














in a clinical setting of an acute postoperative hemorrhage
or significant cerebral swelling.

The hinge craniotomy technique was also effective in
ICP reduction when compared with the standard crani-
otomy, as summarized in Table 2. Table 3 shows the com-
parative results between dynamic craniotomy and hinge
craniotomy techniques. The dynamic craniotomy allowed
for an additional 40 ml of intracranial volume over the
hinge craniotomy, while maintaining the ICP in a normal
range. A comparative analysis of the 2 techniques showed
a statistically significant decrease in ICP associated with
intracranial volume increases of 160 to 240 ml when using
the dynamic craniotomy over the hinge craniotomy. Both
techniques provided equivalent ICP control up until an in-
tracranial volume increase of 120 ml; however, when the
increase exceeds 120 ml, the dynamic craniotomy tech-
nique was superior to the hinge craniotomy technique in
maintaining a normal ICP (Fig. 12).

Biomechanical testing revealed that the dynamic plates
prevented bone-flap sinking better than the tested fixation
plates and clamps commercially available.

Discussion

The procedure and feasibility of the dynamic telescop-
ic craniotomy technique with the use of novel telescopic
plates has been described herein. A characteristic of the
dynamic craniotomy plate is the capability for transla-
tional movement of the bone flap to accommodate an
increase in intracranial volume as would be encountered
with a hemorrhage or cerebral swelling. The advantage of
this procedure over a hinged craniotomy is that it allows
for outward constrained bone flap movement without a re-
stricted hinged end, thereby providing increased intracra-
nial volume expansion. Another advantage of the dynamic
plate over the hinged plate technique is that it also covers
the bur hole and prevents the bone flap from sinking inside
the skull, avoiding a cosmetic skull defect.

A hinged frontal bone elevation of 10 mm can lead to
at least a 6% increase in the total cranial capacity,” and
one can expect a greater increase in cranial capacity us-
ing the dynamic craniotomy, which does not have any
hinged ends. The intracranial volume gained by the hinge

TABLE 2. Comparative analysis of ICP compliance upon changes
in intracranial volume between the standard craniotomy and
hinge craniotomy techniques

Standard Fixed

Intracranial Vol

Above Baseline Plate ICP Hinge Plate ICP
(ml) (mean mm Hg) (mean mmHg)  p Value*
40 2.20 0.98 0.014
80 5.48 1.32 0.015
120 11.42 3.44 0.063
160 23.90 5.26 0.010
180 44.84 8.36 0.025
200 62.06 15.98 0.024
220 76.05 20.32 0.018
240 100.17 31.80 0.045

* Paired Student t-test.

Dynamic telescopic craniotomy

TABLE 3. Comparative analysis of ICP compliance upon
changes in intracranial volume between the dynamic telescopic
craniotomy and hinge craniotomy techniques

Dynamic
Intracranial Vol Telescopic
Above Baseline Plate ICP Hinge Plate ICP
(ml) (mean mm Hg) (mean mmHg)  p Value*
40 1.04 0.98 0.697
80 1.46 1.32 0.263
120 2.88 3.44 0.082
160 418 5.26 0.027
180 4.86 8.36 0.005
200 6.40 15.98 0.006
220 10.04 20.32 0.030
240 13.42 31.80 0.009

* Paired Student t-test.

craniotomy or dynamic craniotomy technique can be cal-
culated using a modification of the ABC/2 intracranial
volume calculation formula. To incorporate the variation
in the bone flap elevation at different ends, the following
formula can be used: A x B x ([C at shortest elevation +
C at highest elevation]/2)/2. With a 10-cm bone flap, a 10-
mm bone flap elevation would allow for an extra 25 ml of
intracranial volume in a hinged craniotomy or an extra 50
ml in a dynamic craniotomy. Accordingly, in this scenario,
a dynamic craniotomy would provide a 100% increase in
intracranial volume when compared with a hinged crani-
otomy. This significant volume increase can hopefully de-
crease the risk of cerebral herniation and provide a favor-
able outcome for patients with high ICP.

Although the intracranial volume used in this study
model does not reflect a true intracranial volume since
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FIG. 12. Graphic depiction of the association between intracranial vol-
ume and ICP using a hinge craniotomy versus the dynamic telescopic
plates.
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only skull caps were used, the Monro-Kellie doctrine is
well depicted. The goal of the study was to test the func-
tionality of the dynamic plate during an increase in intra-
cranial volume, reflective of either a hemorrhage and/or
cerebral swelling. After reaching an intracranial volume
threshold, it is apparent that an increase in as little as 20 ml
in volume can lead to a very high ICP and risk of cerebral
herniation when using fixed cranial plates or clamps for
bone flap fixation. It is also evident that the use of dynamic
plates allows ICP to remain at normal levels even with an
abrupt increase in intracranial volume of 80 ml beyond
what would be tolerable with the use of fixed plates. A
larger bone flap could provide for even higher intracranial
volume increase compliance.

While the dynamic telescopic craniotomy is not meant
to replace a decompressive craniectomy, it could poten-
tially reduce the need for a craniectomy and provide an-
other armamentarium in the management of postoperative
elevated ICP caused by either a rehemorrhage or cerebral
edema.

Conclusions

This study demonstrates the feasibility of a dynamic
telescopic craniotomy with a novel plate used for postcra-
niotomy ICP control. The intracranial volume expansion
provided by the low-profile plate allows for excellent con-
trol of ICP.
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