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may reduce post-operative morbidity otherwise associated
with conventional cortico-cancellous iliac bone graft har-
vest.

Cages are said to offer distinct biomechanical advan-
tages. They provide initial distraction and support axial
load, thereby eliminating the need for structural support
provided by the bone graft. Cages also provide initial seg-
mental stability by tensioning the ligamentous apparatus.
This tension anchors the cage’s top and bottom faces to
the adjacent endplates. However, cages have also been re-
ported to subside [4], migrate [15] or mechanically fail
[23]. There is concern over whether the favorable 2-year
postoperative fusion rates of over 90% for stand-alone
cages [9], as determined on flexion/extension views, will
in fact be confirmed by long-term patient outcomes [14].

A large number of cages are currently available on the
market, and undoubtedly even more will become avail-
able in the future. Given the many features claimed by
manufacturers to be important for differentiation, there is
a need in providing a rationale for the clinical use of
cages. This paper presents a critical opinion on:

1. Current designs of fusion cages and their surgical im-
plications

2. The influence of the cage geometry on axial load sup-
port and biological environment

3. Adequate disc space distraction
4. Initial stability and requirement for supplemental pos-

terior fixation
5. Clinical fusion assessment.

Designs of fusion cages

Singular lumbar cage designs (SynCage, Mathys Medical
Ltd., Bettlach, Switzerland; Anterior Lumbar Brantigan
I/F, Depuy-Acromed Corp., Cleveland, Ohio; and others)
are intended for anterior procedures. Some paired cage
designs are used strictly for posterior procedures (Contact
Fusion Cage, Stratec, Oberdorf, Switzerland; Posterior
Lumbar Brantigan I/F, and paired Harms mesh cages,
both Depuy-Acromed Corp., Cleveland, Ohio; and oth-
ers), while others can be inserted using either an anterior
or posterior procedure (BAK, Sulzer-Spinetech, Min-
neapolis, Minn.; Ray Cage, Surgical Dynamics, Norwalk
Conn.; and others). Although paired cage designs are the
most widely used, regulatory bodies often limit their use
to specific surgical approaches or impose the condition
that they be used in conjunction with posterior fixation.
Despite the confusingly large number of marketed prod-
ucts, cages can all be classified based on their design into
one of two types:

Cylindrical or conical cages

Cylindrical or conical cages (also referred to as threaded
cages), are usually paired in the lumbar region, and are in-
serted parallel in an antero-posterior direction. Before im-
plant insertion, these implants require preparation of the
bony endplates with a reamer, followed by a threading de-
vice. The bony endplate’s integrity therefore is partially
destroyed, but the implant can achieve a good surface
match with the underlying cancellous bone bed. An inher-
ent problem with cylindrical designs is that the lateral
width of a paired cage construct is at least double the cage
height. Given the reaming depth (3-mm on either side) the
distractive height of cylindrical cages is somewhat lim-
ited, because the construct’s tolerated lateral width is re-
stricted by the vertebra’s anatomy.

Box-shaped or rectangular cages

Box-shaped or rectangular cages (also referred to as non-
threaded cages) are placed, dependent on the surgical ap-
proach, singularly or in pairs. Most, allow placement of
bone graft inside and around the cage. The preparation of
the cage bed requires removal of the endplate cartilage, so
that bleeding bone is exposed to the graft material. As-
suming a careful preparation technique and gentle cage
insertion, the integrity of the bony endplate can normally
be preserved. Some cage designs attempt to mimic the in-
verse shape of the endplate’s concave contour for an opti-
mal surface fit, whereas others do not. Many feature saw
teeth, spikes or a rippled contact surface for improved an-
chorage to the endplate.

Provision of axial support and post-operative segmen-
tal stability are the initial requirements for any instrumen-
tation. Later, for the fusion to become stable, an optimal
biological milieu for arthrodesis becomes the foremost
concern. It has long been stressed that complete excision of
the nucleus pulposus and endplate cartilage is important.
Preparation of the host bone bed for threaded cages with a
reamer does not allow complete excision of nucleus and
endplate cartilage, which may impede fusion. Preparing
an anterior window to allow for extensive disc removal
before reaming and tapping may be advantageous.

Cage geometry: 
axial load support and biological environment

For successful fusion, it appears logical to strive for the
smallest possible cage volume so that more graft material
can be packed into the prepared disc space. The larger the
interface between bone graft and a correctly prepared host
bed, the more likely fusion will be. The cylindrical geom-
etry of paired threaded cages accommodates less graft
material than a singular box-shaped cage. Obviously there
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