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Decompression and stabilization sur-
gery of the anterior and middle support-
ing spinal columns is quite effective and 
widely used method to treat various trau-
matic and destructive diseases [3, 10, 13].

Various vertebral body replacement 
implants are currently used to increase 
the effectiveness of the anterior fusion 
and reduce patients’ incapacity period 
[2, 9].

The design features of solid and hol-
low telescopic systems determine the lev-
el of their functionality in the implemen-
tation of the tasks set by the developer 
while designing these systems, as well 
as the methods and approaches to solve 
these problems [14, 15].

In the extendable systems, telescopic 
effect is achieved in different ways:

1) using a special tool; in this case, the 
implant is an integral, removable part of 
the mechanism acting as a distractor (Fig. 
1e) [21, 22]; availability of this tool sim-
plifies the structure and results in larger 
cavity inside the device, thus increasing 
the amount of filler;

2) telescopic mechanism; the struc-
ture is a mechanism capable of chang-
ing its vertical size (Fig. 1d, e) due to 
threaded joints, gears, hydraulic devices 
(hydraulic cylinder) [8, 23]. In this case, 

the volume of the cage cavity is lower 
than in the former case by the volume 
occupied by the telescopic mechanism.

We discussed some characteristics of 
the implants in order to provide an evi-
dentiary assessment of the advantages 
and disadvantages of different cages as 
the cavities for filling:

– Cage volume (VС);
– Cage cavity volume suitable for fill-

ing with autologous bone or its substi-
tutes (VCAV);

– location of telescopic mechanism;
– Contact area between the cage and 

endplates of the vertebral bodies (SC);
– Contact area between cage filler and 

the vertebral body (SFILL).
It is known that the internal volume 

of any hollow structure depends on its 
size and structural features. In telescop-
ic systems, this characteristic is signifi-
cantly affected by the location of tele-
scopic mechanism, because it determines 
an internal volume of the structure with 
limited volume.

For the sake of convenience, this 
structural feature was analyzed by com-
paring all implants with the mesh struc-
ture, which has maximum VC value. The 
results were classified as follows:

Group I – no telescopic mechanism 
(Fig. 1a) [11, 16];

Group II – cage body plays a role of 
telescopic mechanism (Fig. 1b, c) [19, 
20];

Group III – telescopic mechanism 
is located on the outer surface of cage 
body: threaded system (Fig. 1d) and an 
additional tool, retractor (Fig. 1e);

Group IV – telescopic mechanism is 
located within the cage cavity (Fig. 1f).

When determining the reasonable 
combination of these characteristics, it 
is advisable to consider the following 
relationships:

– between VCAV of the cage and tele-
scopic mechanism location (Fig. 2);

– between SFILL and SC of the cage 
with a vertebral body (Fig. 3);

– between filling density and cage fill-
ing type (Fig. 4).

These data show that group II tele-
scopic systems demonstrate the high-
est VCAV. Telescopic mechanism located 
inside the cage cavity reduces VCAV and 
limits the functionality of implants in 
terms of providing conditions for verte-
bral bone fusion.

Formation of an effective bone block 
is significantly affected by VCAV for filler 
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