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The Far Lateral Transcondylar Approach to the Anterior Foramen Magnum and

Upper Cervical Spinal Canal; Surgical Techniques and

Clinical Analysis of 22 Consecutive Patients

Ju Hyung Moon, M.D., Chang Ki Hong, M.D., Chang Hyun Kim, M.D.,
Jung Yong Ahn, M.D., Jong Hee Chang, M.D., Kyu Sung Lee, M.D.
Department of Neurosurgery, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Objective : Because diseases that are situated anterior to the foramen magnum, lower clivus, and the upper cervical spinal
canal permit only limited access, they are considered some of the most difficult intracranial lesions to surgically treat. The
far-lateral transcondylar approach provides such a route. The author has reviewed the technique as well as the surgical

results here.

Methods : During a 6-year period 22 patients underwent surgery in which far-lateral approach were performed. This
approach to the craniocervical junction was utilized in patients with aneurysm, schwannoma, meningioma, and chordoma
affecting the cervicomedullary junction. Medical records, including imaging studies, descriptions of microsurgical find-
ings, photographs, and video records of operative procedures, were reviewed. Mean follow up period was 4.4 years.
Results : Total tumor resection was achieved in 16 patients, and a subtotal resection of the tumor was performed in the
other 4 patients. In the 2 patients with vertebral artery-posterior inferior cerebellar artery (PICA) aneurysms, 1 underwent
clipping, the other underwent trapping and occipital artery-PICA bypass procedure. Postoperative complications included
CSF leak in 4 and temporary low cranial nerve dysfunction in 4. There was no significant postoperative complication in
the remainder of the patients, and their conditions improved after surgery.

Conclusion : Successful surgical management of anterior foramen magnum lesion depends on precise understanding of
their unique microsurgical anatomy, avoidance of pitfalls, and the surgeon's experience. Sufficient exposure, minimal brain
retraction, and preservation of the lower cranial nerves are necessary for a safe surgery.
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Table 1. A summary of patients’ characteristics
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C:;e Sex Age Disease Symptoms and sign Location or origin trnas\pigsition Complication
1 F 65 Meningioma Neck pain Spinal cord, C1 -
2 F 51 Meningioma Headache, neck pain Cervicomedullary junction +
3 F 59 Meningioma Headache Anterior foramen magnum + Lower CN palsy
4 F 65 Schwannoma Headache
5 F 44 Meningioma Dysarthria Anterior foramen magnum +
6 F 62 Meningioma Headache Jugular foramen + CSF leakage
7 M 23 Meningioma Dizziness, tinnitus Jugular foramen +
8 F 61 Schwannoma Dizziness +
9 M 50 Meningioma Post neck pain, voice change Clivus +
10 M 56 Schwannoma Headache Petroclival +
11 F 39 Chondrosarcoma Dizziness Petrocliva + CSF leakage
12 F 71 Meningioma Headache Petroclival +
13 M 40 Meningioma Gait disturbance Anterior foramen magnum +
14 F 61 Meningioma Facial numbness Anterior foramen magnum +
15 M 44 Chordoma Swallowing difficulty Clivus + Lower CN palsy
16 M 46 Chordoma Hemiparesis Clivus + CSF leakage
17 F 54 Meningioma Quadriparesis, dysphagia Spinal cord, C1
18 M 52 PICA aneurysm Consciousness change Cerebello-medullary cistern
19 M 26 PICA aneurysm Incidental finding Cerebello-medullary cistern -
20 F 67 Meningioma Incidental finding Anterior foramen magnum + Lower CN palsy
21 F 39 Schwannoma Hearing disturbance, dizziness - CSF leakage
22 F 72 Meningioma Headache Anterior foramen magnum + Lower CN palsy

PICA : posterior inferior cerebellar artery, CN : cranial nerve
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Table 2. Results of surgery in 20 patients who harbored various tumors

Fig. 1. Imaging studies in a 56-year-old
man who had a history of headache
and hearing disturbance. A : Magne-
tic resonance image shows highly en-
hanced mass extending to middle fos-
sa. B : The patient underwent surgery
via far-lateral approach with partial
drilling of the occipital condyle. Post-
operative computerized tomography
scan confirms the complete resection
of the tumor.

Type of lesion No. of patients Total removal Subtotal removal (%) Follow up period (month)
Meningioma 13 11( 84.6%) 2( 15.4%) 23.7
Schwannoma 4 4(100%) 14.8
Chordoma 2 1( 50%) 1( 50%) 32
Chondrosarcom 1 1(100%) 38
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Table 3. Location and treatment of aneurysms in 2 patients
who underwent surgery

Case no. Location and shape Treatment

1 VA-PICA, saccular Neck clipping
2 PICA, dissection Trapping with OA-PICA bypass

VA : vertebral artery, PICA : posterior inferior cerebellar artery,
OA : occipital artery

B} 9t AR 5 2EE9T FUE 84 39014
st9l {21739 whal 7t Qlo a1t izt qlgiont 6714 %

? 2 AN A AR A0S AL 5
217 w7k Asiglon o) Sk Rek 8
A5k et 7)ol 2 gelzh gtk

HEWEe TR Sl o] 7]/\]—r(anterlor medull-

ary segment)°l] 2 on 2 =%
shat]gulo] uhgint oo 3?}7401]7” /\J%‘Q@ A=
A=A skt AFE @ YoM E HAAY] 248 ¢l
Aok o HeHEe A3 AEE A il e
W Tt T Hilee A ¥ sURE EEES]
I F3pAN T2 B EE ST (Table 3)

B S w5 o)gshe ole] W)
AgutAd 07 Aldel= AW wlogE =



s wEo] offrh ti$Fal] kel WAshE Uk,
T Ao BlshE AR, A9 ofgjFel AYE=
AR o] 7 tjBAQ ot 8 5 Ik o]e|d o]
Z317] YsiA A oll= AT (transoral approach),

ZAZ=H 29 (transcervical approach) 52 Aoz A
s W ST & el Hske W
0| ]J_QCH;qu]- Hduto g 7<41:_L hd

r°1'

= FEHel A
Zeoll A7) ofele A AL, F-gldelM Ao
T w3l HFAA S AJSHH] okl el 1Ak
s
.l

01

p

l

AASZ7F ofedd 97 B FHolls oy W
Aol AlE L 9o o]He W =S k>
B ZFeE/NEE A< (suboccipital craniotomy) & ©
ofefE ) v o w SgA7|a, FEEHE shEoR A
AN F Zupoll ] el Htahs Ao

7124 FSA TS e 22 Al AR A
A0 A, 75‘3?*73 ALl $— ﬂioﬂfﬂ 4HES U
%&*ﬂr %Rﬂ e

¢

l

sk PGS AN A% A,

L2889 (Surgical position)

T4 Al B2 A= w9 Fasth 3/4 E9b9] (three
quarter oblique position), FAHx]2] HE = o] F7 A}
S, 3R] ARt FaE ook 4 Al @rXH oA7fel &
2] o] gAY FEdnE o] FAdo] AstEE dol

$ichFig. 2A). SARE 5] FEE w2 V]mgto] E2pt
al _:_3401] Xﬁuﬂx\% %go] HLA§ ].T‘:_ Zi% 2= g’\_%o] ;‘(Jg]oq

Bl ARE E]E WAl Qs AFATEeI HZte] EElAl F

o Sk S 5 D wheh] 51 Al ol 8
oA 4 Aok Be AAE §ANI 208 AR B2
g0l Be] FAol AAEA ZAe W} JEAE o
QIsfelof sl

2. fam

-2 570 Feoly AF Feoie TR
S= ekl AekA] ¢kout oS4l
THE0] TR% AR} Pk wE 3? e e
A5}417 #Hhypoglossal canal), 7% 4 (jugular tuber-
cle), B4™M=7] jugular process), %X]:r”ﬂ (mastoid ca-
nal), G=417 2 (facial canal)——gﬂr-/] A AR H o]
dar Qlojof gty S54SR x| w
Ter <5t A, A 9] A, 76“—“# U SAIZ thvlo] 7

fo

—

o

qr

1) 2542 S (Muscular stage)

FEARY 2RSS et s freorn 3
& 27 U 5 e, ARE Dk

=5 dYo] FEsto] WAt AA| FEolhe 53t
22} (suboccipital triangle) Bt} Qo) 9l 242 3k =0

2 HEfehs Zlo] AlRke ©EE ek Qlth

Fig. 2. A : Picture depicts the patient in
the three quarter position. It is much
easier to place the patient’s neck fl-
exion with the turned away from the
surgeon to obtain appropriate sight
and to manipulate microscope. B :
When the splenius capitis muscles(SC)
were retracted inferiorly better expo-
sure of the rectus capitis posterior ma-
jor muscle (RMC), superior oblique mu-
scle(SO) and inferior oblique muscle
(10) forming suboccipital tiangle can
be obtained. D : Intraoperative pho-
tograph demonstrates extradural ver-
tebral artery (VA) which has been tr-
ansposed posterior and medially. TS :
transverse process of atlas, C : SO are
reflected laterally. SOT : suboccipital
triangle.

173



oS DE3L

(1) 59 7=

TIE e J Joe A HA 25 T2 FAET
(SCM) ¥ X Z(trapezius) 0™, SR F3AZ(sple-
nius capitis) & 2] A7|H FFHZ(longissimus capi-
tis) 7} WSox Helth, FHAIS ofgffow vieshd

3= (semispinalis capitis) ¥ A (superior oblique
muscle), A= (inferior oblique muscles) 30 =
717} xEEnh s USoE AX|
tus capitis posterior major, superior obhque, inferior ob-
lique® 79) o] =E9h(Fig. 2B). o] A2 A4
o] /Ho%O]L Zx]__i I:—]o% 1, 1 H}—n_ L_T_,:IO‘_FI_ULJ,]_
o] Fgow Ty st qtelle s ClL
Al o] AUz}, th 3552 (rectus capitis posterior ma-
jor) & ol E, MAREE S50%, S USOE AlA|
o] AZo] d-th(Fig. 2C). SFsltzo] dejd ==
TS gy 9 AulEo] HETTA HoA] B3] &

F AP meb] AUk Ae AR AW Gu-
gular foramen) = 2= X ¥Q1 2]5F2T (rectus capitis
lateralis) 7} =ZHTh 7“4“”57]“ FTFAHT Sk 1/2
Sl 91201] A 3 SFEO] & FEOR 5FA L] A
U= 75'@‘%457101] o R 7wkl 9

32 (rec-

(2) d#] 4=
350 7IETHE A2 F(axis) o] 7IETHELG vEE
of $IAIstE R A|27dF9] 7}&—?1?4—0— At Z=TEm o H]Jé]_

%ow Aol the 850 FheHe Bofat ol &
e 955 U] A, G50 BRFRE

9] 9153 o 0w Bl BF F30 915 ol
AR P A, ol SRR et STk

Fo ol M Tl deisl
s FEEY APl FEF
o OFﬂP—‘T—E = PZ]‘/P b} 30 3=7)9) ﬁlﬂ]‘j‘__i =
7= Y Atole] FFHEW(third segment) oM+ &5
o7 7= Z@(muscular branch) £33 FuulEmSo] o}
2}, 25O E The e #50 VRS oA
AlAE]o] 830] S E Al FmobA A el st
T FFew AR ARzl (deep cervical artery) 53 &
et o] 50 F Vs FWE Arlglof FEEHE A9
A7 4= Qth(Fig. 2D). FE59e UaEow A7
H7F e $1hE o ol gHE 5 glo] sHHAAEE
Aer T F o
Tl 44 75‘—?01] i

o
2
o
ol
X
=)
2
i)
-
39,
o
o
ol
N
&)
of)
o0

174 J Korean Brain Tumor Soc 8 : 170-175, 2009

3 Aol FEENS A Yol FUS AATY)
of FEet ¥7to] FrHt) Fuulsue FaEu Sl
A v} 91599 Fu $50] S92 A T 59
o] Auuks Ea otttk 1 $35F 9 (posterior spi-
nal artery) ©|v} "l EEAE FakadEwo] Aute] F
ZEWof| A 7|AJEE AE QIOHRE IfOF Ths TWE
o & ol sh, AuFeA Yot 288 AgE 4

el ol Fofok e}

@) # 7=
g39) Y57t A% vE J57ud 93¢ 975
o 7 o] PAAE WAL E a3t AnEol Bl &
2o E7lE 2453 AT S 23 glon] A

o] FZ ol Al ZHH, AL ulEZel| 25
2) Z9te| CHA|(Extradural stage)

(1) FFRFAZIA
TEA AFE T FEENL AN IE FEUATE
15, B39 NSF AL AW ETYS o

ofok Bt} §F] TS AASTL FFUAS w=E A,

2) F=e9 =%

2% Tz Treln Axe &

7] Z2ZEmS ulglsit) slEye 3

FEe ol 5o AN

AP wRAL FERATE 5T

W weby oz B2o] 9, el

7 ol 95l ; 5 o fAd S
F3

13

ol
o ,

H

ML

o J mx ok

g o =

o mé‘i mé‘i _|1N1 —101| —D]A

¢

1o,
S

<

-

!

i

e VR

=
W (c
2% wsh Lho T, SEpET 4
u

T TS A

ol
ra
-
1
=
=5
N
=
it
¢
ﬂtr
£
@
"o
nx
ol
>,
oﬁ,
rJ
1o
o 0 o

=
wolt}, o] o Ze] Eaaw_ Aol »m 5

SIS T B v

3) A2 Sl (Intradural stage)

Ayl Al Sk Al ol FaEd FHES A

- A AW At AEeks dY S

Ak Y Fato] kF:EY, Faedo] AuuhE dEehe
‘vi‘]” 22kl (dentate ligament), #11 7

7 (spinal accessory nerve)©] =53}

o,
rr
ok
Jzﬂ

o Jo 1o &

2
i
4m



i
A9 A A G Folslop ALk FEue
3

A7 5] A ok B

o= o=
ok AYelthe PEoRE FIFU} A1FFAA,
Kozt FAFFUD HENA7 Ao] o)

95 we Tl FA= EoRhh

.
2 E

SolE7 AR oETEs 49450 A 2L A

Zagel] 9A8 WRle] Ao & Qe B Saubold:

AT 4 glo] o] e ordshll sy 2,

References

1. Arnold H, Sepehrnia A : Extreme lateral transcondylar approach.
J Neurosurg 82 : 313, 1995 (letter)

2. Babu RP, Sekhar LN, Wright DC : Extreme lateral transcondylar
approach : technical improvements and lessons learned. J Neu-
rosurg 81 : 49-59, 1994

3. Bertalanffy H, Seeger W : The dorsolateral, suboccipital, trans-
condylar approach to the lower clivus and anterior portion of the

(931

10.

11.

12.

craniocervical junction. Neurosurgery 29 : 815-821, 1991

. Hakuba A, Tsujimoto T : Transcondyle approach for foramen mag-

num meningiomas in Sekhar LN, Janecka IP (eds) : Surgery of
Cranial Base Tumors. New York : Raven Press, 1993, pp671-678

. Katsuta T, Rhoton AL Jr, Matsushima T : The jugular foramen :

microsurgical anatomy and operative approaches. Neurosurgery
41 : 149-202, 1997

. Kratimenos GP, Crockard HA : The far lateral approach for ven-

trally placed foramen magnum and upper cervical spine tumors.
Br J Neurosurg 7 - 129-140, 1993

. Matsushima T, lkezaki K, Nagata S, Inoue T, Natori Y, Fukui M,

et al : Microsurgical anatomy for lateral approaches to the fora-
men magnum : with special reference to the far lateral approach
and the transcondylar approach in Nakagawa H(ed) : Surgical
Anatomy for Microneurosurgery : Anatomy and Approaches to
the Craniocervical Junction and Spinal Column [in Japanese],
Tokyo : SciMed, 1994, ol 7, pp81-89

. Rhoton AL Jr : The far-lateral approach and its transcondylar,

supracondylar, and paracondylar extensions. Neurosurgery 47 (3
Suppl) : $195-209, 2000

. Sen CN, Sekhar LN : An extreme lateral approach to intradural

lesions of the cervical spine and foramen magnum. Neurosut-
gery 27 1 197-204, 1990

Sen C, Sekhar LN : Extreme lateral transcondylar and transju-
gular approaches in Sekhar LN, Janecka IP(eds) : Surgery of
Cranial Base Tumors, New York : Raven Press, 1993, pp389-411
Spetzler RF, Grahm TW : The far-lateral approach to the inferior
clivus and the upper cervical region : Technical note. BNI Q
6 : 35-38,1990

Wen HT, Rhoton AL Jr, Katsuta T, de Oliveira E : Microsurgical
anatomy of the transcondylar, supracondylar, and paracondylar
ex-tensions of the far-lateral approach. J Neurosurg 87 : 555-
585, 1997

175



