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Relationships of the Superficial Surgical Landmarks
to the Deep Internal Structures of the Temporal Lobe

—fiber dissection study—

Department of Neurosurgery, lilsan Paik Hospital, College of Medicine, Inje University, Goyang, Korea

Chan Young Choi, M.D., Seong Rok Han, M.D.,

Sang Won Yoon, M.D., Gi Taek Yee, M.D., Choong Jin Whang, M.D.

This study was designed to examine the relationships of deep internal structures to
the superficial surgical landmarks important to temporal lobe surgery using fiber
dissections, The frontotemporal region was dissected by applying Klingler's fiber
dissection technique to oneO formalin—fixed human cerebral hemispheres. The
dissections were performed under a microscope and imaged in the photographs.
Several useful measurements to be needed in the temporal lobe surgery were also
quantified. Several white matter fiber tracts in the frontotemporal region were
constructed in an intricate pattern, just like a network. Most of the specimens, the
anterior edge of the optic radiation reached almost the tip of the temporal horn and

was located an average of 31.4mm (range, 28-34mm) behind the temporal pole and

2 % o an average 12.2mm (range, 10-16mm) behind the limen insulae. The relationships of
o maol : 2006 42 212 the superficial surgical landmarks (limen insulae, temporal pole, inferior circular sulcus)
A =Y 1 20069 58 23Y to the deep internal structures of the temporal lobe (esp. optic radiation) are discussed
FAUAN-T06 7| DYA| YAMT 2240 ) ) . .
OIRCHEHE A B AlZAQ|Tt in this paper. Applying the anatomical knowledge from this study to the surgical plan
8} : (031) 910-7742 will contribute to more precise surgery for the various pathological conditions in the
& : (031) 915-0885
E-mail : cychoi@ilsanpaik.ac.kr frontotemporal region.
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dlo] 2599] A4 temporal pole), 41 %€ (limen insulae), 3}
® 4 1E]7H(inferior circular sulcus), 12|31 5 ] 59 BAE
T} o] Seto g A QIA7F Al o] =go] Ei= FARE A

=)

2 AAEA 25T 5

< AR SFE AR &
(temporal horn), HE & (amygdala), A% AHoptic radiation)S H]
St W A7 A, AR IeEERe] W= e AT Ae
gk o] Fa5P] wiiZol AAHES Klingler’e] WA 4174 5
S 7RIS ol 8sltol SR A AEET AR FREST

o] o] Tiste] Qokrii} shck

Qlek o] gl olefd Ay

2549 £7|(temporal stem), SF%

WA= gy

1070 ch] WS 0 41 A SR TR SR 1 %
HYE e HeBOI AN AL, T A

inferior circular sulcus curves up posteriorly.

fasciculus.

UF @ uncinate fasciculus.

A. The frontal, parietal, and temporal operculum were removed to expose the superior longitudinal fasciculus, insular cortex, and limen insulae. The

B. The insular cortex was removed to expose the extreme capsule. The claustrum is seen through a small excision window of the extreme capsule.
C. The extreme capsule and claustrum were removed. The base of claustrum was embedded in the uncinate fasciculus and inferior occipitofrontal

D. The external capsule, uncinate fasciculus, and inferior occipitofrontal fasciculus were removed to expose the putamen, amygdala, and anterior
commissure. The corona radiata is seen around the putamen. The anterior commissure passes on the superolateral wall of the temporal horn. The
amygdala was embedded deep to the uncinate fasciculus, in front of the anterior commissure, and just behind the limen insulae.

E. The corona radiata, a part of optic radiation, and anterior commissure were removed to expose the tapetum, internal capsule, caudate nucleus.
The optic radiation runs on the superolateral wall of the temporal horn just below the anterior commissure.

F. The internal capsule was removed to expose the thalamus. The stria terminalis is located between the thalamus and caudate nucleus.

A : amygdala, AC : anterior commissure, C : claustrum, CR : corona radiata, IC : internal capsule, IIS : inferior insular(circular) sulcus,
IOFF : inferior occipitofrontal fasciculus, LI : limen insula, OR : optic radiation, SLF : superior longitudinal fasciculus, ST : stria terminalis,
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7 thil} 5 FEAE A7 ch

75P Z7H|#(putamen)©] =EEHE G

Fof|

7 ehie 4 2 24

ot A 4 Al

Z3tal9rhFig. 10). &2 A)

A FApoRt A

PHcorona radiata)o] YX|stal spEre 2= 4t 417ttt 5 &
A= A7 r,}mo] 557}11]-6“94 A3 |»— 91 alaiuh T A7

A¥ZHinferior thalamic peduncle o] ¥

bl Z7hulale] & sjekne} AAE EakE 5 A

I, AL g 4l

o}, Al Ao ofeff B sk A ﬁﬂ]?‘% A —F&Eq 0111\1—1?—51 Ly 7 =4 ](lateral geniculate body)®ll
Wog APsiglal A FH=e AT, #4449, 749, S5 Al ZIXsto] SRR A weh ASo R Tt SRR
Q= 71 A% A AR (assomahon fiber)Ql $1 A& A7 thd 2 FHolA ks o Helsto] SR8 SHS wet xgs)
(superior longitudinal fasciculus)©] &= $tHFig, 14), 49| 1] Aot AARE 23R oF AV URE AASHH SRE S
A g2 A A7 e AASHE 2|9l *E(extreme capsule) w2} HEdo g2 gkl Q= mAlal(caudate nucleus)d] 2] F
7F T ofiFol A AEHT SFAS A A oY Ho] AU rHFig. 1K), WE(internal capsule)}& AIAHH Al4¢
- Fig. 2

seems to blend with the inferior longitudinal projection system.

OT : optic tract, ST : stria terminalis.

A : amygdala, FG : fusiform gyrus, ILPS : inferior longitudinal projection system, LGB :

A. The parahippocampal gyrus, fusiform gyrus, hippocampus, and a part of uncus were resected to open the temporal horn along the choroidal
fissure, uncal recess and collateral sulcus. The tail of caudate nucleus and stria terminalis are seen through the ependyma layer. The amygdala
is located on the anterior wall of the temporal horn. The inferior longitudinal projection system runs just lateral to the collateral sulcus at the base
of the fusiform gyrus. The instrument indicates the location of the limen insulae.

B. The ependymal layer, tapetum, tail of caudate nucleus, stria terminalis, and uncal cortex were removed to expose the optic radiations and
amygdala. The three small pin heads with green color indicate the superior margin of the Meyer's loop. The lower margin of the Meyer's loop

lateral geniculate body. MGB :medial geniculate body.
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A. The specimen was cut at the level of the limen insulae coronally. The superior and middle temporal gyri were resected to expose the inferior

insular sulcus and optic radiations.
B. The temporal horn is opened at the level of 10mm behind the limen insulae. The curved red line indicates the wall of the temporal horn.
C. The putamen is elongated toward the temporal stem at the level of 15mm behind the limen insulae.

A : amygdala, C : claustrum, Ee C : extreme capsule, Er C : external capsule, GP : globus pallidus, | : insula, IC : internal capsule,
IIS : inferior insular sulcus, LI : limen insulae, OT : optic tract, P : putamen, ST : stria terminalis, TS : temporal stem, UF : uncinate fasciculus.

(thalamus)¥} n]A}s] Alo]2 EAAZ(stria terminalis)7} o]4eH
3} HYshA| FastHA HEEslof AAsHArHFig. 1F).

2, ’3-—'|=' LH7|x'|-r °H-|-

2599 7| A F oA H32AE(fusiform sulcus), S5
(collateral sulcus), Z18]3l 37 (rhinal sulcus)& 23t th- 1)
A ghe A A A 52 AlAsHE 543 (fusiform gyrus)
9] sjete] He o] ofEff A2 FAHA|(inferior longitudinal
projection system)7} TSI}, o] A= FAAl= W29
Hieh =5 §7](collateral eminence)?] 91, 181 SFEQ 9
Z10] A|AF=(saggital stratum)?] dhet X9} A=|ERgL, st
(hippocampus)®] He|, FA|, =2Hfornix)e] duke(fimbria),
Ar3](uncal gyrus), 93] (parahippocampal gyrus)®] 4
(isthmus)E W2t H(choroidal fissure), :rL’“'ﬁ & (uncal
notch), 8 (uncal recess), 12|11l S5 §719) &5 AAE
EPE} AAsHA S0 B} (atrium)¥} %O] N AL -
Z& A (medial and lateral geniculate body), 722
%j*o“jdﬁﬂ el iz W=D, =AY} (ependyma), EAKZE, 123l
ojAsle] meElEo] WA QTHFig, 24). SRS HAlul wAy
7 nPgEe) we, EANR, T2l 4310 wAES AlASHH
H SESAREE AVSSE AA FRHLRE WFsk= Al
HARS WS 4 QIIthFig. 2B). S 2AUolAREH A £E
7= Bt 21.3mm(range : 19.8~22.1mm), Meyer s loop Z|4
U7 = it 31 4mm(range © 28~34mm) ALk, A EEA 9=

SAA A= Fat 25 Imm(range © 23~26.3mm), Meyer' s loop

i<
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Clinical Andalysis of
Cerebellopontine Angle Epidermoid Tumors

'Department of Neurosurgery — Bong Saeng Memorial Hospital Busan, Korea.

*Department of Neurosurgery — Dong Rae Bong Saeng Hospital, Busan, Korea
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Epidermoid tumors are rare. We reviewed 12 intracranial epidermoid surgically treated
tumors from the cerebellopontine angle (CPA) between 1992 and 2005. Total resection
was achieved in 11 cases (91%); in one case, some parts of the cyst capsule were left
because the cyst adhered to the brainstem, vascular structure and cranial nerves from
the cerebellopontine angle. The most common symptom was trigeminal neuralgia (9
cases). On their latest clinical and radiological follow—up examinations
°rdE (mean27.1months), most cases had good results without specific postoperative
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AL J;% - 20064 5% 232 complications (91%). However, in one case, tumor regrowth was observed one year
FA 1 602-739 A ST ZHHE 6811

Al

2| mAe Aol later and re—operation was done with a favorable result. Although epidermoid tumors

T3t @ (051) 664-4102 in CPA are very difficult to resect totally for its surrounding neurovascular structure, a
& : (051) 631-8054 _ _ _
E-mail : vascular@hananet.net total surgical removal was possible to reduce tumor regrowth and improve outcome.
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Table 1. Clinical summary of cases
Case Sex/Age Side Duration of Sx and Sign Op Result Cx Recurrence Reoperation
Sx(month) (month)
1 F/23 Lt 1 HFS Lt, FP Lt SR relieve none 12 (+)
2 F/25 Lt 24 HFS Lt TR remission none none none
3 F/33 Rt 13 TN Rt(V3) TR remission none none none
4 F/36 Rt 26 TN Rt(V2.3) TR remission none none none
5 F/38 Lt 1 TN Lt(V2) TR remission none none none
6 M/40 Rt 12 TN Rt(V2.3) TR remission none none none
7 F/41 Lt 5 TN Lt(V3) TR, MVD remission none none none
8 M/45 Rt 48 Headache TR remission none none none
9 F/50 Lt 1 TN Lt (V2) TR remission none none none
10 F/51 Lt 7 TN Lt (V2) TR remission none none none
11 F/62 Lt 372 TN Lt(V2.3) TR remission none none none
12 F/64 Rt 144 TN Rt(V2.3) TR remission none none none

TR : total resection, SR : subtotal resection, Cx : complication, Op : operation, Sx : symptom, HFS : hemifacial spasm
FP : facial palsy, TN : trigeminal neuralgia, Lt : left, Rt : right, MVD : microvascular decompression
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= Fig. 1 Epidermoid tumor at Left. CPA

A, B. Preoperative TIWI and T2WI MRI show a huge mass at left. CPA.

D, E. After 12 months, follow up MRI shows mass lesion at left CPA.
F. Postoperative CT shows that the mass is well removed.

* CPA : cerebellopontine angle

C. Postoperative CT shows that the mass is removed via retromastoid craniectomy.
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A. The white and glistening mass abuting the trigeminal nerve.
B. The resected tumor shows kertinized pearl—shaped mass.

- Fig. 3 Histopathologic findings
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A, B. Hematoxylin and eosinstatined sections show stratified squamous epithelium and some keratine material.
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Treatment Results of Inflammatory Pseudotumor Involving the
Skull Base

Department of Otorhinolaryngology— Head and Neck Surgery, Samsung Medical Center,

Sungkyunkwan University School of Medicine, Seoul, Korea

Yang—Sun Cho, M.D., Ph.D., Dong—Kyung Lee, M.D., Yoon—Kyoung So, M.D., Sung Hwa Hong, M.D.,
Won—Ho Chung, M.D., Kye Hoon Park, M.D.

This study was performed to evaluate the response to steroid and radiation therapy in
inflammatory pseudotumors (IPT) involving the skull base. Eight patients with
inflammatory pseudotumor of the skull base were retrospectively evaluated. Of these,
six patients were diabetic. All patients underwent an initial high dose of steroid
therapy. Seven out of eight patients underwent subsequent low doses of steroid
maintenance. Additional low dose radiation therapy was performed on six patients. We
reviewed the medical records and radiological findings of the patients to evaluate their
responses to the steroid and radiation therapy.

In all patients, the initial response to steroid therapy was satisfactory. However, seven

patients showed recurring symptoms after the cessation of steroid therapy. In five out

IS = oF Al of six patients, low dose radiation therapy resulted in recurrences. On follow—up MR
=0 MAol: 2006 5% 7Y imaging, none of the patients showed complete remissions of the disease. This
A #i=dl : 20064 63 12 observation demonstrates aggressive clinical characteristics of IPT involving the skull
FA 135-710 MBAl 2T UHUS 5081%] 99 9

douttietn outthst ojuelEuEtud  base and its poor response to steroid therapy and low dose radiation therapy. For
H™st : (02) 3410-3578 . . N . . . o
4 - (02) 3410-3879 improving control, more aggressive initial efforts including high dose radiation therapy
[

E-mail : yscho@smc.samsung.co.kr with or without concurrent steroid therapy may play a causative role,
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Table 1. Clinical findings in 8 patients with inflammatory pseudotumor of the skull base

Case Age/Sex Signs and Symptoms

Chronic Disease Follow—up period

1 62/ M HA, right TMJ pain, right HL, right MEE DM 13 Months
2 61/ F HA, left eyeball pain Bilateral COM 24 Months
3 64/ F HA hoarseness, dysphagia, right HL DM 10 Months
4 52/ F Bilateral facial palsy, left facial numbness DM, bilateral COM, 16 Months
bilateral paranasal sinusitis
5 69/ F HA, right ptosis, visual loss, right facial nerve palsy Right maxillary fungal sinusitis, DM 9 Months
6 76/ M HA, weight loss, right otorrhea DM. right COM 3 Months
7 63/ M HA, dysphagia, hoarseness Left COM 6 Months
8 52/ M HA, left facial numbness, left MEE DM 15 Months

HA : headache, TMJ : temporomandibular joint, MEE : middle ear effusion, HL : hearing loss, EOM : extraocular muscle,

DM : diabetes mellitus, COM : chronic otitis media.
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Table 2, Summary of treatment in 8 patients with inflammatory pseudotumor of the skull base

Case Steroid Therapy Low Dose Radiotherapy
1 High dose CS (6 wks) Skull base (2000cGy) Cervical vertebra (3000cGy)
2 High dose CS (4 wks), Low dose CS maintenance()8wks) Skull base (2000cGy)

High dose CS after RT(4wks)

High dose CS (6 wks), Low dose CS maintenance ()8wks)

High dose CS (6 wks), Low dose CS maintenance ()8wks)

High dose CS (6 wks), Low dose CS maintenance ()8wks)

High dose CS (2 wks), Low dose CS maintenance ()8wks)

High dose CS (4 wks), Low dose CS maintenance ()8wks)
( ), Low dose CS maintenance (2wks)

O N o oA~ W

High dose CS (4 wks

Skull base (2000cGy
Skull base (2000cGy
Skull base (2000cGy
(

)
)
)
Skull base (2000cGy)

CS: corticosteroids, RT : radiotherapy
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Summary of the treatment results in patients with IPT involving the
skull base
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T1-weighted MR images of a 52 year—old woman with bilateral facial nerve palsy (case 4).

A. Initial MR image shows an ill-defined soft tissue mass in the bilateral skull base areas (white arrows).

B. Follow-up MR image obtained about 16 months after cessation of steroids. It shows markedly decreased extent of disease (white arrows). The
patient had not undergone radiation therapy. Note bilateral sinusitis of the maxillary sinus (arrowheads).
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MR images of a 63 year—old man with headache and hoarseness (case 7).

A. Initial T1-weighted MR image shows a soft tissue mass filling the left jugular foramen with intracranial extension (white arrow).

B. Follow-up MR T1-weighted image after HDSMT shows a more increased extent of the disease despite symptom improvement (white arrow). Note
the partial replacement of the clival bone marrow with low signal intensity area (black arrows). T1—weighted.

C. T2-weighted.

D. and contrast enhanced.

E. T1-weighted MR image obtained after low dose radiation therapy.

In C, the mass involves the right side of the clivus (arrowheads). In D, the lesion is of persistent low signal intensity. In E, homogeneous strong
enhancement is seen in the tumor of the central skull base. Headache had already recurred, and the patient expired 2 months after this last MR
imaging.
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Surgical Techniques in the Two—Pieces
Orbitopterional Craniotomy

—Cosmetic consideration—

Departement of Neurosurgery, Soonchunhyang University Bucheon Hospital, Bucheon, Korea

Sun—Chul Hwang, M.D., Bum—Tae Kim, M.D., Soo—Bin Im, M.D., Won—Han Shin, M.D.

Cosmetic problems after the orbitopterional craniotomy are big concerns caused by
the injury to the temporalis muscle and more destructive resection of the orbit. This
report describes the techniques to dissect the physiologic plane of the temporalis
muscle and fascia and preserve the contour of orbit. Subfascial dissection of the
temporalis muscle for the scalp reflection was applied to preserve the frontal branch of
the facial nerve. The temporalis muscle was detached from the temporal fossa from
the anterior to posterior and proximal to distal manner. The muscle was not incised
vertically or cauterized. A usual pterional craniotomy was performed and then an
orbital craniotomy was followed. The passing drill #8TAM, Midas Rex) was used to cut
the orbital rim. The first cut was made on the lateral to the supraorbital notch. The
second cut was proximal to the frontozygomatic suture. Following, the orbital roof was
thinned to 3 to 4 cm posteriorly with cutting drills. The driling was connected to the
cutting edges of the orbital rim and the superior orbital fissure. After dural closure, the
bone flaps were fixed with a Neuroclip®. This technique has been used for the 21
adult patients (11 male and 10 female patients) to clip anterior communicating artery

1Al S A A . : .
el ¥ A A aneurysms. The thickness of the temporalis muscle was measured at 3 points before
=2 ®4Y 2006 58 9

Lo slzel 20064 62 12 surgery and in 3 months after surgery.
- = — = =

F4 1 420-020 As a result, it provided a wide basal exposure for clipping aneurysms, There were no
7S 2HA| Y0j7 EE 1174 o ) o
SHSIISIIEHHY AlZe|atstmAl injuries to the frontal branch of facial nerve. The most vulnerable area of periorbita

st (032) 621-5291 injuries was just distal to frontozygomatic suture. All the patients suffered from the

TS : (032) 621-5016

E-mail : sunchulh@sch.ac.kr periorbital swelling after operation, which was subsided around 5 days. The bulk of
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the temporalis muscle was not significantly reduced and the reduction of the muscle

thickness was less than 10%. The rigid fixation of the orbital and pterional bone flaps

could be achieved. Although orbitopterional craniotomy is to require extensive works,

cosmetic results may be optimal if the physiologic dissection of the temporalis muscle

and fascia and appropriate resection and fixation of orbital roof were performed.
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Computer—graphic illustrations and surgical photograph for the orbitotomy.

A. The first cut just lateral to the supraorbital notch with passing drill.

B. The second cut proximal to the frontozygomatic suture.

C. The third cut on the orbital roof with cutting drill: from 4 centimeters
posterior to the orbital rim to the superior orbital fissure.

D. After completion of the orbitopterional craniotomy: preservation of the
periorbita and the periosteum.
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Postoperative radiograph of skull. The bone flaps is fixed with Neuroclip®
and contour of the orbit is good.
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Table 1. Postoperative atrophy of the temporalis muscles

A* B C

0-10%+ 18 19 17
10-30% 3 2 4
31-50% 0 0 0
»50% 0 0 0

*A: around the zygomatic arch, B: around the keyhole,

C: 2 cm above the keyhole

+postoperative decreased ratio to the preoperative thickness of
the temporalis muscle
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Prediction of Tumor Origin in Intracanalicular Schwannoma

Department of Otolaryngology and Head & Neck Surgery College of Medicine, Yonsei University, Korea

Hun Yi Park, M.D., Sung Huhn Kim, M.D., Jong Dae Lee, M.D., Eun Jin Son, M.D.,

Ho—Ki Lee, M.D., Ph.D., Won—Sang Lee, M.D. Ph.D,

This study was performed to investigate the capability of preoperative evaluations in
predicting the precise anatomic origin of intracanalicular tumors, We conducted a
retrospective case review of 11 patients (8 male, 3 female; 26-70 yr of age) with
intracanalicular tumors that were treated surgically. Data included preoperative pure
tone audiogram, auditory brainstem response, caloric test, electroneurographies and
temporal MRIs.

Postoperatively, facial nerve schwannomas were diagnosed pathologically in two of 11

Y o] 9 A patients (18%). There were no clues suggesting facial nerve schwannoma in

Kl

preoperative evaluations: A facial nerve schwannoma may be misdiagnosed as a

=2 BAY 1 20064 58 172
VAR 3= 1 2006 68 8Y vestibular schwannoma, especially when the tumor is confined to the internal auditory
R4 120-752 HSA| HHI2T MES 134 . . . .
oiMIchstm o|ntehat o|H|QIS oistmAl canal. There are no useful preoperative evaluation tools to predict the precise nerve
et : (02) 2228-3606 origins of intracanalicular tumors. These emphasize the need to fully inform the patient
& 1 (02) 393-0580
E-mail : wsleemd@yumc.yonsei.ac.kr preoperatively.
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Table 1. Summary of preoperative evaluations in 11 cases with intracanalicular tumors

Case  Origin Age/Sex Initial Other Initial PTA ABR CP DR
no. symp—-toms  symp-toms H-B grade (dB) latency
1 CN VI 70/M T V I 30 Normal Normal -
2 CN Vi 60/M T HL | 35 D 25% -
3 CN Vi 60/M \Y T | 50 D 61% -
4 CN VI 26/F V HL, T | 40 D 100% -
5 CN Vi 50/F V - | 30 D 86% -
6 CN Vi 50/M HL T | 55 Normal 70% -
7 CN Vi 63/F T HL | 40 D 39% -
8 CN VIl 54/M T HL | 25 Normal Normal -
9 CN Vi 53/M HL T,V | 45 D 100% 457
10 CN VI 30/M HL V | 65 D 100% 19.4
11 CN VI 40/M HL T | 55 D Normal 5.1

CN : cranial nerve, PTA : pure tone average, H-B grade : House—Brackmann grade, ABR latency : | =V latency in auditory brainstem response,
D : delayed, CP : canal paresis in caloric test, DR : degeneration ratio in ENoG, V : vertigo. HL : hearing loss, T : tinnitus
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portion of the facial nerve; Arrow head,

proximal portion of the facial nerve; T,

tumor adhering to facial nerve; Arrow, distal
tegmen; S, sigmoid sinus.

found to originate at the facial nerve and could
be shaved with minimal facial nerve injury.
B. After the dissection of the tumor. Asterisk,

Operative findings (right ear): the tumor was
A. Before the dissection of the tumor,

enhancing tumor confined to the internal

enhanced sequences showing a well-
auditory canal.

Preoperative MRI scan; T1-weighted, contrast—

A. Axial plane,
B. coronal plane.

- Fig. 3
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The Correlation Between MRI and Operative Finding in Bell s
Palsy and Ramsay—Hunt Syndrome

'Department of Otorhinolaryngology Seoul red cross hospital,

*Department of Otorhinolaryngology and °Radiology, Yonsei University College of Medicine, Seoul, Korea

In Sup Kim M.D.!, Won—Sang Lee M.D.? Jinna Kim M.D.?, Ho—Ki Lee M.D.?

We investigated the correlation between gadolinium enhanced MRI finding and
swelling segments of facial nerve in patients with in Bell's Palsy and Ramsay—Hunt
Syndrome, From 1995 to 2004, an MRI was performed on 13 patients with Belf s Palsy
or Ramsay—Hunt syndrome. These patients were offered a surgical decompression of
facial nerve through middle cranial fossa. They were evaluated to assess the time to
MRl and to operation after onset, the site of facial nerve enhancement, operative
finding of facial nerve and initial/ postoperative severity of facial palsy.

The swelling of facial nerve segments is found in patients with enhanced facial nerve
during an MRI. In particular, the swelling of facial nerve is identified in all patients with

enhanced facial nerves in the labyrinthine segment. Respectively, the swellng of
g °l = 7]

El

geniculate ganglion and tympanic segment of the facial nerve accounts for 78% and

=2 4 20064 58 17
ALY 2120l 20064 624 82 43% of patients with enhanced facial segment during an MRI (p<0.05). The incidence
F A 1135-720 MESEAN BET =5S

of swelling of tympanic segment, increases and decreases over the course of time
HMC] FEM=RAER

olb|ol=atEtmAl following surgery after the onset of paralysis. In summary, an MRl enhancement of
A 3t (02) 2019-3462
™ & 1 (02) 3463-4750
E-mail : hokilee@yumc.yonsei.ac.kr extent of intratemporal lesions in facial nerves.

facial nerves in Bell's Palsy and Ramsay—Hunt syndrome is well associated with the
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Table 1. Case summary in Bell s palsy and Ramsay—Hunt syndrome

Case Dx Age/sex Time to MRI enhancement Time to Operation FNP grade F-U Period
MRI(days) of facial nerve operation(days) finding (Adm/F-U) (months)
1 B M/46 39 IC,L,GM 52 LG T V/Il 96
2 B M/73 12 =) 21 L,G,prox T VIl 7
3 B F/36 25 L,G,T.M 75 LG A 7
4 B F/34 9 DCL 15 LG /Il 1
5 B F/49 53 DCLGTM 80 LG v/ 18
6 B M/45 34 LG, TM 56 LG VI 7
7 B F/59 5 IC,L,G 8 L V/I 12
8 R-H M/72 6 (=) 24 L IV/II 39
9 R-H M/29 17 DCLG,T 23 LGT V/I 6
10 R-H F/53 14 IC,L.G,TM 28 LGT v/ 4
11 R-H M/49 17 DCLGT 61 LGT V/I 8
12 R-H M/44 12 DC,L 26 LG V/Il 6
13 R-H F/26 8 IC,L,G,T,M 13 L V/I 12

Pt et}

Dx : Diagnosis, B : Bell's palsy, R-H : Ramsay—Hunt syndrome, (-) :

No enhancement, IC : Intracanalicular segment,

DC : Distal intracanalicular segment, L : Labyrinthine segment, G : Geniculate ganglion, T : Tympanic segment, M : Mastoid segment,
Prox T : Proximal tympanic segment of facial nerve, Operation finding : swelling segment of facial nerve in operation field,
FNP grade : Facial nerve palsy with House—Brackmann grade, Adm/F-U : Admission/ last follow up.
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Table 2. MRI Enhanced segments of the facial nerve (n=13)

Facial nerve segments Cases (%)

Canalicular 9 (69%)
Labyrinthine 11 (85%)
Geniculate ganglion 9 (69%)
Tympanic 7 (54%)
Mastoid 6 (46%)

Table 3. Swelling segments of the facial nerve (n=13)

Facial nerve segments Cases (%)

Labyrinthine segment 13 (100%)
Geniculate ganglion 10 (77%)
Tympanic segment 5 (38%)
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Orbital Schwannoma:
Report of Two Cases and Review of Literature

Department of Neurosurgery Chonnam National University, Medical School, Gwangju, Korea

Woo—Youl Jang, M.D., Shin Jung, M.D., Tae—Young Jung, M.D., In—Young Kim, M.D.,

Sam—Suk Kang, M.D., Soo—Han Kim, M.D.

Intracranial schwannomas predominantly arise from the 8th cranial nerve, and less
commonly from the 5th, 9th, 10th, and 7th cranial nerves. Herein, we describe the
clinical features and surgical management of orbital schwannomas,

A 64-year-old woman and 45-year—old woman were admitted to our hospital with
complaints of proptosis. In particular, visual field defects and decreased visual acuity
were demonstrated in the 64—year—old patient. A CT scan showed low density lesions
within the orbital canal. MR imaging revealed a low signal intensity on the T1—weighted
scan, and a high signal intensity on the T2-weighted scan with heterogenous
enhancement.

The tumors were totally resected via an orbitocranial approach. The histopathological
finding was neurilemmoma. It was found in one patient that the tumor originated from
the lacrimal nerve, In the other patient, the tumor originated from the frontal branch of

the trigeminal nerve. There was minimal sensory change in the periorbital area in the

miSholNg A Al . . S~ . ,
o= case of the schwannoma which originated from the trigeminal nerve and a visual field
=2 T4Y 1 20064 58 9Y L o ,
AAF %;Z - 20064 72 303 defect remained in the case of the patient with the lacrimal schwannoma.
F4 © 519-809 Even though schwannomas have been reported to originate from all cranial nerves,
e sted deg Y2l 160
Heohstm s MZQlm except the optic nerve, most arise from the vestibular nerve, We reported two cases of
st 1 (061) 379-7666 ; . - .
4 : (061) 379-7673 orbital schwannoma which originated from the lacrimal nerve and the frontal branch of
|

E-mail : sjung@chonnam.ac.kr the trigeminal nerve, respectively.



B Introduction

Schwannomas are well-differentiated solitary benign
tumors that originate from the Schwann cells of the nerve
sheath,” Schwannomas represent about 1-8% of all head and
neck tumors and 1-4% of all orbital tumors.”® They most
commonly appear between the second and fourth decade of
life and have a history that extends over a period of several
months to years,”

Orbital schwannomas usually arise from the sensory

nerves and most frequently from the first division of the

trigeminal nerve including the supraorbital and
supratrochlear nerves”. The primary symptoms of orbital
schwannoma are proptosis and push of the eyeball."?

We describe two cases of orbital schwannoma and review

the literature,

M Case reports

Case 1
A 65—year—old female patient presented with a 3—month

history of exophthalmos. On neurological examination, her

A. On CT, there was an approximately 3.6 x 1.7 cm lobulated heterogeneously enhancing mass in the left orbit.

B, C, D, E. MRI revealed the mass lesion to be iso-signal intense on the T1—weighted images and to have a slightly high signal intensity on the T2—
weight images. After gadolinium administration, the tumor was well enhanced with easily identifiable borders.

F. The whitish—yellowish colored mass was well demarcated. The mass was located in the superficial (superior—lateral) to levator palpebrae.

G, H. Follow—up MRI showed no remnant or recurrent mass.
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A. Photomicrograph of the tumor specimen discloses an capsulated mass showing hypercellular and hypocellular areas.

B. Immunohistochemical staining revealing that the tumor cells were positive for S—100 protein.

pupil size and pupillary reaction to light were normal. The
left eye globe protruded outward and its movements were
limited on medial and superior gaze. The visual field showed
inferior anopsia and a decreased visual acuity of 0.3 in the
left eye. There were no skin lesions suggesting
neurofibromatosis.

Computed tomography showed a heterogenously contrast
enhanced lobulated mass with a size of 3.6cm x 1.7cm in the
left orbit (Fig. 1A). There was no bony destructive change or
intracranial extension. Magnetic resonance imaging (MRI)
revealed the mass lesion to be iso—signal intense on the T1—
weighted images and to have a slightly high signal intensity
on the T2-weighted images (Fig. 1B,C). The intravenous
administration of gadolinium—diethylenetriamine pentaacetic
acid(Gd-DTPA) caused good enhancement with an easily
identifiable border (Fig. 1D,E). The optic nerve was
compressed by the mass arising in the orbital apex. There
was no extraorbital or intracranial extension,

The orbital mass was removed via a left orbitocranial
approach. Frontotemporal craniotomy was followed by the
removal of the superior orbital fissure and anterior clinoid
process, so that the tumor would be well exposed (Fig. 1F).
The whitish—yellowish colored mass was well demarcated and
easily dissected from the surrounding structures. This well—

defined tumor was resected piece by piece and a total

resection was performed grossly. The tumor originated from
the lacrimal nerve,

The histological diagnosis was orbital schwannoma. The
Antoni A and Antoni B regions were occasionally noted.
Immunohistochemical studies showed that the tumor cells
were positive for S—100 protein, but negative for epithelial
membrane antigen (Fig. 2).

The patient's postoperative course was uneventful. Six
months later, follow—up MRI showed no remnant or
recurrent mass (Fig 1G,H). The proptosis improved and no
limitation of her extra—ocular movement was recognized. Her
visual acuity was not improved and a constricted visual field

remained,

Case 2

A 46-year—old female patient was admitted to the
ophthalmology outpatient clinic with complaints of painless
proptosis in the right eye for 7 months,

In the physical examination, although the right eye globe
protruded outwards, no pain or limitation of her extra—ocular
movement was recognized., Also, there was no change in the
sensation on the face,

Computed tomography revealed a 3cmX2cm sized well
defined mass in the right superior extraconal space of the

right orbit with patchy enhancement (Fig. 3A). There was



erosion of the right orbital roof. The Tl1-weighted MRI
images demonstrated an isointense mass with good
demarcation from the adjacent structure. The T2—weighted
images showed hyperintense mass, and patchy good
enhancement was noted with gadolinium administration (Fig,
3B,C,D,E). The mass was not extended to the extraorbital or
intracranial area, and there was no compression of the optic
nerve by the tumor.

Excision of the tumor was performed via a right
orbitocranial approach.. The yellowish colored mass was well

demarcated and a total resection was performed grossly (Fig,

- Fig. 3

3F). The components of the tumor were mostly solid, but
cystic components were also present in a small portion of the
mass. The tumor originated from the frontal branch of the
trigeminal nerve. The histological diagnosis was orbital
schwannoma,

The patient's postoperative course was uneventful, Six
months later, follow—up MRI showed no remnant or
recurrent mass (Fig 3G,H). The proptosis improved and
minimal sensory change was observed in the periorbital area.
No neurological deficit was recognized, including in her visual

field or visual acuity.

A. CT revealed a 3cm x 2cm sized well defined mass in the right superior extraconal space of the right orbit with patchy enhancement.

B, C, D. T1-weighted MRI images demonstrated an isointense mass with good demarcation from the adjacent structure. The T2-weighted images
showed hyperintense mass, and patchy good enhancement was noted with gadolinium administration.

F. The yellowish colored mass was well demarcated. The tumor was solid, but part of it was a cystic component.

G, H. Follow—up MRI showed no remnant or recurrent mass.
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B Discussion

Schwannomas are benign peripheral nerve sheath
tumors that present as slowly progressing, well-defined
masses and do not invade the neighboring bony structures.
Schwannomas generally occur as a solitary lesion, but they
can be multiple and occur in the setting of
neurofibromatosis.”

Schwannoma is uncommon in the orbit. Orbital
schwannomas more frequently arise in young to middle—age
adults” and are more common in the superior quadrants.”
Orbital schwannomas generally arise from the sensory
branches of the ophthalmic division of the trigeminal nerve,
specifically the supraorbital, supratrochlear, and lacrimal
nerves.” ¥ Rarely, schwannomas can develop from one of the
motor nerves such as the oculomotor, trochlear, and
abducent nerves.”

The nerve of origin cannot be identified during surgery in
50% of the cases, because many nerve roots and a great deal
of fatty tissue are located in a confined space.”®” In most
cases, the nerve from which the tumor originates is identified
on the basis of the preoperative and postoperative neural
deficit.” However, in our patients, we were able to identify
the nerve of origin during surgery. In one patient, it was
found that the tumor originated from the lacrimal nerve. In
the other patient, the tumor originated from the frontal
branch of the trigeminal nerve,

The most common presentation is painless insidious
proptosis or displacement of the globe.” On examination, the
patient may present with mild exophthalmos, because the
masses more commonly arise from the supraorbital and
supratrochlear branches.” Since most of the tumors originate
from the sensory nerves, they do not interfere with ocular
mobility or vision unless they are located in the orbital apex
or compress the optic nerve,” Rarely, orbital schwannoma
may present with numbness in the distribution of the
trigeminal nerve or with pain.”

Schwannomas appear similar to cavernous hemangiomas,

fibrous histiocytomas and hemangiopericytomas

radiographically.” In particular, neurofibromas and
schwannomas are orbital neoplasms with similar clinical and
radiographical features. Schwannomas must be distinguished
from these tumors, because neurofibromas are generally
believed to be more likely to undergo a malignant
transformation.” Orbital schwannomas are benign neoplasms
which rarely undergo malignant transformation and have a
favorable prognosis.”

Histologically, the Antoni A and Antoni B regions and the
verocay bodies are characteristics of schwannomas.” The
Antoni A areas consist of well-differentiated spindle cells
with ovoid nuclei and fine chromatin stippling. In the Antoni
B areas, bipolar and multipolar cells are suspended in a loose
myxoid matrix. As a result of their neural crest origin,
schwannomas demonstrate positive immunolabeling for S—
100.7

On CT, they appear as smooth—bordered, ovoid, solitary,
orbital retrobulbar, very rarely cystic masses, and are most
commonly found in the superior orbit with the long axis in
the direction of the nerve,” They are usually isodense with
the brain, and demonstrate homogenous or heterogenous
moderate to marked contrast enhancement.” On MRI, the
lesions represent a well—circumscribed ovoid mass located in
the extraconal or intraconal space. They are isointense with
respect to the extraocular muscle and cerebral gray matter on
Tl-weighted (TIW) images and hyperintense on T2-weighted
(T2W) images. With gadolinium infusion, there is increased
enhancement in the lesions.”

The best treatment for orbital schwannoma is complete
surgical resection, Total excision of the tumor is usually
sufficient to prevent its recurrence.” "® The tumor is either
removed by a lateral orbitotomy, a trans—sinusoidal frontal
approach, a Le Fort I orbitotomy or a subfrontal approach,

according to its anatomica tomography.®

In our cases, the
orbitocranial approach was used and tumor excision was

performed totally.
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B Conclusion

Even though schwannomas have been reported to originate
from all of the cranial nerves, except the optic nerve, most
arise from the vestibular nerve, Orbital schwannomas are
rare tumors and must be differentiated from other orbital
tumors with a similar clinical presentation including
neurofibromas. We reported 2 cases of orbital schwannoma
originating from the lacrimal nerve and the frontal branch of

the trigeminal nerve, respectively.
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Fibrosarcoma Arising in Anterior Skull Base
Extending to Paranasal Sinuses
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Fibrosarcomas in skull base are uncommon tumors and primary surgical resection is
treatment of choice buit it is difficult to radical resection due to limitations of anatomical
complexity, post—operative functional aspects, cosmetic problems, We experienced a
rare case of fiborosarcoma arising anterior skull base extending to paranasal sinuses
using bicoronal craniofacial approach with good surgical results.

A 68-year—old female suffering from intermittent headache and nasal obstruction,
mucoid rhinorrhea visited neurosurgical department and initial imaging study showed
irregular enhanced mass infiltrating from left anterior skull base to nearby paranasal
sinuses. She was treated with tumor resection through bicoronal craniofacial approach,
skull base reconstruction and close follow up using brain image over a period of one
year, Pathologic finding reveals fibrosarcoma. Post—operatively, primary tumor is
proven to be excised totally and radiation therapy for her remnant mass was done.

It is important to reconstruct skull base and isolate intracranial space from nasal cavity

to prevent CSF leakage through anterior skull base and post—operative infection.
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Brain MRI shows soft tissue tumor with irregular margin infiltrated to frontal sinus, ethmoid sinus,
nasal cavity. Gd—enhanced MRI shows partially enhanced tumor extended to left frontal sinus and
no definite intracranial invasion.

A. T1-weighted axial image,

B. T2-weighted axial image,

C. Gd—enhanced T1-weighted axial image,

D. Gd—enhanced T1-weighted coronal image.
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(A: axial CT scan, B: coronal CT scan)

CT scan (bone setting) shows bony thickening in left orbital roof, frontal sinus and soft tissue mass in left nasal cavity. Soft tissue mass arising in
left anterior skull base and extended to left orbital, left paranasal sinuses and bony erosion is noted

- Fig. 3

Pathologic finding shows fascicular pattern regular directional spindle cells with mild anaplasia and mitosis(A). Smooth muscle actin staining weak
positive(B). S-100 protein partially stained(C). This all piece of evidence tells us soft tissue tumor is fibrosarcoma.
(A: H&E stain x200, B: Smooth muscle actin x200, C: S-100 protein x200)
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Anterior skull base reconstruction by use of abdominal fat and
pericranium, fascia lata separating intracranial space from nasal
cavity. It is important to prevent post-operative complication, CSF
leakage, meningitis, tension pneumocephalus and so on.

1~year-later follow—up brain images(MRI, CT) show no evidence of bony mass recurrence and well
conserved anterior skull base contour.

A. Gd—enhanced axial MRI,

B. Gd-enhanced coronal MRI,

C. axial CT scan,

D. coronal CT scan
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Surgical Management of a Giant Suprasellar Epidermoid Tumor
with Unilateral Visual Loss

Department of Neurosurgery," Neurology,” Radiology® and Pathology* Konkuk University Hospital, Seoul, Korea

Sung—Ho Lee, M.D.!, Young—Cho Koh, M.D.!; Joon Cho, M.D.', Jee—Young Oh, M.D.?

Hong Gee Roh, M.D.?, So—Dug Lim, M.D.*

Suprasellar epidermoid tumor presenting with visual loss is rare. A 50-year—old
woman was referred for treatment of a large well demarcated cystic mass at the
suprasellar region. She had a history of left visual loss for several years.

To preserve the right side vision we underwent VEP (visual evoked potential)
preoperatively and monitored VEP during the surgery. During surgery, the right optic
nerve was severely compressed by the tumor, and was successfully decompressed
without damage to the optic nerve. The left optic nerve was more severely

AKX} AR
compressed by the fibrotic and calcified tumor capsule around the optic canal. The 6

=2 T4Y 20064 5¢ 22
AlAF 2r=22 1 20061 68 202 cm sized multlobulated tumor was subtotally resected while preserving the visual
FA 1 143-914 MSAl ZZEIT SYS 4-1 ) ) .
AZCHEtT ojTihEt AlZie) JEI,L functions of the right side.
Mt : (02) 450-9688 We reported a case of giant epidermoid tumor with unilateral visual loss, for which
& 1 (02) 450-9795
E-mail : kohyc@unitel.co.kr surgical removal was aided by VEP monitoring to save the only remaining vision.
BN Peraseler, Eoidermoid cyst, Visual loss, VEP monitoring
mAE axf-smzt Rojoluf, 1 9] RojRi E)7|ok 19)9} A
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Preoperative CT images. Non—contrast CT
A. shows a large, multi-lobulated cystic mass in the right parasellar, suprasellar, basal frontal, and subcallosal regions. The mass has several

nodular calcifications in the outer rim, Post—contrast CT.
B. shows the lesion as a partial rim—enhancing mass. The adjacent brain and vessels are displaced by the mass.
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Preoperative MR images. Axial T1-weighted image (A) and T2-weighted image (B) show a large, multi-lobulated cystic mass in the right parasellar,
suprasellar, basal frontal, and prepontine regions. Lobulated peripheral portions are slightly hyperintense on Ti1-weighted image and slightly
hypointense on T2-weighted image than the center. Diffusion-weighted image shows the lesion as characteristic hyperintensity for the epidermoid.
Axial, coronal, and sagittal post—contrast Ti—weighted images (D, E, and F) reveals minimal enhancement along the margin of the cyst.

Post—opeartive MR images. Axial T2-weighted image and diffusion—-weighted image show a small residual lesion in the suprasellar cistern and right
middle fossa around resection margin.
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o L vie oy Flash stimulated visual evoked potential (VEP) performed
ﬂ oo : preoperatively (A) and postoperatively (B). VEP waveform
is more clearly elicited on right eye after tumor removal,
but no discernible VEP waveform is noted on left eye
both before and after operation
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FAV P W ol SlEkFig, 5),
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A. The photographs(H&E stain,x200 or 400) show epidermoid cyst contains grayish white fibrosis.

B. Intermixed with cortical tissue showing reactive gliosis.

C. Intermixed with grayish white soft tissue.

D. Intermixed fibrosis and foreign body reaction with infiltrate of chronic inflammatory cells and
dystrophic calcification.
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Olfactory Neuroblastoma with a History of Primary Central
Nervous System Lymphoma

Department of Neurosurgery', Pathology® & Otolaryngology—Head and Neck Surgery®, School of Medicine, Konkuk University , Seoul, Korea

Joo—Yong Lee M.D.', Young—Cho Koh M.D.!; Joon Cho M.D.!, Woo Jin Choe M.D.', So—Dug Lim M.D.?

Ho—Kwon Park M.D.? Jin—Kook Kim M.D.?

Olfactory neuroblastoma is a rare malignant tumor arising from the olfactory
neuroepithelium, A 48-year—old male patient with a prior medical history of primary
Central Nervous System (CNS) lymphoma was presented with severe epistaxis of

TAIIKH R Y sudden onset. Radiologic study revealed a left ethmoidal tumor. A subsequent biopsy
= [¢]

=8 A9l 20064 5Y 202 at a local ENT clinic revealed a highly malignant tumor. Minimally invasive craniofacial
HAF 2= 20064 62 26 resection was undergone for this malignant tumor with anterior skull base invasion.
T 1143-914 M2A| BT LS 4-12

ZAZHstm o|mirhst Al QIJ_}i,FIﬂ_ Al Pathology confirmed the diagnosis of olfactory neuroblastoma with no evidence of

3t : (02) 450-9688
NEE (02) 450-9795
E-mail : kohyc@unitel.co.kr with a history of primary CNS lymphoma.

primary CNS lymphoma, We reported a case of olfactory neuroblastoma in a patient

mAE QA ot sl Ad dAgTolA 7HE
RRg = EIERTASS 121']'(b1modal distribution),” T A7Lo]

7} L/‘]75‘E/\ﬂ:‘TL_}—(Olfactory neuroblastoma)< $2+A17 A A 40tiolA 7 EakA Ueite 225 ERIT1E By

-1—]/\1]:.501]/\'] 7] 98k ujj&- © L obyEoFolt) o] Bz A LA EE o] Stk Xk o] FFE] 27|ollA= S0l §17] wiZell =of
© u| 7k} u)zke) BLE Foko] of 30,2 2pA| sk oA A= A7t B

Ag S B8-S HsElTi YA glon] P YUl F g 7 ST 5o Re A5 v vlE el S A

A FFARA FFe IARL 7 BN FARAES BT



7] 67)hollA 1d-e] Uehhs 397t gom” 8] 5
SHIRITE Spauldings "2 Y530l oF 53%0lA A&E U
ok B ST, Morita S22 oFE2Ato] oF 904 % 2 )9 2]

oh B g
S, Ry WA AEFE o} L o) S oby)
Fopolt, BE WH0po] of 1~5%5 AXFL Qlor] SANERL

10-20% u|qtolet.” vlaa] BpAbAR| g1t 3FekAQl 2] ol 2 vk
ot Ao AR glom 2ATHA]] HARRo] ARl AATE
EZastAow deA °]E}

SN RA| 2 S Fu|A|zol| A o] ALl 719 &
ot oA thet Fejel FH= A7, 7R AR
(cribriform plate)¥} 22 F8|7371A] H A A Ect, $2-417 BA| 2
T2 FNALE gtotof] EotA ARishs oMdFder ARH=A
(cervical lymph node)22] Hol&-2 °F 10%—33%°]ct.” HAZ0]
= 129%~25%C14 UrehaL =) = w2 Ho)7} 2 dofide}

WdEE A e FAa3s FIEREEE 53 dAls

(minimally invasive approach to craniofacial resection)”¥} &

AP R o] At R0l
s %%_Ho FRAA YEFY WAL 4 B
BAIZE 102 Asklel Bana @l 1

484 AL ) ShebRlo] bt ApEel vE RS o

AsHITt, TR TAZA 1997 ChEA AHEEA%A

ZF(multiple primary CNS lymphoma) & 7§5&t BAR

2 4 3k He bk ,A71491 QRS 3lE o= 9AkA
HpAbIska 0 2 Ake] SAE gl

m

1H~°d | oF 857be] 3 Hr|2Th WA 39 Fok W w0l
FAR ASIGITE BEY TS, FE AR GRS A
ofstit Suat A4EH oS gigich. 2 AHAN ShAIE

ethmoid sinus.

A. Axial T1 weighted MR image performed in 1997 showed the lesions compatible with multiple
primary CNS lymphoma.

B. The sinonasal tumorous lesion and ethmoidal bone destruction are noticed in PNS CT.

C. Coronal T2 weighted MR image shows an irregular shaped mass in left ethmoid sinus and fluid
collection in left maxillary sinus.

D. Axial T1 weighted MR image shows an isodense mass and secondary inflammation in left

B8 JOURNAL OF KOREAN SKULL BASE SOCIETY » Vol.1, No.1, July, 2006



Intraoperative findings.

A. Tumor in left ethmoid sinus.

B. Identifying the margin of the tumor with the help of neuronavigation.
C. The tumor is measured about 4Xx2X0.3cm.

LEE SANG HO . StealthStation®

Localizing the margin of the tumor in left ethmoid sinus using
neuronavigation system.

QT A7 FH DA 2SS ARl dixAdst & Ee
ko] B59 FulE o|x}AQl F5at 7 WA= AckFig. 1).
Al elatet ofH|ISTL 507 HAFE FAAIEE
O IEES B3l %S xoste] AHE FohEe] FHs EA
oF Bl F-& Bl WAIHS ARESH dAleS o] AT AR 49
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3t 27A4S AR FZIHEA| 3 (olfactory neuroblastoma)
FET 59A, ks AR A=) 95 A LAk} A

Ao g FEE|QT) &% Al MR AngiogramAAtellA &5
Ao 2k Ae B ow(Fig 5), Diffusion Weighted
MR Image®} T2 Weighted MR Image®l|Al = 7|43 579e] 3
/g =73 Ao] ZRIE|SIT
A= TR RS AR 910 AR X =(30Gy)E AlEE
o, AR S A Adflo] Qefolla] A wEk Foltt,

=

RISy

2 o] B4 s the ) wEek] AR R @

Aol 2 Eirks Holok, IARHA A F5AEA HEF

il

o
n
D.>L
ol
BRI
>
o
L
o
<]
o
lo
o

AL 7H] Bl o) FAAAEAES 5O



A. Gross appearance of the tumor.

B. True neuronal rosette is observed in H&E
staining(H & E stain X400).

C. Immunohistochemical staining shows the
positive reaction to synaptophysin.

o] TENUH 2o} A ol F TS mie- FR3 A RYF
Sholtt, 19979 RAFAR| 2o 3FekAQl A 7 E Folto] €] W
& WOE A} oF 109 & Adpleks T2 F9lofA e &
o] A the S WA 2 F17F 2 Aotk
SZPA 7Y A 3EF(olfactory neuroblastoma)s SZFAI7ZZ 9] Al
ZAAY I M| (olfactory neuroepithelium)ol| A 5E] 7| Q= B] 733}
H529] 3 FEo AR E HAA Fo] ARZs(ethmoid sinus)®]
AREZHcribriform plate) &2 A AutE]= £oFolc),
I A 2F0) 71 S5 T4 BHA, vlEd, FEolth
olfgt ST FHIEE S FAlH | thito] SR
AlZF2 270ll= Aths w271 faL, TFol St g Ajop
A= A5 gk 2 S B8 A 7484 "2
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A AL B R 5 Blt Aol o3t Sk iR 5o 7hs
A5 sl o ARES] 79 ele Eeld = itk
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Aes
J‘J—l ;ﬁlﬂﬂ —r7H7<1—4 J‘:ILZ AR, FhE 3% % T A
A AR 5 Ao aE S Al 2 EEEE Al
e AT o] ZHE 34 HAEMo] WA
Triple-HQ RO 2 SAZIY AA5A 0l A=t o5 & o=
9] Ak esisich

SZPA A 2O EAA QI 225k EA2 frhle] F4o &
29 NzET} AFHF MZE A meurofibrillary intercellular
matrix)T AE2] A2 reke] v (rosette formation)o]tt, H
221812 ZAIA chromogranin, synaptophysin, neuron—
specific enolase®} 2 AW EH] A 50| S Bl

H7+e] oIS Eu7] ol B 22 E57F EAsH
AqE oyt A FAHOoRE AAFE Zo| glth. Hyams
classification(gradel-1V)< ZA8t4 Hslwof o3 1&g 210
2 Grade 12 29 +% (lobar architecture, +), SFAREE
(Mitposis, -), 32| 484 (Nuclear pleomorphism, -), AJ2£2] &
o) 2 eFo] wiH(HWR, +-), ¥ AHnecrosis, )& 7|22 b,
Grade 2= &% #2(), FAREE®H), 3] A (+), AR
o] B (+-), AH-7} SFH Lt Grade 35 49 +2(+-), FA4
FA(+H), O o (++), ARz id(-), HAK+-) o]H
Grade 4= 2% T20), FAHEEH+), o] A (+++), ﬂﬂl
2w Fo] i (o), ZAKHolt & S99 Hyams o #5
o WErgrade Vel vliake] Ful7 FF(undifferentiated



sinonasal carcinoma)ell s gtct.” T2
classification system(stageA—-C)o| QJt}. o2 FoFo] Helo|
b Ees ‘6}9&‘:} stage A= H7doll =13t 7 stage B=
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(confined nasal cavity and paranasal sinus), T29] 7-¢- AFH
77}7\] HA 739 (extending to cribriform plate), T3+ QL2 7

739~ (protruding to orbit or ACF) T42] 7% W& 243t A9
(Invadmg the brain)Ql 737t siB=w & F2] - T3 of 3
ol 2ZeA 0l HAoA A A EE( olfactory
neuroblastoma)joll YA FFA1EA HZF(primary CNS
lymphomaH TAE %k
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Q)= AAYAL 7R 1
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7N HelollA 32078 9] S AR A FR
5~ 100%(%# 93.4%)9] 71 BB TjH o] =AHotol
A= FA gon A HHEE WS wrh 2 SEolA
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o3t A 7= Eslal

T}, Mayo clinicol49] A7+ =2 +=

o H‘?:!GPt How ELB} .l ?j
dct” 55%4 Aurg-e
tha Eﬂé}dw Lowaﬂizu L%LXPQ 5E] XH%}%S 56%,
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Ry < o I (o A e P R [ e o g e ) R R S

Fo&o] of

Follow-up imaging (postoperative 5days).

A. MR Angiogram shows the stenosis of both
middle cerebral arteries.

B. The focal high signal in left basal ganglia is
noticed in brain diffusion MRI.
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