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Ziyal: Variations of ELA

The Surgical Anatomy of Six Variations of
The Extreme Lateral Approach
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Abstract: The extreme lateral transcondylar approach
(ELA) is used to access lesions that are located or extend
superior to the middle clivus, inferior to the upper cervical
spine, and lateral to the foramina jugulare. Different
combinations of drilling of several bone structures,
including the occipital condyle, the C1 and C2 facets and
laminae, and the jugular tubercle and process, coupled
with suboccipital craniotomy, equip the surgeon with
different ways of approaching the region of interest. In
order to fully understand the options for ELA, it is useful
to clarify the variations of this approach. This study
involved the bilateral use of 10 complete cadaveric head
specimens and includes the description and discussion of
six different variations of ELA relative to lesion location
and the need for subsequent occipito-cervical fusion. The
ELA options are as follows:

1. Retrocondylar approach (RCA)

2. Partial transcondylar approach (PTCA)
3.Transtubercular approach (TTA)

4. Transcondylar approach (TCA)

5. Transjugular approach (TJA)

6. Transfacetal approach (TFA)

Key Words: clivus, cranio-cervical junction, extreme
lateral approach, foramen magnum, tuberculum
jugulare, transcondylar approach

Ozet: Uzak lateral yaklagim (ELA), yukarida orta clivus,
asagida tist servikal spinal bolge ve yanlarda da foramen
jugulareye uzanan lezyonlar igin kullanilmaktadir.
Occipital condyle, C1 ve C2 faset ve laminalar,
tuberculum jugulare ve processus jugularis gibi farkh
kemik olusumlarin alinmasinin degisik
kombinasyonlarina suboksipital kranyotominin
de eklenmesi ile birlikte uygun bolgelere farkh
yaklasimlar yapmak miumkiandir. Bu galismada,
ELA’nin modifikasyonlarinin daha iyi kavranmasi amaci
ile, on kadavra (gift tarafli) kullanilmak ve lezyonunun
yeri ve uzanimi da goz ontinde bulundurulmak sureti ile
alti farkhh varyasyon, oksipital-servikal fiizyon
endikasyonlar1 ile birlikte tarif edilmekte ve
tartisilmaktadir:

1. Retrokondiiler yaklasim (RCA)

2. Kismi transkondiilar yaklagim (PTCA)
3.Transtiberkiiler yaklasim (TTA)

4. Transkondiiler yaklasim (TCA)

5. Transjuguler yaklasim (TJA)

6. Transfasetal yaklasim (TFA)

Anahtar Kelimeler: clivus, foramen magnum, kranyo-
servikal bilegke, transkondiiler yaklagim, tuberculum
jugulare, uzak lateral yaklagim

INTRODUCTION

The extreme lateral transcondylar approach
(ELA) is used to access the ventral surface of the
cervicomedullary junction, lower clivus, and foramen

magnum, and is the preferred technique of
numerous authors (1,2,3,4,5,8,10,11,12,13,14,16,17,18,
19). This approach is useful for managing aneurysms
of the vertebrobasilar junction and vertebral artery,
meningiomas and hypoglossal neurilemomas at the

105



Turkish Neurosurgery 9: 105 - 112, 1999

foramen magnum, and chordomas of the lower clivus
(2,17,18). Drilling of different combinations of bone
structures, including the jugular tubercle and process,
the occipital condyle, and the articular facets and
laminae of C1 and/or C2, allows optimal surgical
exposure of normal anatomical structures and
pathological lesions (2,3,5,6,7,14). The purpose of this
study was to impart a better understanding of the
indications for, and surgical anatomy involved in,
six variations of ELA. The need for occipito-cervical
fusion relative to each option is also discussed.

MATERIALS AND METHODS

For this study, we used 10 complete cadaveric
head specimens that were fixed with Formalin and
injected with Microfil. We made an inverted U-shaped
incision on the occipital region and then dissected
and reflected the muscles layer by layer. The vertebral
artery was exposed in the suboccipital triangle. After
removing the bone tissue from the lateral process and
hemilaminectomy of C1, we performed a suboccipital
craniotomy and drilled the appropriate bone
structures. The dura was opened, either leaving a cuff
around the vertebral artery or in linear fashion. We
then exposed the normal anatomical structures
around the lower clivus, the foramen magnum, and
the anterior part of the upper cervical spine.

Surgical - Anatomical Dissection and
Description

After positioning the head specimen and
making an inverted U-shaped incision on the
occipital region (Figure 1A), the skin flap was

Figure 1A: The schematic drawing shows the position of
the head specimen and the inverted U-shaped
incision for ELA on the occipital region.
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reflected posteriorly to expose the bone landmarks
and muscles. The important bone landmarks for the
extreme lateral transcondylar approach are the
mastoid tip and the mastoid body, the asterion, and
the superior nuchal line. The transverse process of
Clisinferior to the mastoid tip, and no more than 10
to 15 mm away. The location and bone insertions of
the lateral neck muscles are easily recognized, and
these should be separated and reflected to allow
adequate surgical exposure. The muscles are grouped
in three layers. The superficial muscle layer contains
the sternocleidomastoideus and trapezius muscles.
The sternocleidomastoideus covers the C1 transverse
process, and is the only muscle group that should be
reflected anteriorly. All the other muscles should be
reflected posteriorly or inferiorly. The splenius
capitis, splenius cervicis, and longissimus capitis
muscles constitute the middle layer. The semispinalis
capitis muscle is located posterior to the splenius
capitis (Figure 1B). The occipital artery can be
identified in a plane deep to the splenius capitis but
superficial to the longissimus capitis and semispinalis
capitis muscles. The splenius cervicis muscle is one
of the important landmarks for exposing the vertebral
artery (VA). This artery courses between the
transverse processes of C1 and C2 close to this
muscle. The levator scapulae muscle is another
important landmark for locating the VA. The deep
muscle layer contains the superior obliquus capitis,
the inferior obliquus capitis, the rectus capitis major,
and the rectus capitis minor muscles. The first three
muscles constitute the suboccipital triangle, where
the extradural VA can be safely exposed (Figures
2A&B). The artery is covered with fat tissue and a

Ve S 4

Figure 1B: The middle muscle layer was exposed beneath
the sternocleidomastoideus and trapezius
muscles, which constitute the superficial muscle
layer. (Abb: SCM: sternocleidomastoideus T:
trapezius, SC: splenius capitis, SSC: semispinalis
capitis).






