H |77}
A o] Az]E & sellar type2 242t ¥ 1.9+22 mm 3.7+3.4 mm, EA4A sellar type2 Z}
Z+ HF 31437 mme}t 31434 mmP o A= %li—}ﬂﬂ JE BT 2541(45%)9
19¢1(34%) A THTable 4). 7Hg §71F XA W FA= ¢4 sellar typeo] F 0.2
+0.1 mm, £ sellar type®] 0.620.5 mm$% tHTable 5).



Table 4. Distance from the anterior or superior wall of the sphenoid sinus to the optic canal, internal carotid
artery and maxillary nerve

Type Complete sellar Incomplete sellar Presellar

Optic canal

optic canal ~ant. wall 19£22 31+3.7 0

optic canal ~sup. wall 37+34 3.1+34 2.6
ICA

segment 1-~ant. wall 19.3+33 18.6+6.2

segment 3 ~ant. wall 9.5+31 92+33 35+28
Maxillary n.

maxillary n.~sup. wall 17.1+3.1 143+42 44

ICA: internal carotid artery.
value: mean+SD (mm).

Table 5. Thickness of bone at the bulging area by the optic canal, internal carotid artery, maxillary nerve
and pterygoid nerve

Type Complete sellar Incomplete sellar Presellar
Optic canal 02+0.1 0.6+0.5 0.3
ICA

segment 1 03+02 02£02 -

segment 3 03+0.1 03+0.1 03+04
Maxillary n. 02402 04+03 -
Pterygoid n. 02402 03+0.1 -

ICA: internal carotid artery.
value: mean+SD (mm).

L[ S22 &7|5tet £S5 87| U i H&
g7)15e] Axd Wi grNES BEAFRYH £E59W 122 A sellar typeo A=

31/4399(72.1%), B4 sellar type2 3/479](6.4%), presellar & conchal type2 0/10| 2 3}7]
7t & A4S g7 & BREHJY S5 38E I A sellar typeol A= 38/434)
(88.4%), B A sellar type— 24/474¢)(51.1%), presellar & conchal type2 3/104(30.0%)E 4
Al FE & 2 4F 17 & BEFHUT §71E FEY W AdES 18- e &
2% gldn 3—ﬂ=i°ﬂ*1 1oflol A B2 A=t ¢4 sellar typeo] L THTable 3).

R s Ee] oM L5559 1247 32A7HA 9] Ags @A scllar typedll A 22}



19.3+£3.3 mme} 9.5+£3.1 mm, A sellar typeoll A Z+2} 18.66.2 mme} 9.24+3.3 mm$ Tt
(Table 4). §7]€ F522 W FA= A dolA | mm o|stH =8 &A sellar typee] F-$ Z}
Zt W 03402 mme}t 0.34+0.Imm, B4 sellar type?] A% HWHF 02402 mmé} 0.340.1
mm$ THTable 5).
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o] ofgf 1/3 XA FEFLE oA H
ANA A7tA] AA e AAH EF §7H AL
7} A&t YHEze gd vtz H
;}71] FHH oY fu 2 v ~E3F]
T AATHEFig. 4). GHAAHEL ]
5= ugelA #Fd & E%"ﬂ’ﬂ Aoz FARYLZ FIIH YA
Th(Fig. 5). Yo =9 F7]stet 79k BAE EA5 A7, A sellar typeel A= 2}
Z} 26/434(60.5%) <} 29/434)(67.5%), E%A scllar typeo A= ZHzt 14/474(29.8%) 9} 23/47
) (49.0%), presellar typeol A= 1/100(10.0%) 2 7|37} 2 2 2 9] g7 2 #F
¥ ItHTable 3). g4 &l W AL AA sellar typedl A 1o, Sl HA AT W AL
L %A sellar typeoll A 49|, B4 sellar typeoll A 1|7} 2= ITH(Table 3). § 7|52 W
FAS &4 sellar typed] 3¢ AYANFH GHHE UG EF HIF 02402 mmA 3, =&
A sellar type9] 3¢ Z+ZF 0.4+0.3 mme} 0.34+0.1 mm$ tH(Table 3).
UnmeZ JEdA HEAE §717HRA 9 Ags, &4 sellar typeo] 17.1+3.1 mm, &
A sellar type2 14.3+4.2 mm, presellar type> 4.4 mm&i TH(Table 4).
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o BolQle A¢7F 741(23%)4 = A ThFig. 8).
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Fig. 8. Axial sections of cadaveric CT showing a type of midline septum.
An arrow indicates midline septum. It is connected to the bulging of
segment 1 of internal carotid artery (ICA). An arrowhead indicates
lateral sagittal septum.

Table 6. Volume of the sphenoid sinus

Type Complete sellar Incomplete sellar Average
Left 125+75 7.1+33 99+6.7
Right 9.8+4.5 7.0+38 8.6+4.4
Total 22.3+104 13.4+47 179+95

value: mean +SD (cm3).

TE 86144 em’, 9] HF BIE 99167 cm ¢ I (Table 6), o] Buly} 2 AS
7b 169, R 8F0] Fy7t & A7t 9d|, adaL &, REF] Ao 22 BTt 6d 2
Fo| Hu7t & B U

7. H549 7Y

HF7AL 1000 F 84o oA #AEHGT. HFHL 44 W FHE 7R 54
(epum)z FAAY DAHAE AW Bh BF50] HolE SHEesnO D Lk
wek Wojurt= Wk wlel 7FE 4 (lateral coronal), 7} A|A(lateral sagittal), 7} 712
(lateral horizontal) @ QFZTAH(medial coronal) & 2 U+QtHFig. 7). &g 0|5 F of
H7h BEse ALE AT HEFel Sk F%, FHEAE 2 lateral sagitial septum)

>



o] 384, 7}Z /5 Al (lateral coronal crest)o] 194, 7}Z 2743 Z(lateral coronal septum)©] 7

o, 7}& A5 A (lateral sagittal crest) 6|, 7}Z: 7} 2 %74 (lateral horizontal septum)©] 3¢f|, <t
%7/ % 2 (medial coronal septum)©] 28] 2 F 75¢)(75.0%)% tHTable 7). QFZo] 98 3
H7F SAld EAste A= 94 0.0%)H =, °olE F IEAGFHT TMEREs A0
291 5= A7k 6o, AT AR KSR F Aol Dol gl Ak 29 2212 A
5T 270 Qe A7 1d A th(Table 7). B FZ o] QEF 3 9 72579 &

Table 7. Patterns of the accessory septum in the sphenoid sinus

Type n (%)
Lateral sagittal septum 38 (38)
Lateral coronal crest 19 (19)
Lateral coronal septum 7 ()
Lateral sagittal crest 6 (6
Lateral horizontal septum 303
Medial coronal septum 2 (2
Multiple 9 (9
No accessory septum 16 (16)
Total 100 (100)

posterior

Fig. 9. Axial sections of cadaveric CT showing a pattern of lateral
sagittal septum. A white arrow indicates lateral sagittal septum. It is
connected to the bulging of segment 1 of internal carotid artery (ICA).
A black arrow indicates midline septum.



A2 AR, A £3 Jehhe UEEA ARAGFEL 20386626004 £5F
o] 1280 BN (Fig. 9), 16380228 A AFo 2 £EFH 32T Fo,

AT §715971 Bolgs ASE 438l (105H)N A B S Atk %A
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Abstract

Anatomical variations and morphological study
of the sphenoid sinus

Ji Won Kang

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Jeung Gweon Lee)

Sphenoid sinus faces to the cavernous sinuses in which neurovascular structures such as the
cavernous segment of the internal carotid arteries (ICA), optic nerve, oculomotor nerve, and
trigerminal nerve locate. In addition, it separates the pituitary gland from the nasal cavity.
Therefore, surgeons require to understand its detailed anatomy for transsphenoidal approach
(TSA) or optic nerve decompression. This study aimed to investigate the surgical anatomy of
the sphenoid sinus and its clinical application using one hundred sagittally-divided adult cadaveric
heads. After removing the sinus mucosa meticulously, careful examination and photodocumen-
tation were done serially. The analysed items are the location of the natural ostium of the
sphenoid sinus, various configuration and the location of accessory septae and the relationship
between pneumatization type of the sphenoid sinus and incidence of bulging of optic canal,
segment 1 and 3 of internal carotid artery, maxillary nerve, and pterygoid nerve. Prior to
dissection, axial plane CT were taken in 31 adult cadaveric heads and we examined the volume
of sphenoid sinus and the patterns of midline septum. Natural ostium was located at 34.3° angle,
62.7 mm distance from nasal sill and at 35.9° angle, 56.5 mm distance from limen nasi. It was
located approximately at middle of the way up the anterior wall of sphenoid sinus and medial
to the posterior end of the superior turbinate in about 83%. The sellar type was found in 90%.
The incidence of bulging of neurovascular structures was from 34% to 65%, and the incidence
of bony dehiscence was from 0% to 9.6%. The more sphenoid bone pneumatized, the higher
prevalence of bulging was shown. Average thickness of bone was less than 0.5 mm. The most
prevalent pattern of midline septum was that its anterior part was midline, while posterior part
was deviated to one side and was connected to the bulging of segment 1 of internal carotid
artery in 23%. Average volume was 17.9 ¢cm’. The most prevalent pattern of accessory septum
was lateral sagittal septum (38%) and it was connected to the bulging of segment 1, 3 of internal
carotid artery or optic canal in 53%, 42% and 11% respectively. By elucidating the relationship
between sphenoid sinus and surrounding vital neurovascular structures, this study might be able
to provide essential anatomical knowledge for surgeons to reduce surgical complication in
applicating to the sphenoid sinus.

Key Words: Natural ostium, sphenoid pneumatization, bulging of neurovascular structure,
midline septum, accessory septum



	표지
	차례
	국문요약
	I. 서론
	II. 재료 및 방법
	III. 결과
	IV. 고찰
	V. 결론
	참고문헌
	영문요약

