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Imaging Diagnosis of the Skull Base

Department of Radiology, College of Medicine, The Catholic University of Korea

Kookdin Ahn
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FAZ9 94L CT (computed tomography)olAds Z&go g Vel MRI
(magnetic resonance imaging)| A+ F-AIS (signal void)Z LFERA] Flot, dhdof o2
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FH]Z (paranasal sinus)

Hulgo] ARtE AL Falgola WAet FAA WY e F
vl ol A 4 S AL Fakoll ozt o] 24419l FH]5-0] H|4f
of ogt d5 5o Axe}t FEsk= Zlo] Fasith o] A% il
MRI®] GAF ghefulg] & o FA|7Hecho time: TE)T} BHEA)7E
(repetition time: TR)Ol| B35 S 224 7ha3tt] £3], Hidjof 9
oF FHEH ) A9 71 HEEAIR ddollA] wel FulEo] vl 7
S A= UER A Hok, E3E Fals YolA s moks
oepr s 2702 Helh

7139 T2 el FREEe 22 A4 7)) uket
clofst AE4ES LrehA Hich, T2 3R Al A 4157
ol U o8 AT B 8 A5 ohiHE AT

(aspergllus)ﬁé} B2 At Ade] 7RsAdel A7 et 1 9f v

2937 o FFS AN 2G5S raom\a o
el I 31500 Aohe 22 APRAE Tebie 194
2\ 7Pt 2957 2 5 Sl

B A= (carotid artery)
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W OEAHAO SR 9 7S Aol AAra

A A, T, F AR 2 5 ol AR A

7N} (anterior skull base)2} X*TE—E TR AT, kel

B S AL SIS HRE AR 4R SR
oﬂ o8 FAE|T HASER, chvus)~ EAT, RN A =

2 2520 o3 ofojlc, 7

1. TN Y MEINA (anterior cranial fossa and anterior
skull base)

Arriere] v vlke] A3 AREE (ethmoid sinug) o2
TYRLONA o] FARIL vl Fol= F5 ek Y a8 $
[}

HFo 8 AFZ (sphenoid bone)2] 2 G7H(49], lesser wing)

kS AlEFH(cribriform plate)oll &3l
o]2ojz| =t 0|5 F3f TZM17 (olfactory nerves)S0] 79|
uto 2 HE Til(olfactory bulb)2 HAHCH EI ZH|IY
(middle turbinate)”} Al (cribriform plate) S 25E o=
=013l0] FRIZIN] 4o ol 8| (CSF rhinorrhea) 55
z8 = ek, AAREED (anterior ethmoid artery)-S =5
(ophthalmic artery)] HA|2A] QIR HE AREE-2 BHgato] 4
FeER Sol7kal ThA] AR 8l 7] 7HA| Bt o] A&
%"ﬂ 0431 Helof| ofsf &4} vha = Qi
2 (frontal skul)®] SkFHorbital plate) A& oke}

9 %ﬂxc}% FAdsket Al Hls) FA9] A os Zaiyrt d
LA,

FAREEY A¥EE AL Hoptic canal)e S5
bz Hstar glo} Zgdsliuk HUiAl g o] S %HL Rk
g A o A,

th-2o] A=A 9 AREollA W
A=l AOo7) to} Zoko 2l S 7MAHOLN|EZZE (esthesioneuro—
blastoma), HBZT Y, HZF HHA FFF(inverted

3
papilloma) 55 & 4 i #EA4 HHOE= 95305
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22 (aspergillosis) 22 -4t

4, ANgL(mucocele) 5= & = Ut o]52 S AEHE &

gk FA S YEPlA ==l o] 7% MRI HAPF w9 -8
sl

o]F SZ 41O MM EZ- BI7FY] AR Szb et 24

SAAE A A S 0“3’300951—_' 10 o 9 50 ol A

(mucormycosis), OFAH|Z AT

]

ol
o

o,

+

o HJ;J; rlr
<t r)~
o

= A B o)t 1/3 ool MA¥she AloR dEAl glo
MRI % CT &2 3 224 sfe} o 163 29574 =

3|2 Yehhes 4971 B (Fig. D).

HI739] b4 F9RS STole] QS WS olol WS A
Z]

A 0375515'& %3319&% AA7 T ?_]:;F'%
of Blsj qtete] oA WA AFAAE 3
& (neurogemc tumor), 4
54 29F (lacrimal gland
tumor), H°| 55 & 4 ‘Ltﬂ A ?iﬁ?l uko} 7o) AL oF
ofgto] 7t T & o] FoA qlof HA| wE|A] ¢b7] wioltt,

A @43 (juvenile angiofibroma) (Fig, 2+ E4% 2

Esthesioneuroblastoma involving anterior cranial fossa. Coronal
contrast enhanced T1-weighted MR image shows a well enhancing
mass involving nasal cavity, right maxillary sinus and orbit, and
anterior cranial fossa through the cribriform plate cortical bone
discontinuity (arrow). The epicenter of this mass seems to be located
at superior portion of nasal cavity.

2 AAE A7)0 2 dAsle RS FabA]o] Zoko 2 H| 7)) v
ol%= Ao A uHlEle] o)A} (pterygopalatine fossa), %

%, AAL 37t (masticator space) 5= e 4= i), ©

rlo m

[e)
/301845 (fibrous dysplasia)

A4 e golu CT At
A EA- A 7-8-2] (ground glass)2] 440 & ol 4374 Zehe]z|
9k MRI A= o]2fgt EAA 0] Ado] YelA] ¢kal 295

Fokrte] 7o Folstofof gt

73o] Aw|= Z3| 2 Ho|ug th2
t}. (Fig. 3).

| (encephalocele) 22 4224<=E&Z(meningomyelocele)
9] A% oAtA| Q] WHEI= gE] AFINA A vIZFE FHst
= YR U=t At Adks Foll 228 2AHA =
g 4= Qi

2. Z57H2t 2 S5IHA (middle cranial fossa and central
skull base)
Tk o g

= AP E9] & Yl(greater wing) 0.2 AT

FHAet e T RO 2= A E (petrous bone)2] SFH, HPZO.
= 2549 HY K (squamosal portion of temporal bone), 1

23l ko 2= XETo] Aol s AWl F(cavernous sinus) 2.
2 A HEE Ao Aol '71Ksellar turcica)7F $14]
Sk 71 sPoll= HEsol glon FPaa Szo] A FAst

- Fig. 2

Juvenile angiofibroma

Axial contrast enhanced CT shows a well enhancing nodular mass
involving left posterior nasal cavity and left pterygopalatine fossa.
The mass has a well defined, smooth margin, representing the
benign nature of this mass.

FAA L G

o
ox
B
[
~



Fibrous dysplasia

A. Axial CT shows ground glass density mass at sphenoid bone and
left ethmoid sinus with expansile and voluminous appearance.

B. On contrast enhanced T1-weighted MR image, homogenous
enhancement is noted at this mass. Fibrous dysplasia can be
confused as a tumor by this enhancement on MRI examination.
CT is very valuable in this case.

Anatomy images of foramen rotundum. Foramen rotundum (arrows)
is demonstrated between the pterygopalatine fossa and middle
cranial fossa on axial CT (A) and coronal CT (B).

Anatomy images of vidian canal, foramen ovale and

pterygopalatine fossa

A. Axial CT shows a vidian canal at the medial portion of sphenoid
bone with the anteriorposterior direction of opening (long white
arrow). At the lateral aspect of the vidian canal an oval shaped
foramen ovale is noted with superiorinferior direction (black
arrow). Pterygopalatine fossa is noted between the posterior wall
of maxillary sinus and sphenoid bone with a narrow path like
appearance (double white arrows).

B. Coronal CT shows the vidian canal at the inferiormedial aspect of
the foramen rotundum (long white arrow).
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A2 G7NE WE s AR HollE Al417 T 2Fs T (ophthalmic
artery)7} AU7IaL Al417 2] SH521 optic strutell sl /J<re}
A(superior orbital fissure)2} FEEA i},

Jetetd e AHEEY A2, s HEEY 2 9
a2 oo v HEFEO Aol ol AR HAIA I, 1V,
VI, Vi(ophthalmic branch) 5o AUt}

A (foramen rotundum)> 3Lt Aspe] glal G|
YA E(pterygopalatine fossa)2t FF/M2ME AEAATT b
A7 V2 (maxillary branch)$} €81 W (artery of foramen
rotundum)®] AUt} (Fig, 4). £U s Mo & d7iE7]
(pterygoid process)¢t HEFZ AH7E vht= Folo G7i
(pterygoid canal, vidian canal)©] §1o] G7RYAA S =
(pterygopalatine fossa) (Fig. 5 A2} o+E-+ (foramen lacerum)
o] JZAHr} o] F3ll JuH A7 W 59 [vidian artery, vidian
nerve (greater superficial petrosal nerve)l7} AUz} (Fig, 5).

EFITY (foramen ovale)= 2 E719] f-?”o* of x5k S+
7Nekel AL FrHmasticator space)E AAAIAZT) Fig. 5 A).
o5 F3A= HAIE V3 (mandibular branch)E} Hiefu Fu
(accessory meningeal artery) 0] AUZIt}, &5 ete=tg9] 2¢

o7} Amm= HA %= ALR dEA Utk HusHy
(foramen spinosum)< EFAE <] S35l YR8kl S0k
W (middle meningeal artery)7} AUz},

HQIF= Aol A¥EY v, HIAEE(clivus)7t Q1AL A
A ZHo e BAES, e H(atlas), F4|#(axis) 50 FHS
FAT SHcRE dolA Fo w4z ¢ Gl THmedial
pterygoid plate), 715 (palatal muscles), HF4E7|(torus
tubarius), Z12]il
Rosenmuller fossa)7} QIth, HFZ QIF9k Q= B|QI o) Shibas
2 2 deA QAL AR 719 /ol YA|sk=T] ofdlizo]
& ZZF(adenoid tissue)d] Fu|}t HFU4T S (prevertebral
muscle)?] F3] F = Fof whg} tpfet H50 82 K 4= Qi) o]t
(eustachian tube)2] 7H7-F+= FAAFHE71] Aspdtol HA|ekaL
7l FEo] A& QI S Belck, ol Qo] Huke <l
A- T (pharyngobasilar fascia)7} FHZA 3} 1Es81a1 Q).

]A]7:h,]-0 ;dm-al- /‘\ ol‘— x]g}_&_ﬁ ;HJ_JL_;H_E /\M_]%l 11}

F3 AR SR A B 5 4 Gl A4 Sk

)

H7Z- Q1534 (lateral pharyngeal recess,

—lﬂ

X

P

[¢] . (e}
& XAIA@ZE(optic nerve glioma)@} B8] AJA17 ZA|7F A7)
Hrj= ARSI YR TRE T SR R gt 417



A2 E(pterygopalatine fossa) 22 oz 4= Q13 T Yhu[Y
4 (sphenopalatine foramen) 52 $3f v]7}o2 I3
N$IEE M (pterygomaxillary fissure) 5= Fdll A2La7to=
skabE 2= Qlk, E3F EFLALY (foramen ovale) S Sl A&
P4t Qltt, 53] 59 5ol g golut et

=
S At 4 A 7S (trigeminal neuropathy)o] 24 4=

H|01%of| =87 SAMI TR EF(oncocytoma), OFUZ0|= &
%Hamyloidoma), °F7}0]&d (branchial cleft cyst), BHA 4-+5
(inverted papilloma) 5o WY = JANE FHETHE B]QIF
oro] 7P Estar A mglo] AE A9 ohget T, el A
He| P E HAth (Fig. 6). BIQJIFA A V|-
(sphenopalatine foramen)2 3 Y/ IAA =
(pterygopalatine fossa)}e k=t ofuf A/d2¢1 232 4
AEE 4otk

U] o] m]QlFEGo] Mgt A9 Akl V2 417
o] ¥ (perineural extension)?] 7Fs/dE AZslof gt ¥ o] &
Sl T e FFY Arle] 7hssitt. =3 51kt inferior

orbital fissure)E 53l e} FFEZ 7F ok ARMeIEE B3l FH

Nasopharyngeal carcinoma

A. Axal T1—weighted MR image shows a low signal intensity
thickened mass at the posteriorlateral portion of the nasopharynx
with involvement of left parapharyngeal space and clivus marrow
fat (arrow).

B. Coronal contrast enhanced T1-weighted MR image shows
intracranial extension of the nasopharyngeal mass by the
perineural invasion through the foramen ovale (arrow).

S1A o]-§-E|aL Qlet (Fig. 6 A).

2 AE(chordoma) HIAFENA WAYsh= AR o5
© 2 AAHnotochord)?] Mfi=2HE WAt MRICIAIY] Al
Fas vkl Yefsd] T2-702 34014 2 14183 EE
Holil 2457 Tolle £ttt 295742 & 4= ok’ (Fig. 7).
=58 (chondrosarcoma)> A4} G| FH =
A AAR(petroclival junction)olA] F& ¥AISEL MRI,
CTolAl HAET}; Hlgt &A% Kol =
(chondroid calcification) 22 Q18] 43|87} F1] F=2]A T2t
Ik (Fig. 8).

r2

=
e
o

oS
1%
tott
fo

- Fig. 7
Chordoma involving clivus.
Sagittal T1-weighted MR image
shows a low signal intensity
voluminous mass at the superior
portion of clivus with possible
bone destruction of the clivus.

Chondrosarcoma at skull base.
Axial T2-weighted MR image
shows a high signal intensity
mass at the right petroclival

| junction of skull base.

T
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B
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©
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249} 2 24X (posterior cranial fossa and

posterior skull base)

SNt Al SR HIAEEY] o] FAskaL S
FA| & (petrous bone) 2] $HI} TF=50] THAE7|(condylar part)
7HAAE AL SR SFEY 7], FREY HERY
(squamous portion) 5°] ¢

=07 Gugular foramen)& FA| 20 FEZ Afo]o] 91/}

Anatomy images of jugular foramen

A. Axial CT shows a jugular foramen just behind carotid canal and
lateral aspect of clivus (white arrow).

B. Coronal CT shows a cap shaped jugular foramen at the base of
right temporal bone (white arrow) and hypoglossal canals
medially (black arrow).

Glomus jugulare at jugular
foramen. Axial T2-weighted MR
image shows high signal
intensity mass at right jugular
foramen with serpentine signal
voids in it. The signal voids
represents confluent tumor
vascularity, peculiar finding of
glomus jugulare.

Schwannoma at jugular foramen,
Axial T2-weighted MR image
shows a bright signal intensity
nodular mass at right jugular
foramen. The mass has a well
defined and smooth margin with
surrounding bony structure,
suggesting benign nature of this
tumor.
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HA Aol oz 3t R, vpg o R T2 A o= ofef
= Fote TS E?_E} HoRE AeHIEY THA
(caroticojugular spine)ol| 2Jaf| 745 THcarotid canal) 2 FAE
Al ok 0 2= WA THhypoglossal canal) (Fig, 9)3} # =7
(osseous bar)ol] &Jsf FHET}, EFWFjugular foramen) =
AW 7FAl(jugular spine)oll &3l 22 Z7]9] ¢ & HH
(anteromedial compartment)?] A17-(pars nervosa)$} H, v
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Management Strategy for Chordomas of the Skull Base

Departments of 'Neurological Surgery and *Pathology, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Young Hyun Cho, MD', Jeong Hoon Kim, MD, PhD' Shin Kwang Khang, MD, PhD?

Jung—Kyo Lee, MD, PhD', Chang Jin Kim, MD, PhD!

Chordomas occur rarely in the skull base but are remaining challenge with respect to
the management. The aim of this study was to investigate the clinical results in an
institutional series of this tumor and analyze the treatment outcome. Between 1991 and
2005, nineteen consecutive patients with pathological diagnosis of chordoma of the
skull base were managed by multimodal treatment combining surgical resection with
conventional photon radiotherapy and/or gamma knife radiosurgery (GKS). A
retrospective analysis was conducted on these patients (aged 3 years to 69 years;
mean age of 369 years; 15 females and 4 males; mean follow—up of 56.0 months).
Total or near—total resection was achieved in 3 patients (15.8%), subtotal was done in
11 (57.9%), and partial in 5 (26.3%). Adjuvant radiotherapy and GKS were performed on
13 and 4 patients, respectively. Four deaths occurred during the follow—up: 2 resulted
from progression of the disease and another 2 from other causes. The progression—
free survival at 3 years and 5 years was 61.5% and 40.0%. Among 15 survivors, 4
EESERE biological behavior of chordoma is such an aggressive one in the skull base, initial
aggressive management should be directed combining maximum safe resection with

E-mail : cjkim@amc.seoul kr high—dose radiotherapy such as proton beam radiation or radiosurgery.
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radiotherapy) 22 0} Wo|Z WFAMA =% (Gamma Knife
Radiosurgery, GKS) 5= 8¢t thg = i]fl’é k2197 9] 2zt
of M WA AL, A8 A 55 $F A5 2xke] 3

o AL 36,94 G (MY, 3-694)), A7} 15, EA7| 41 0]
it Bt 2 W2 71782 56,070 el sk (H 9, 2172709,
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2E S0l 29 S A5 T1L 4= A7 15894 (MRD
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T 31 719] =&0] & =2 Aol A= 9Iet, 479 BAE
ol 3lo1Al staged operation®] Al ST}, O] f1A]e}F Hfle]
wlet B4 e maksh tlokst 25 dmo] Aol
(Table 1). FF] AA| M= % 715X2 &5 3 71 o[ Al
g MRIZA APgstgiet, A8A] 52 A8 G F%o] §
ALy AgFe] o4 o] ZAet= )7t 31 (15.8%), oFEA|
90% o1 HAN7F 119 (57.9%), F-24A] 0% vlwt ZA)7} 51
(26.3%)0114] o] oAt

4, B X2
13 o] BASo)7] 23 9-374Y o|ujel] Wi 6104 ¢y WA}
A A&7k AYE ATt (89, 5040-6960 cGy). 452] Sl
ZoF FHof| Hat 17 Gy SHF S 2GKS (Elekta instruments,
Norcross, GA, USA)ZF A= =d (3¢, 15-20 Gy), °I5 51
& GKS ofdof AP 275 WA ohakelar, 2780l QlofAl=

AP A& B booster2A, LFHZ] 190]| QUojA+= salvageZ Al
GKS7} 21-8= 1k,
5. &% ot
sl BARSol QlojA] 4 e &7 3719 W ol 6 7]
U HA 0z 23] o|% 19 MO R ol W Y MRI 52 CT &
GOz o] Rofltt, T A =2 XYl thgh "pAEH 7]
& 2 3] A& G FolM FFY 7] 7R 13] 2ol FA
o S7kE Aolstar, A B2 X3S o]t HAEHE 7]
F5t salvage A =7F B oStk THEE A ez 4
ofshict, 24 P A At 1 skete] A4 | Ash
HeE-S Folf 2=,

Table 1. Surgical approaches

No
Frontotemporal orbitozygomatic 8
Transsphenoidal 7
Pterional 5
Transoral 4
Subfrontal / Subtemporal / Transcallosal /
Far—lateral / Transcervical / Maxillotomy / 1 (each)

ETV with biopsy

ETV: endoscopic third ventriculostomy

24 Aol gt Aw HE 18
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(Karnofsky <=3 AFel] Z]4= 80 &2 90), 3) Aol 4 (Karnofsky
A= 70 o8],

Table 2. Summary of applied treatment and outcome
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7601 8 (42.1%)2] SRl A Edsto] 71 RN S &2

Ao on Alg/AloF o7t T8(36.8%), A1 w7t 61

(BL6%), 3+l A1 vka|7E 47 2L1%)01A TEE T o] 2jof
_l?l_
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’

o
i
N
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No. of Agelyr), Extent of RT GKS (Gy) TTP (mo) FU (mo) Outcome Salvage treatment
cases  sex tumor resection (cGy) or other comments

1 3, F partial - - 7 18 alive, nondisabling Sx w/ PD  planning for Reop

2 7, F near total 5040 16 at 50% IL - 40 alive, no Sx

3 15, F partial 5940 - 15 60 alive, disabled w/ PD lost to FU

4 20, F partial - - 19 20 alive, disabled w/ PD lost to FU

5 23, F total NA - 124 150 alive, nondisabling Sx Reop

6 29, M subtotal 5580 - 25 91 dead d/t PD Reop + CTx

7 29, M subtotal - 19 at 50% IL - 105 alive, nondisabling Sx

8 31, F subtotal 6960 - 139 172 dead d/t PD conservative only

9 34, F subtotal - - - 2 alive, nondisabling Sx lost to FU

10 34, M subtotal 6480 15 at 70% IL 35 86 alive, disabled w/ PD GKRS

1 37, F subtotal 6880 15 at 50% IL - 10 dead d/t sepsis

12 38, F total 6960 - - 101 alive, disabled

13 45, F subtotal - - - 1 dead d/t PE

14 52, F subtotal - - - 2 alive, no Sx lost to FU

15 54, F subtotal 6120 - - 14 alive, nondisabling Sx

16 57, F subtotal 5500 - 49 84 alive, disabled w/ PD Reop

17 61, M partial NA - - 48 alive, nondisabling Sx

18 63, F subtotal 5580 - - 55 alive, nondisabling Sx

19 09, F partial NA - - 5 alive, nondisabling Sx

RT: radiotherapy, GKS: gamma knife radiosurgery, TTP: time to recurrence or progression, FU: follow—up, Sx: symptom,
PD: progressive disease, Reop: reoperation, IL: isodose line, CTx: chemotherapy, PE: pulmonary embolism

Table 3. Actuarial survival compared with previously published series

Year Authors No. of FU(mo) Treatment strategy 0s (%) PFS (%)
cases 3yr 5 yr 3yr 5 yr
1995 Gay, et al. 46 46.8 (median) op * proton or photon RT - - - 65
1999  Hug, et al. 33 33.2 (mean) op + proton RT 87 79 67 59
2001 Crockard, et al. 52 51 (mean) op + photon RT w/ RS - 77 - -
2001  Colli, et al. 53 46.1 (mean) op + proton and/or photon RT - 85.9 - 50.7
Present study 19 56.1(mean) op + photon RT and/or RS 84.6 80.0 61.5 40.0

FU: follow—up, OS: overall survival, PFS: recurrence— or progression—free survival or local tumor control, op: operation,

RT: radiotherapy, RS: radiosurgery
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Case no. 2.

A. Preoperative axial (left) and sagittal (middle) T2-
weighted MRI and 3D-CT scan (right) show a
mass arising from the midline clivus extends into
the nasopharynx with marked erosion of the
clivus.

B. Postoperative axial (left) and sagittal (right) T2—
weighted MRI showing near—total removal of the
tumor with free fat graft placed.

C. Axial T2-weighted MRI taken 1 year postsurgery
reveals a tiny suspicious nodule for which gamma
knife radiosurgery has been performed.

D. Axial T2-weighted MRI taken 4 years postsurgery
demonstrates the lesion disappeared.
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Quality of Life after Acoustic Tumor Surgery
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Objectives This study was performed to assess patients chief complaint and quality
of life after acoustic neuroma surgery and compare the results of quality of
life(QOL)between surgery and gamma knife surgery groups.

Methods From 2001 to 2005, 35 patients underwent surgery via translabyrinthine
approach in Otolaryngology and Head & Neck Surgery department and 37 patients
underwent gamma knife surgery in neurosurgery department. An open—ended
questionnaire about postoperative main complaint and the Short Form 36(SF-36) QOL
instrument were used.

Results The response rates about questionnaire in the surgery group and gamma
knife surgery group were 71 %( 25 patients) and 54%(20 patients) , respectively.
Dizziness was the most disabling symptom in patients after surgery. The most frequent
symptom, hearing loss seems to be less important in the patients perception. In
patients who were operated on for acoustic tumor, the QOL showed significantly lower
score than normal population. Age had significant influence on the quality of life results
while tumor size had no significant effect. No significant difference in quality of life
between the surgery and gamma knife surgery group was noted, although the latter
showed slightly higher score than the former.

Conclusions Because dizziness is the main complaint in patients after surgery via
translabyrinthe approach, vestibular rehabilitation exercises are necessary. Patients
who are due to surgery or radiosurgery should be informed about the potential risk of

deterioration in their quality of life.
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Table 1. SF— 36 score in patients after surgery

Microsurgery (25)  *Normal population

Physical function 84 95
Physical role limit 80 100
Bodily pain 70 80
General health 61 72
Vitality 59 65
Social acitivities 73 100
Emotional role limit 79 100
Mental health 67 76

*German SF—36 normal population score (p€0.05)



Table 2. SF-36 score in patients according to age after

surgery
Surgery group(25) Age > 50 (14) Age (50 (11)

Physical function 76 95
Physical role limit 73 89
Bodily pain 62 80
General health 52 72
Vitality 54 66
Social acitivities 65 85
Emotional role limit 70 91
Mental health 61 76

(p<0.05)

Table 3. SF-36 score in patients according to tumor size

after surgery

Surgery group Size { 1.5 cm (13) Size 1.5 cm (12)
Physical function 82 87
Physical role limit 75 86
Bodily pain 68 71
General health 58 63
Vitality 58 61
Social activities 1Al 75
Emotional role limit 73 85
Mental health 65 69
(p<0.05)

Table 4. SF-36 score in surgery group and gamma knife

surgery group

Surgery (25) GKS (20)
Physical function 84 83
Physical role limit 80 86
Bodily pain 70 79
General health 61 66
Vitality 59 62
Social activities 73 79
Emotional role limit 79 83
Mental health 67 74
GKS : gamma knife surgery (0)0.05)
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Objective The purpose of this study is to determine the feasibility of transsphenocidal
approach (TSA) and staged or repeated TSA for large pituitary adenoma (LPA) and
remnant or recurrent PA.

Methods Eighteen LPAs underwent TSA surgery from February 2002 to December
2006. Eleven cases were non—functioning adenomas, 5 cases were growth hormone
secreting adenomas and 2 cases were pituitary apoplexy. Mean size of tumor was
38x28x30mm. All patients were initially operated via TSA.

Results Total removal was performed in 8 patients (44.4%). Subtotal removal was done
in 8 patients (44.4%) by the initial TSA, two patients in which underwent repeated TSA
due to postoperative tumor bleeding. The visual and hormonal symptoms were
improved in 13 patients (72.2%) after the surgery. Six patients out of 8 with subtotal
removal underwent the staged operation. Two patients with tumor recurrence
underwent repeated TSA, 18 and 26 months respectively after the initial TSA. All
patients with growth hormone—secreting PA achieved the normalization of growth
hormone.

Conclusion The staged and repeated TSA is one of the feasible option for the
treatment of LPA and residual or recurrent PA with acceptable surgical morbidity and

mortality.
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Table 1. Patients characteristics

Parameter
No. of patients 18
50 (range 24-72)

Mean age (years)

Presenting symptoms

Visual impairment 15
Headache 2
Dizziness 2
Acromegaly feature 5
Panhypopituitarism 2
Pathology
Non—functioning adenoma 11 (61%)
GH secreting adenoma 5 (28%)
Pituitary apoplexy 2 (11%)
Adjuvant therapy
Medical therapy -
Radiation therapy -
Mean F/U period (months) 22

GH: growth hormone

Table 2. Histology, extent of resection and clinical outcome

o] A7} 44717} g, ©

L, OFE AR, JUHE UL 08T A% B AT
£ BT FPAA PAS AT S 900 PAH A=, YA

22429 A|35}7) 2 B} 868
gL 2
% A AR B AEES INEU0R Adstel A2
Shgron] 242 Woli= o] ogo] ot ALt Fogo] At 2
ol WA X2 Bk WASE BEFE B oA F
NS

%24%‘,3—%%%*&5.&0 ﬁa“ﬂ&"ﬂ. ol ‘1&%%1011 S

ShpAl| AdE A=l

200241 295 E 20064 1297HA] Eof|A] A &2 A4 YA
3 AAEE A2 ‘3-4 Ul*ﬂ?ﬂﬂlﬂ o° Zﬂ.ﬁ% A3 BES- 2 13}

0ol ot ER Y T, A e & Holle
TG skl YA A=, A 2 B 2
el e e i e A = e B b
1golglon, Hat toli= 50MI24~T72A) ollet, AEe] 271
Bt 38% 28X 30mmo| 3L H|7|5A4 kAl Aol 118 61%),
714 WJaR] Aol 52 (08%), HsIAIEE ] 24 (19) ©]9)
ot 7154 HoleA AZe nE AR $2E Bu|go|)
Hardy 250l Wi2H AF 2 8|, B3 2 9|, C& 1049, DF 43 o]
ok Ui Al o) S SR Al Asht Aok A S0l 152
(83%) o]3laL Fgo] 58, F&o] 28], Wt 58|, HI 2= A
sksol 28 Atk &ARe] B4 8l 2ok EALS vt o
(Table 1), Bt 52 T27|7H 227) D(range:12~60)0 Atk

i
m
=2
m
e g

Extent of first resection

Histology - Clinical outcome
Total Subtotal Partial
Non—functioning adenoma (n=11) 3 6 2 recurrence (2 cases), bleeding (2 cases)
Functioning adenoma (n=5) 5 0 0 hormonal remission
Pituitary apoplexy (n=2) 0 2 0 vision recovery, staged operation (2 cases)
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A, Preoperative gadolinium (Gd) enhanced T1-weighted coronal magnetic resonance (MR) image.

B, 6 months after the first TSA showing a remnant mass below the optic chiasm which downwardly descends, compared with the image
immediately after the first TSA.

C, demonstrating a large intrasellar—and suprasellar mass. Postoperative MR image.

D, Total resection was achieved after the second TSA.
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Preoperative Gd enhanced T1-weighted coronal MR image

A. showing a large intrasellar—and suprasellar mass. Postoperative MR image.

B. demonstrating the high density around the tumor site. Intraoperative photograph.

C. showing the compression of optic apparatus by the hematoma. Follow—up MR image.
D. after 6 months from the 1st TSA showing no evidence of tumor recurrence.
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Growth Patterns of Brain Stem Glioma
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During recent years it has been demonstrated that subgroups of brain stem glioma
may be associated with a better prognosis than others. We investigated some
correlations between the pathological findings and radiologic (magnetic resonance
imaging, computed tomography) imaging appearance of 13 brain stem gliomas, which
were able to follow up over 1 year. The growth patterns of brain stem glioma was
observed retrospectively. 8 cases were low grade gliomas and 5 cases were high
grade dliomas that included three definite diffuse brain stem gliomas in magnetic
resonance imagings even though these tumors were not confirmed by pathologist.
Superior and dorsal exophytic growth patterns was observed in low grade brain stem
glioma and multidirectional growth patterns in high grade brain stem glioma.
According to this observation, growth of low grade brain stem glioma has stereotypical
growth pattern by barrier and high grade glioma was unhindered by barrier. Growth
patterns of brain stem glioma will help to assess the histological grade and establish

the therapeutic plan.
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Table 1. Summary of low grade glioma

No. Sx.duration Location Histology Survival
1 2years pons low—grade 3years
2 lyears pons low—grade 6months
3 2years CM low—grade Syears*
4 3years pons low—grade 2years*
5 2years medulla low—grade 8years
6 1years pons low—grade 3years
7 2months pons low—grade lyears
8 1year midbrain low—grade 3years
Sx : Symptom * :alive CM: cervicomedullary
Table 2. Summary of high grade glioma
No. Sx.duration Location Histology Survival
1 1imonth medulla AO 5months
2 imonth pons(diffuse)  high grade* lyear
3 imonth pons(difftuse)  high grade* Bmonths
4 Bmonth pons(diffuse)  high grade* 5months
5 7month medulla GM 4months

GM : glioblastoma multiforme * : radiological diagnosis

AO : anaplastic oligodendroglioma
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Table 3. Growth Patterns of low grade glioma

Location
pons(5cases)

Growth patterns
posterior(4th vent.—dorsal exophytic)

medulla(icase) posterior(4th vent.—dorsal exophytic)
cervicomedullary(icase) posterior(obex)

midbrain(icase) superio(3rd ventricle)

stereotyped growth patterns : obex, ependymal direction

Table 4. Growth Patterns of high grade glioma

Location
diffuse pons(3cases)

Growth patterns
multi—direction : anterior

(interpenduncular cistern cerebellar penduncle)
medulla (2cases) multi-direction : anterior

(interpenduncular cistern)

no sterotyped growth patterns : multi—direction

(caudal part)— Ay 2429 (intramedullary spinal cord

tumor) 2% FZ(rostral part)S 4ol A4 AFHES
(cervicomedullary junction)7HA| 2 F9Fe] Bhito] AlekES w2k
o ASAHFig D). SRR TS HolFe o] 242 &
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& Fago] Aehi] T EEPOR B 0% BATCFg 2
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ki o1t‘tj Hol—{)H% gio] ;(].,I_’_;q.ng A%X]—‘;cj_% _/,: g}\gj\x:]— OOI:A(-)]%_OOI: Magnetic resonance imaging of growth pattern of focal medullary
9‘] 73‘?‘7]' TE ?‘%}9«% A(—)l?g-ﬁ‘j—oﬂ H] H Q‘l 6] %‘009‘] 78]‘?—15 %i—g f)?a?r-and sagittal veiw showing medullary tumor that grows
E(a}ﬂal) xé;g-gﬂ 7,31'0] 31‘:} 5]%11]' 55].—}1 E oc}:/%] ‘76:00]:94 73 —?—‘C posteriorly into 4th ventricle(arrows).
= Fig. 1
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- Fig. 2

Magnetic resonance imaging(MRI) of growth

pattern of cervicomedullary tumor

A. Preperative imaging of the fibrillary
astrocytoma.

B. 5 years later MRI showing posteriorly
directed growth and rostral displacement at
the cervicomedullary junction(arrows).
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- Fig. 3

Magnetic resonance imaging of growth

pattern of focal midbrain tumor

A. Preoperative imaging of low grade
asbtocytoma.

B. 3 years later MRI showing superiorly
directed growth and rostral displacement at
third ventricle(arrows).

Magnetic resonance imaging of high grade

gioma

A. Irutial preoprative imaging of anaplastic
oligodendroglioma.

B. 4months later MRl demonstrating unhindered
growth from the medulla.
Especially anterior growth(arrows).




Magnetic resonance imaging of diffuse anaplastic brain stem glioma
A. Initial imaging of diffuse type glioma on pons.

B. 8 months later imaging showing a diffuse lesion unhindered in its growth by anatomical barriers. Especially interpeduncular fossa(arrows).

Magnetic resonance imaging of

multidirectional growth pattern

A. Initial imaging of diffuse pontine glioma.

B. 6 months later imaging showing a invasion
of cerebellar peduncle(arrows).
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Surgical treatment of neoplasms involving the anterior skull base is a relatively recent
developing procedure and is on the border of the domains of neurosurgery as well as
head and neck surgery. This report presents the result of 13 patients with primary
tumors of the anterior skull base treated by craniofacial resection during a 5—year
period. Their ages ranged from 5 to 69 years, with a mean age of 48 years. The most
common type of tumor was sguamous cell carcinoma (4 patients), followed by
malignant meningioma (2), squamous cell papilloma (2), olfactory neuroblastoma (1),
neurofibroma (1), malignant fibrohistiocytosis (1), ossifying fibroma (1), and
chondrosarcoma (1). Postoperative complications were noted in five cases after
surgery. The complications were a cerebrospinal fluid leak in 3 patients, and infection
in 2 patients; none resulted in any neurological deficit, Malignancies involving the skull
base can be successfully resected with surgical margin using a craniofacial approach,

with minimum operative mortality and morbidity.
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Table 1. Characteristics of 13 cases with craniofacial

resection
Egéec’f 'g%i/ Site of origin Histology
1 58/F  Cribriform plate Olfactory neuroblastoma
2 5/F Orbit Neuroblastoma
3 69/F  Orbit Malignant meningioma
4 48/M  Orbit Malignant meningioma
5 51/M  Ethmoid sinus Squamous cell carcinoma
6 48/M  Ethmoid sinus Squamous cell carcinoma
7 50/F  Ethmoid sinus Malignant fibrohistiocytosis
8 57/M  Maxillary sinus Squamous cell carcinoma
9 63/F  Maxillary sinus Squamous cell carcinoma
10 45/F  Maxillary sinus Ossifying fibroma
1 57/F Nasal cavity Squamous cell papilloma
12 42/M  Nasal cavity Chondrosarcoma
13 48/M  Nasal cavity Squamous cell papilloma
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A pericranial flap for reconstruction of the anterior skull base defect
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Anterior skull base after dissection of dura of frontal lobe

- Fig. 4

fo: o5 MR images show tumor mass
filing the left nasal cavity, and
maxillary sinus with extension
of tumor up to the cribriform
plate.

Facial part of the
operation for lateral
rhinotomy and
maxillectomy

C.T. scans show tumor
mass filling the both nasal
cavity, and maxillary sinus
with extension of tumor
up to the cribriform plate
and orbit on right side.
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1n01s1on)— ]’33}04 (Fig 1), Z5a Avas
I

- Fig. 7

Planned craniofacial approach for frontonasomaxillary osteotomy. Coronal
flap and face splitting incision.

Exposure of
nasomaxillary area
through face splitting
incision & bone flap of
frontonasomaxillary
osteotomy.
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Table 2. Surgical complications in 13 cases with craniofacial

resection
Complications No. Outcome
Spontaneous recovered (1)
CSF leak 3 Lumbar drainage (1)
Dura repaired (1)
Infection 2
meningitis (1) Antibiotics Therapy (1)

bone infection (1) Bone removal (1)

Table 3. Survival status by histology
(mean follow—up period : 33.3 months)

Histology No. FOD* AWD* DOD*

Squamous cell carcinoma 1 2 1
Olfactory neuroblastoma 1

Neurofibroma

Malignant fibrohistiocytosis
Ossifying fibroma

4

1

1
Malignant meningioma 2 1 1

1

1

Squamous cell papilloma 2

1

B T

Malignant fibrohistiocytosis

* FOD; free of disease, AWD; alive with disease,
DOD; dead of disease
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B Introduction

We report a rare case of the subcortical meningioma located in basal ganglia without
dural attachment which was successfully removed by surgery. A 15—year—old girl with
two months history of slowly progressing right sided weakness and motor dysphasia
had the well—circumscribed, homogeneously enhancing solid mass with peritumoral
edema in the left basal ganglia without any attachment to the sylvian fissure in
magnetic resonance imaging. Total resection was done without complications and the
histological diagnosis of the mass was a meningothelial meningioma. The possibility of
the meningioma should be considered when the well-circumscribed insular mass has
characteristic peritumoral edema and surgical removal should be the treatment of

choice.

attachment. > ® However, a small number of meningiomas

without dural attachment have been reported.” Interestingly,

The incidence of meningioma predominates in middle—age most of them are found in pediatric age.” The typical location
in general and its occurrence in childhood is very rare, > *© of meningioma without dural attachment was intraventricle,
The origin of the meningioma is known to be an arachnoid pineal area and sylvian fissure, **
cap cell or meningothelial cell so that it usually has the dural We report another exceptional case of the meningioma
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located in basal ganglia without dural attachment which was

successfully removed by surgery.

M Case report

A 15—year—old girl was presented with two months history
of slowly progressing right sided weakness and motor
dysphasia. Neurological examination of the patient revealed a
right hemiparesis, right central type facial palsy and the
impairment of the convergence of right eye.

The magnetic resonance imaging (MRI) revealed a well-
circumscribed, homogeneously enhancing solid mass in the
left basal ganglia without any attachment to the sylvian
fissure (Fig. 1). T2-weighted image revealed heterogeneous
mass with mild peritumoral edema only in the posterior
surface of the mass. Magnetic resonance spectroscopy (MRS)
demonstrated high choline peak, low NAA and creatine peak.
Initial impressions of the mass were germ cell tumor,
lymphoma or other malignant tumor. However, *FDG—
positron emission tomography (PET) showed hypometabolism
at the mass.

Stereotactic biopsy was performed and the histological
diagnosis of the mass was a meningothelial meningioma.
Based on the histological diagnosis, the patient underwent a
left fronto—temporal craniotomy after angiography.
Angiographic finding demonstrated that the tumor was

supplied by lenticulostriate arteries of the left middle cerebral

artery (Fig. 2). After drilling out the sphenoid ridge, sylvian
dissection was done and the tumor was exposed only after
cortical incision on insular surface, Middle cerebral artery
was on the lateral surface of the tumor. No dural or
arachnoidal attachment to cisternal space could be identified
around the mass macroscopically, The dissection plane
between superior and anterior surface of the mass and
normal brain was well preserved. However, it was relatively
difficult to dissect posterior and inferior surface of the mass
due to unclear tumor—brain border. The total resection of the
tumor could be performed without any vascular insult.
Postoperatively, the patient recovered without neurological
deficit or any other complication. The histological diagnosis
confirmed meningothelial meningioma again (Fig. 3).
Postoperative MRI revealed no residual tumor and has

showed no recurrence during 5 years after operation (Fig. 4).

B Discussion

The origin of meningiomas is thought to be arachnoid cap
or meningothelial cells, These cells are usually seen on the
surface of the dura mater, which well explains the typical
location of the meningiomas, *? However, these cells are also
found at arachnoid membranes in other locations, such as the
ventricular region, the pineal region and within the Sylvian
fissure. The meningiomas without dural attachment were
first reported in 1938 by Cushing and Eisenhardt and were

A. Axial T2-weighted image reveals heterogeneous mass in the left basal ganglia with mild peritumoral edema only in the posterior side.
B. Axial T1-weighted image reveals a hypodense signal intensity.
C, D. Axial and coronal T1—weighted gadolinium enhancing images demonstrate the tumor to be well-circumscribed, well-enhanced.
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Left internal carotid angiograms

A. The tumor is supplied by a left lenticulostriate
artery.

B. The tumor staining persist into the venous
phase.

Photomicrographs of the tumor show a
meningothelial type meningioma with mitotic
count less than 1/10 high power field. X 200, B.
X 400

Postoperative tissue loss
on the left temporal lobe
and left basal ganglia.
There is no evidence of
residual or recurrent
tumor.

classified into the four groups; intraventricular region type,
paraventricular region type, pineal region type and sylvian

fissure type.” Among them, the meningiomas within the
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sylvian fissure are extremely rare that only about 10 cases
have been reported so far, ** Chiocca and his colleagues
suggested that this Sylvian fissure meningioma be originated
from the arachnoidal cap cells in the Virchow—Robin spaces
along the cerebral vessels. *® Recently, a subtype of the
sylvian meningioma located in insula so called a subcortical
meningioma was proposed by Wada et al.? Only five cases of
this category have been reported. " The origin of subcortical
meningioma is unclear, However, it is also speculated that
the cells of the pia mater within the Virchow—Robin spaces of
the brain sulci are the candidates. ® The classification of the
present case falls into subcortical meningiomas in that its
location of basal ganglia without any relation to sylvian
fissure and ventricles. Considering the vascular supply of the
tumor and operative findings, the origin of the current case

might be arachnoid cap cells in the Virchow—Robin space of



the lenticulostriate arteries.

When a tumor was found at the deep subcortical area of
the brain without dural attachment, it is hard to think of
meningioma as a possible diagnosis. Bitzer and Wada
suggested that there are differences in location of the
peritumoral edema between subcortical meningioma and
other high—grade gliomas and metastatic brain tumors, **In
metastatic tumors and high grade gliomas, peritumoral
edema surrounds the whole mass surface, while peritumoral
edema associated with subcortical meningioma is located in
the part of the tumor surface as was in the present case.

Most reported cases of the subcortical meningiomas were
from Asian countries which implicates the possibility of racial

differences in the incidence. ?

B Conclusion

Subcortical meningioma is extremely rare. However, the
possibility of the meningioma should be considered when the
well-circumscribed insular mass has characteristic
peritumoral edema. And surgical removal should be the

treatment of choice,
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A Case of Meningioma in Jugular the Foramen
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A 56-year—-old woman presented right side hearing impairment and tinnitus. The
neurological examination revealed accessory nerve weakness at the same side.
Computed tomography revealed the widening of jugular foramen (JF). Magnetic
resonance imaging disclosed a large homogeneous mass in JF, which appeared as
an iso—signal intensity on T2—weighted images and high—signal intensity on enhanced
Ti-weighted images. It extended into internal auditory canal, the middle ear cavity and
cerebellopontine angle(CPA). The patient underwent an infratemporal fossa and
suboccipital approach. Intra—operatively, tumor was noted from the middle ear to JF
and CPA, and adhesive to low cranial nerves(LCNs). With preserving LCNs, subtotal
tumor resection was performed. Histological diagnosis revealed meningothelial
meningioma. The patient presented postoperative facial palsy, hoarseness, aspiration,
and shoulder weakness, but facial weakness was improved later. At postoperative 6
months, growth of residual tumor in JF was noted and gamma knife surgery was
performed. The patient is followed up. We report a case of meningioma in jugular

foramen.
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foramen(arrow).

Temporal bone computed tomography
A. Temporal bone computed tomography(TBCT) axial image shows widening of right jugular

B. Other axial image shows bony resorption and remodeling on the adjacent skull base and
temporal bone(B, white arrow).

C. TBCT coronal image shows soft tissue density on the right meso— and hypotympanum with
suspicious continuity into right jugular bulb(arrow). Bony remodeling and destruction was noted
on the right cerebellopontine angle area.

D. Other coronal image shows a permeative—sclerotic appearance to the bone margins of the
jugular foramen(arrow).




Temporal MRI

A, B. Enhanced T1-weighted axial.
C, D. Enhanced T1-weighted coronal.
E. T2—-weighted axial.

F. T2—weighted coronal.

Magnetic resonance imaging showed a large homogeneous mass with a small posterior fossa component in jugular foramen, which appeared
as an iso—signal intensity on T2—-weighted images and inhomogeneous high signal intensity on the enhanced T1-weighted images. It extended
into the internal auditory meatus and the middle ear cavity. Dural tail sign was present(White arrow).
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- Fig. 3

3 Four vessel Angiography

trunk(black arrow).

occipital artery(black arrow).

B. Tumor staining on right CPA area with right ascending
pharyngeal artery(white arrow) and transmastoid brach of right

A. Tumor staining on right cerebellopontine angle(CPA) area with
feeding artery(white arrow) of left meningohypophyseal

- Fig. 4

lllustration of tumor extent (Enhanced T1-weighted MRI)
Tumor in jugular foramen extended into middle ear cavity,
cerebellopontine angle, internal auditory canal. (PF: posterior fossa, JF:
jugular foramen, *: middle ear cavity, 4 internal auditory canal)
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Manifestation of Multiple Cranial Nerves Palsies
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We experienced the patient of HCC metastasizing to the skull base involving multiple
cranial nerves. A 67-year—old man presented with symptoms of diplopia, hoarseness
and dysphagia which had been developed two weeks ago. On neurologic
examination, he showed the disturbances of the right abducens nerve and the low
cranial nerves from ninth to twelfth. Neuroimaging studies revealed the destructive
mass in skull base, including clivus, petrosal bone and occipital condyle on the right
side, with involvement of hypopharyngeal canal and cavernous sinus. The diagnosis
of metastatic HCC to the skull base was made on the basis of neurological finding
and imaging studies without histological examination. Although metastatic HCC to the
skull base involving multiple cranial nerves is very rare, we need to be vigilant and
investigate the exact neurologic examination and the imaging studies for HCC patients

with disturbance of cranial nerve.
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B Case Report

A 9 Bk, A BaelS R b Hes 2 674 ¢
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%= A7 (pharyngeal
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(video fluoroscopy swallowing study),
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ol A1AEHE 7AMTe] 5 A48 HolX] ghout AEAR 5
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A, B. Magnetic resonance(MR) imaging showing bony metastatic tumors involved skull base and also involvement of hypopharyngeal canal &

cavernous sinus.
C. Swallowing difficulty noted on video fluoroscopy swallowing study (VFSS).
D. Vocal cord paralysis in endoscopic view.
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Fig.1 A, B (쉼표대신 마침표)


B Discussion
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Kwang Yoon Jung M.D.?

Introduction Postirradiation osteosarcoma arising after nasopharyngeal cancer is rare
and sel reported.
Case p—=¥entation We report irradiation induced osteosarcoma involving the orbit,
ethmoid, maxila and mandible following treatment of melanoma in 45-years—old
woman who presented with foul discharge in previous operation site, We present the
clinical history, physical findings, imaging studies, and pathologic findings in a patient
found to have osteogenic sarcoma of the maxillary sinus and peri—orbit after radiation
therapy for a maxillary melanoma,

Conclusion Osteogenic sarcoma is a rare and late complication of radiation treatment.
Although radiotherapy remains an effective adjuvent treatment in patients with tumor,
particularly those with residual or recurrent tumor, potential complications must be

acknowledged.
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Preoperative magnetic resonance images(MRIs).

A, B. Preoperative MRI shows the large mass protruding in the left
extraorbit, maxillary and sphenoid sinus. The mass demostrated
mixed signal intensity on T1-weighted image and administration of
gadolinium(Gd).

- Fig. 2
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=1 FU4A H(neoadjuvant chemotherapy —
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Tumor extended in the middle cranial fossa.

A. Signal change with high signal intensity on Postcontrast axial image.
B. Signal change with low signal intensity and surrounding high signal intensity on axial T1-weighted image.
C. Signal change with heterogenous signal intensity on T2-weighted image.
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Patholglcal flndmgs compatible with osteosarcoma A. X40, B. X400

A. Postoperative CT scan shows that mass was removed. E

B. Postoperative CT scan(bone reconstruction) shows that for reconstruction of the==%it, maxillary sius used bone cement and Mash
instrumentation.
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figure legend중에서 1행만 남기고 2-4행을 지워주세요
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Fig.4 -->Fig. 4A


A. Photograph showing the mash and abdominal fat reconstruction of the orbit.
B. Intraoperative finding showing the absence of intracranial invasion.

C. Photograph showing the necrosis of the previous skin graft.

D. Photograph showing the bone cement reconstruction of the orbit.

2nd postoperative CT scan and 3-D CT images.

A. Postoperative CT scan shows that mass was removed.
B. Postoperative CT scan(bone reconstruction) shows that for reconstruction of the orbit, maxillary sius used bone cement and Mash

instrumentation.

C. Postoperative 3-D CT image shows bony defect of the extraorbit,
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