Turkish Neurosurgery 8: 13 - 21, 1998

Icke: Cloward's Technique and Medial Facetectomy

ANATOMICAL RESEARCH

Anatomo-Radiological Comparison of the Cloward’s
Technique and Medial Facetectomy

Cloward Teknigi ve Medial Fasetektominin
Anatomo-Radyolojik Olarak Karsilastirilmasi

SULEYMAN ICKE, SERHAT ERBAYRAKTAR, ARIF OSUN, UNAL KiRisoSLU, METIN GUNER

Bornova Emergency Care and Traumatology Hospital Department of Neurosurgery (SD),
Dokuz Eyliil University Medical Faculty Department of Neurosurgery (SE, MG), {zmir, and
Yiicelen Hospital Department of Neurosurgery (AO, UK), Mugla, Turkey

Abstract: An evaluation of the advantages and limitations
of both the anterior and posterior approaches was made
in isolated cadaveric specimens of the cervical spine.
During anterior decompressions, the Cloward drill with
adiameter of 14 mm was used, and the vertebral borders
of the interspace was dissected laterally with up-angled
curettes. When decompressing via posteriorly, various
sized medial facetectomies were performed. During each
procedure, radiopaque markers were placed either for
measuring the distances between the landmarks or x-ray
evaluations. The mean length of the exposed nerve roots
via anteriorly was 1.7 mm, and this could be increased to
3.8 mm when vigorous curettage was performed. The
mean lengths of the the visible segments of the nerve roots
in different cervical segments were in close relation with
the extent of the facetectomies, and ranging between 5.0
and 7.2 mm. However, the risk of vertebral artery injury
would seem to increase if the region of the uncovertebral
joint was to be decompressed extensively via posteriorly.
Because, not only the vertebral artery was closer to the
most distal edge of the exposed nerve root segment than
as it is in the anterior approach, but also the spinal cord
and roots were hindering the exposure. We failed to
demonstrate the actual extent of decompression on
oblique x-ray views. Only the anteroposterior projections
gave some information about the decompressive effect
of facetectomy on the lateral wall of the neural foramen.
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Ozet: Kadavra servikal omuga drnekleri iizerinde
anterior ve posterior yaklagimlarin yarar ve simrliliklar:
degerlendirildi. Anterior dekompresyonda 14 m gapinda
Cloward ucu kullanild: ve disk mesafesine komsu
omurga cismi kenarlan yukar dogru egimli kiiretlerle
alindi. Posterior dekompresyon sirasinda degisik
buytkliklerde medial fasetektomiler yapildi. Her
islemde radyografik degerlendirme ve mesafe 6lgiimii
amaciyla radyoopak igaretler yerlestirildi. Anterior
yaklasimla serbestlestirilen sinir kokiiniin ortalama
uzunlugu 1.7 mm idi ve bu mesafe iyi bir kiiretajla 3.8
mm’ye kadar c¢ikabiliyordu. Degisik servikal
segmentlerde ortaya konabilen sinir kokd bolimiinin
uzunlugu fasetektominin bityiikligiine baghyd: ve 5.0
ile 7.2 mm arasinda degigiyordu. Ancak unkovertebral
eklem bolgesinde genis posterior dekompresyon
vertebral arter yaralanmas: tehlikesini artirmaktadur.
Cunku bu yaklagimda hem vertebral arter
serbestlestirilen sinir kokii boliimiine anterior yaklagimda
oldugundan daha yakindir hem de omurilik ve kokler
yaklagimi zorlagtirir. Dekompresyonun gergek
boyutlarmin oblik filmlerde gosterilemedigini saptadik.
Fasetektominin noral foramenin lateral duvar tizerindeki
dekompressif etkisi ancak on-arka filmlerde kismen
saptanabilmektedir.

Anahtar Sézciikler: Anterior cerrahi, noral foramen,
posterior cerrahi, radyografik degerlendirme, servikal
radikiilopati
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INTRODUCTION

Both the anterior and posterior approaches are
used in the treatment of cervical radiculopathy (4,9,
15,18, 19, 22, 24). The removal of the intervertebral
disc and parts of the adjacent vertebral bodies in the
anterior approach (3), and the resection of the medial
part of the facet joint in the posterior approach (22)
are necessary to visualize the compressed nerve root.
The anterior approach to central disc herniation has
previously been shown to be superior to the posterior
approach (5, 11, 14). But the management of
anterolateral disc herniations or osseous
compressions has remained controversial, and
published series using posterior and anterior
approaches have demonstrated similar results (6, 12,
17, 23). Neverthless, the surgeon should be aware of
the advantages and limitations of each approach in
order to choose the procedure that will best
accomplish his objective. From this point of view, this
cadaveric study was undertaken to find out the limits
of the exposures of the nerve roots obtained by
anterior and posterior decompression. The safety of
each procedure was also assessed.

MATERIALS AND METHODS

Eight isolated cervical spine specimens were
used. Each specimen was immobilized tightly
between two vises which were fixed to the table. For
anterior decompression, the Cloward’s technique (3)
was performed for C2-3, C3-4, C4-5, C5-6, and C6-7
disc spaces of each specimen. The Cloward drill with
a diameter of 14 mm was chosen to remove the
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intervertebral disc, and parts of the adjacent vertebral
bodies. The operative microscope was used when the
procedure was extended laterally to achieve root
exposure by removing more disc and bone with up-
angled curettes from 000 to 0. Bilateral C3, C4, C5,
Cé6, and C7 nerve roots were also exposed with
facetectomy in the same specimens. A high-speed
drill with various size diamond burrs was used for
this task. An attempt was made to limit facet removal
as follows; medial one-third, medial half and medial
two-thirds of the structure.

When the dissection was complete a radiopaque
clip was placed at the most lateral part of the exposed
nerve segment, and a set of x-ray films of each
specimen was made in order to compare the extent
of lateral dissections.

Then the decompression of the uncovertebral
joint via anteriorly had been pursued vigorously
without directly seeing the cutting-edges of the
curettes. The aim of this last procedure was to
explore, whether vigorously pursued lateral
dissection had increased the exposure of the root in
the neural foramen.

Finally, axial anatomic sections through all disc
spaces were made to measure the length of exposed
segment of the roots and the distance from the dural
tube to the ipsilateral vertebral artery. Also, the position
of the vertebral artery was identified in every section.
The sagittal planes, parallel with the medial, middle
or lateral one-thirds of the ipsilateral facets were used
to determine the vertebral artery position (Figure 1).

Figure 1,a) The measured parameters in each specimen a: (distance between the lateral edge of the burr-hole and the
vertebral artery, b: distance between the two vertebral arteries, c: exposed root segment with normal curettage, d:
exposed root segment with vigorous curettage, e: distance from the dural tube to the ipsilateral vertebral artery,
f: exposed root segment after medial facetectomy, g: position of the vertebral artery according to the ipsilateral

facet joint), b) The shematic drawing of figure 1a.
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During the comparison of the procedures, the
operated levels were divided into two groups. Group
I (upper cervical segments) consisted of C2-3, C3-4,
and C4-5 levels, and the lower cervical segments (C5-
6 and C6-7 levels) were icluded in group II (Tables I
and II).

After Kolmogorov Simirnov test revealed that
the data obtained from the two groups, were
normally distributed, Student’s t-test was used to
compare the two groups. One-way ANOVA was
used to assess the effects of different sized
facetectomies on the length of the exposed root
segment. P-values less than 0.05 were accepted as
statistically significant.

Table I: The Results of the Anterior Approaches.
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RESULTS
Exposure of the nerve root

Anterior decompression: Standing on the side
opposite to the root to be decompressed gave
maximal visualization. The mean lengths of exposed
nerve root segments in the upper and lower cervical
segments were 1.2 mm and 2.4 mm (p<0.05),
respectively. If the lateral bone and disc removal was
carried vigorously beyond the line of direct vision,
mean lengths of the exposed nerve roots in the upper
and lower cervical segments increased to 3.6 mm and
4.1 mm, respectively (Figures 2 and 3). Although this
augmentation of the exposures seemed statistically

Group I Group II Total

ANTERIOR APPROACH (n=24) (n=16) (n=40)
mean+SD meantSD mean+SD

Exposed root segment
-with regular curettage 1.2+41.2mm 2.4+1.3mm@® 1.6+1.4mm
-with vigorous curettage 3.6+1.2mme  4.1+0.8Bmme 3.841.1mm
Distance between the two vertebral arteries 28.2+2.2mm 34.0£3.2mm@® 30.5+3.9mm
Distance between the lateral edge of the burr-hole 7.1+1.1mm 10.0£1.6mm@® 8.3+2.0mm
and the vertebral artery

@®: data that differs between the two groups; ®: data that differs in a group. SD:standard deviation.

Table II: The Results of the Posterior Approaches.

Group | Group II Total
POSTERIOR APPROACH (n=24) (n=16) (n=40)
mean=5SD mean=SD mean=SD

Exposed root segment after
-1/3 medial facetectomy 5.3+2.2mm 4.5+1.6mm 5.0+2.0mm
-1/2 " " 6.0+2.0mm 5.3+1.2mm 5.7+1.5mm
-2/3 " 6.7+1.8mm 8.3+2. 1mm#® 7.2+1.9mm+e
Distance from the dural tube to the vertebral 8.2+1.1mm 11.5+2.4mm@® 9.5+2.4mm
artery
Vertebral artery position on the same sagittal line
with

- 1/3 medial facet joint 20 (83 %) 8 (50 %) 28 (70 %) &

-1/3 middle " 4 (17 %) 8 (50 %) 12 (30 %)

-1/3 lateral " " - - -

®: data that differs between the two groups; #: data that differs in a group. SD:standard deviation.
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