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A B S T R A C T

O b jec tiv e : T he  a im  o f th is  s tudy  is to ob ta in  
sum m arized descrip tion  of the surgical anatom y of 
T ra n so ra l A p p ro a ch  (TO A ) and to  show  the 
re la tio n sh ip  be tw een  the  im po rtan t bony and 
ligam entous ana tom ica l structures.

M aterial and M ethods: To dem onstra te  the TOA, ten 
cadaveric  head specim ens filled w ith m icrofil were 
d isse c te d . M e tric  m e a su re m e n ts  be tw een  the  
im portant anatom ica l s tructu res w ere  perform ed in 
tw en ty head specim ens. Extended ind ications of the 
approach w ere  d iscussed.

Results: In all spec im ens the TO A  w as successfu lly 
dem onstra ted . The T ransora l T ranspa lata l Approach 
(TO TPA) is perform ed as a m odifica tion  of TO A w ith 
the resection of the hard pa la te  to reach the skull base. 
Som e of the  im portan t m etric m easurem ents w ere  as 
fo llow s: 8.2 ± 0.2 cm betw een teeth and odonto id  
process; he ight o f odonto id  process: 2 .4  ± 0.1 cm; 
he ight of a rcus of C1 : 1.1 ± 0.1 cm ; in tercondylar 
d is tance: 2.2 ± 0.1 cm. T he  longest d is tance of the 
approach w as w ith  11.2 ± 0.2 cm  betw een the teeth 
and the vertebra l arteries.

C onclus ion : The TO A is a useful procedure  for 
ventra l and ven tro la te ra l ex tradura l and in tradural 
les ions  o f c ra n io ve rteb ra l junc tion . For a p roper 
exposure  the  surg ica l ana tom y of the region should be 
w e ll know n. For in tradu ra l app roaches, spec ia lly  
designed instrum ents should be used.

K e y  W o r d s :  C ran iovertebra l junction, Surgical 
anatom y, T ransora l approach

IN T R O D U C T I O N

The T ransora l A pproach (TOA) is chosen for lesions 
close to the  m idline of the  low er th ird of the  clivus, the 
cran iocerv ica l junction , and the upper tw o cervical 
ve rteb rae  (1 ,2). Th is  app roach  p rov ides  a d irec t

extradura l and in tradural opera tive  exposure to the 
ventra l side of the lower c livus and the upper cervical 
sp ine (3). The w ork ing length from  the incisor teeth to 
the foram en m agnum  is more than 10 cm. Therefere, 
the opera tive  field fo r th is procedure is very narrow 
and deep, requiring the  use of long and specially 
designed instrum ents. Latera lly extended lesions may 
need a com bination  of TO A w ith o ther cranial base 
approaches. C losure after the procedure should be 
perform ed m eticu lously  (4,5). The stability after TOA is 
not rare and poste rio r stab iliza tion  may be required
(6,7).

The norm al anatom ica l structures of and around the 
clivus, and the upper cervica l region should be well 
known before perform ing an extradura l exposure via 
TOA. If the exposure  of dura is necessary, neural and 
vascu la r s tructures m ust be identified.

M A T E R IA L S  A N D  M E T H O D S

Ten cadaveric head specim ens filled w ith m icrofil were 
used to perform  TOA, and m etric m easurem ents of 
d istances betw een im portant anatom ica l structures 
w ere taken from  tw enty specim ens.

Surgical A natom y and Technique

The position of the patien t during  the  operation may be 
supine, lateral or sem i-s itting. Before the procedure, 
eva luation of jaw  opening is im portant. If the jaw  does 
not open m ore than 25 mm, the m andibu lar split 
operation should be considered, perm itting the tongue 
to be re tracted dow nw ard into the hypopharynx and 
adequate  surgical exposure  to be achieved.

The transora l approach m ay be considered under 
th ree ca tegories: the basic transora l approach, the 
transora l transpa la ta l approach, and the transoral 
transm and ibu la r approach. A special re tractor should 
be applied to the upper teeth and to the tongue with 
tongue blade. There are several types of transoral 
re tractors such as C rockard, D ingm an, Davis-Crowe, 
M cG arw er etc. C are is taken to ensure tha t lip or 
tongue is not caught betw een the tongue blade and
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the teeth. A rubber catheter should be used 
sometimes to retract the uvula and soft 
palate.

The anterior tubercle of C1 should be 
identified by palpation before incising the 
pharyngeal mucosa. The pharyngeal 
mucosa is incised vertically in the midline. 
For lesions above the foramen magnum, the 
soft plate also needs to be incised. A midline 
incision is made in the soft palate extending 
from the posterior end of the hard palate to 
the base of the uvula, then circumscribing 
the uvula (Fig. 1). After the prevertebral 
fascia is opened, the median raphe between 
the iongus colli muscles Is seen and then 
the anterior longitudinal ligament will be 
exposed (Fig. 2). The Iongus colli muscles 
and anterior longitudinal ligam ent are 
inserted to the anterior tubercle of C1. The 
Iongus capitis muscles run lateral to the 
.Iongus colli muscles and may sometimes be 
confused with them.

The anterior longitudinal ligament and the 
Iongus colli muscles are detached from the 
anterior tubercle of the atlas with a blade. 
The anterior arch of the atlas is exposed 
subperiostally (Fig. 3). The odontoid 
process is posterior to the anterior arch 
(Fig. 4). The lateral exposure should be

Fig.1: A midline incision is made in the soft palate 
extending from the posterior end of the hard palate 
to the base of the uvula, then circumscribing the 
uvula(U).

Fig.2: After the prevertebral fascia is opened, the median raphe between the 
Iongus colli muscles (LC) is seen and then the anterior longitudinal 
ligament (ALL) will be exposed.

Fig-3 : The anterior longitudinal ligament (ALL) and Iongus colli muscles are 
detached from the anterior tubercle of the atlas with blade. The anterior 
arch of the atlas (AA) Is exposed subperiostally.

Fig-4 : The odontoid process (0:tip, X:base) is posterior to the anterior arch of the 
atlas (AA). Two ligaments are attached to the odontoid process. The apical 
ligament is attached to the apex of the odontoid process and the alar 
ligaments are attached laterally on either side of odontoid process, and then 
to the occipital condyles.
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lim ited w ith 15 mm because  of the in jury risk to both vertebral 
arteries. Using a high speed drill, the anterio r arch of the atlas 
is rem oved. The odonto id  process is located posterior to the 
an te rio r arch of C1. Two ligam ents are attached to the 
odonto id  process. The apical ligam ent is a ttached to the apex 
of the  odonto id  p rocess and the a lar ligam ents are attached 
la tera lly on e ithe r s ide of it, and then to the occip ita l condyles. 
The transverse  ligam ent is a m ain com ponent of the cruciate 
ligam ent. This th ick  ligam ent surrounds the odonto id  process 
posteriorly. To expose  th is  ligam ent, odontoid process should 
be th inned and hollow ed w ith a high speed drill. The alar 
ligam ents on both s ides and the apical ligam ent are resected. 
T here  is an in te rface  betw een the a lar and transverse  
ligam ent. The d irection  of the a lar ligam ents is ob lique and 
they are located an te rio r to  the transverse ligam ent. The 
transverse  ligam ent is a ttached to the posterio r surface of the 
ante rio r arch of the atlas (Fig. 5).

The upper portion of the body of C2 m ust be drilled aw ay to 
rem ove the transverse  ligam ent. Then transverse ligam ent is 
rem oved, the  tectoria l m em brane will be seen. The co lor o f the 
tectoria l ligam ent is s lightly dark ye llow  to light brown. The 
tectoria l m em brane  m ust be rem oved very carefu lly, and then 
the dura w ill be seen, w hitish in co lor and m uch th inner than 
the  te c to ria l m em brane . For m ore  e x te n s ive  exposu re  
(T ransora l-T ranspa la ta l), the  c livus should be drilled (Fig. 6). 
A fte r open ing the dura  vertica lly , the in tradural s tructures are 
observed (Fig. 7).

Fig.6: The extensive anatomical drilling of the foramen 
magnum and the clivus is performed. The cranio
cervical junction dura (D) is exposed (Abb: B: Body 
of C2, LM: Lateral Masses of C1, TL: Transverse 
Ligament).

Fig.5: Using a high speed drill the anterior arch of the atlas is removed. 
The odontoid process is also removed anatomically. The 
transverse ligament (TL) is a main component of the cruciate 
ligament. This thick ligament surrounds the odontoid process 
posteriorly. The tectorial membrane is under the transverse 
ligament (Abb: B: Body of C2, FM: Foramen Magnum, LM: Lateral 
Masses of C1).

Fig.7 : The dura is opened vertically to expose intradural neural 
and vascular structures (Abb: AICA: Anterior Inferior 
Cerebellar Artery, ASA: Anterior Spinal Artery, BA: 
Basilar Artery M: Medulla, P: Pons, VA: Vertebral Artery: 
VI: n. abducens, XI: n. accessorius).
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R E S U L T S

In all sp ec im ens  the  TO A  w as su cce ss fu lly  
dem onstra ted. The Transora l T ranspa lata l Approach 
(TO TPA) is perform ed as a m odification o f TO A with 
the resection of the hard palate. The d iv is ion of the  soft 
palate and resection o f the  hard palate provide w ider 
exposure than the basic transora l approach. The entire 
c livus and the upper cervica l spine can be reached by 
transpalata l approach.

Metric measurements between important 
anatomical structures:
Low er teeth - so ft and hard pa la te: 5.3 ± 0.2 cm
Lower teeth - uvula: 6.9 ± 0.3 cm
Low er teeth - re tropharyngea l m ucosa: 7.9 ± 0.3 cm
Teeth - odonto id  process: 8.2 ± 0.2 cm
Height o f odonto id  process: 2.4 ± 0.1 cm
Height o f arcus C 1 : 1.1 ± 0.1 cm
Intercondylar d is tance: 2.2 ± 0 .1  cm
Upper tee th-anterio r longitudinal ligam ent: 9.3 ± 0.3 cm
U pper tee ih -an te rio r border o f foram en m agnum : 9.7 ±
0.3 cm
A n te rio r b o rde r o f fo ram en  m agnum  - odon to id
process: 0.9 ± 0 .1  cm
Teeth-dura: 10.8 ± 0.4 cm
Teeth - vertebra l artery: 11.2 ± 0.2 cm
Vertebrobasila r junction  - condyl: 2.4 ± 0.5 cm
Basilar artery - clivus: 3.1 ± 0.9 cm

D IS C U S S IO N

An approach through the  m outh fo r p la tybasia  was 
reported  by S co v ille  and S herm an  in 1951 (8). 
H ow ever, the  firs t c lin ica l repo rt o f a transo ra l 
approach to the base of the skull appeared earlier, by 
Kanaval in 1919 (9). A fte r these  reports, the value of 
the  anterio r surgical approach to ventra l spinal canal 
patho logy has been defined in severa l d isorders (10 - 
17). The transora l approach is ideal fo r extradura l 
lesions (18), but is also pre ferred fo r in tradural lesions 
situted ventra l and ventro la tera l to the neuroaxis. The 
ind ications of TO A for extradura l lesions are congenita l 
m a lfo rm ations of c ran iovertebra l junction  such as 
rheum atoid arthritis, basila r im pression, dysto tic  os 
odon to ideum  and tu m o rs  such as ch o rdom as , 
os teo b la s to m a s , m e ta s ta s is , abscesses , seve ra l 
m alignant tum ors w hich need decom pression. The 
ind ications of TO A for in tradural lesions are tum ors 
such as schw annom as, m ening iom as, derm oid  or 
ep ide rm o id  tum ors , cho rdom as , g lom us  ju g u la re  
tum ors, m etastasis cysts o f an terio r sp ino-m edulla ry 
junction  (1, 2, 19), and vascu la r lesions such as 
ve rteb ra l a rte ry  and ve rte b ro b a s ile r ju n c tio n  
aneurysm s, cavernom as (4, 20). In th is  study, the 
d istance betw een the teeth and the clivus dura was 
m easured and found to be from 10.4 to 11.2 cm. This

d is tance  is pretty long and m ay not perm it enough 
contro l o f surg ica l m anipu la tion . S pecia lly  designed 
instrum ents such as m odified c lip  appliers, d issectors, 
b ipo lars etc. shou ld  be used (20).

The ind ica tions of TO TP A, a m od ifica tion  o f TOA, are 
tum ors of nasopharynx, pos te rio r pharynx, choanae, 
and spheno id  s inus and se lla  w ith nasopharyngea l 
extention. O ther ind ica tions are lesions w hich need 
repa ir such as choana l a tresia , choana l stenosis, 
m eningoce le , and v id ian  neurectom y. The Transoral 
T ransm and ibu la r A pproach  (TO TM A ) is pre ferred to 
reach the  skull base and cerv ica l sp ine by splitting the 
m andib le  and the  tongue. G losso tom y provides a more 
in ferio r exposure , dow n to  the  level of C4, if necessary. 
The ind ica tions o f T O T M A  are ex tens ive  benign 
neop lasm s in nasopharynx, parapharyngea l space, 
and the upper ce rv ica l sp ine; tum ors of the  tongue, 
ep ig lo ttis , and poste rio r pharyngea l wall.

S ince postero la tera l approaches to  the  ventra l and 
ven tro la tera l cran iovertebra l junc tion  require  cerebra l 
and bra in  stem  m an ipu la tion , know n to p roduce  
w orsen ing  o f neu ro log ica l func tion , the  T O A  is 
p re ferred by severa l au tho rs  (3, 21-28). H owever, in 
d iffe ren t stages of T O A  several p itfa lls  m ay occur. If 
the  incis ion of the pharyngea l m ucosa  is not m ade in 
the  m idline, the surgeon m ay lose his w ay betw een the 
longus colli and the longus cap itis  m uscles. The far 
lateral d issection  of the  an te rio r arch m ay result in 
in ju ry o f the vertebra l arte ries. The  transverse  ligam ent 
is so th ick and tough tha t it m ay som etim es be hard to 
rem ove it w ith a kn ife. In such cases, the  drill should be 
used to cut the ligam ent. T he  fa r lateral drilling  of the 
c livu s  m ay d a m a g e  the  h yp o g lo ssa l ne rves. As 
m easured in th is study, it shou ld  be rem em bered that 
in te rcondyla r d is tance  is be tw een 2.1 and 2.3 cm,
1.05 -1 .15 cm  from  the  m id line  on both sides. If an 
extradura l approach is p re ferred, the  du ra  and the 
tectoria l m em brane  shou ld  be d is tingu ished  from each 
o ther to preven t unexpected dura l opening.

If an in tradural opera tion  is perform ed, the dura  will be 
de te rm inan t o f the com p lex ity  of the  c losure. S ince 
w ate rtigh t dural c losure  is ve ry d ifficu lt, fasc ia  lata, 
fa sc ia  h a rve s te d  from  the  e x te rn a l ob lique  
aponeurosis , fa t pad, S urg ice l, fib rin  g lue are used for 
re in forcem ent. S andw ich techn ique  m ight be very 
useful. O ne layer o f fasc ia  is inserted inside the dura 
into the  subdura l space and a layer o f fat and fascia  
are p laced outs ide  the  dura  in the ep idura l space. 
C o m p e le te  p o s to p e ra tiv e  c lo su re  o f the  
nasopharyngea l m ucosa shou ld  be essentia l (4,5). 
C ontinuous lum bar d ra inage  is im portan t to prevent an 
increase in C SF pressure  during  the  firs t few  days.

The functiona l ana tom y o f the c ran iovertebra l junction  
is such th a t a w id e  e x c is io n  o f the  ven tra l
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osteo ligam entous com ponents  is bound to produce 
instab ility  a fte r TO A  and th is requires stab ilization
(6,7). The p re ferred stab iliza tion  m ethods are posterior 
occ ip itocerv ica l o r a tlan toaxia l fusion, w ith contoured 
loop  or in te r la m in a r w irin g ; and s te rno- 
occ ip itom and ibu la r b race or halo brace. G enara lly, a 
poste rio r fusion is p re ferred (6).

In co n c lu s io n , the  su rg ica l ana tom y o f transora l 
approach for ventra l and ventro la tera l extradura l and 
in tradural lesions of cran iovertebra l junction  should be 
well know n for p roper exposure  and better surgical 
results.
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