CASE REPORTS

Application-of Reperen Miniplate

for Minor Calvarium Detect Plasty in Intracerebral

Hematoma Removal

DOI:10.17691/stm2015.7.2.23
Received-June 9, 2014

S:E. Tikhomirov, PhD, Neurosurgeon
© Pavlovo District Hospital, 1a, 8 Marta St., Pavlovo, 606108 Nizhny Novgorod Region, Russian Federation

There has been presented a case of successful application of a miniplate made of Reperen material (Russia) for primary plasty of a minor
calvarium defect in minimally invasive brain surgery. The stages of the proposed cranioplasty technique are described. The invented miniplates
made of this material (round-shaped, 3.0; 3.5; 4.0 cm in diameter and 1.0 mm thick) enable rapid closure of the bone defect without any

additional adjustment.
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Modern brain imaging methods enable to accurately
locate and evaluate the hemorrhagic substrate density
in brain traumas as well as acute cerebrovascular
disorders. Consequently, there appeared an opportunity
to target exactly the hemorrhagic substrate according to
the preoperatively mapped sceletotopic lines or using
computer-assisted frameless neuronavigation. The
craniotomy size in this case can sometimes be limited
to that of a burr hole, but often a wider opening of 2.0 to
4.0 cm in diameter is required. Osteoplastic craniotomy
for creating minor accesses is not very convenient
as making 3 to 4 burr holes with a bone flap being
subsequently cut out is rather time-consuming, and
minor accesses are usually performed by means of bone
resection from the burr hole. Thereby a small cranial
defect is formed in a patient.

As an alternative, cutting out a round-shaped bone
flap with a crown burr [1, 2] is proposed. An absolute
advantage of this method is the ease of making the
required access with the possibility to place the bone flap
back into position on completing the operation. However,
not many hospitals have such tools available.

The small cranial defect formed by the resection
method does not affect the brain pathologically but a
subjective sensation of unprotected brain prevents the
patient from complete rehabilitation.

Six operative interventions producing trephine

openings up to 4.0 cm diameter and the following plasty
with Reperen miniplate were performed in Pavlovo
Central District Hospital during December 2013 to
June 2014. In 5 cases the surgery was carried out for
hypertensive intracerebral hematoma, in 1 case for
symmetrical intracerebral hematomas of traumatic origin.
Here is the description of one of such cases.

A male patient aged 49 developed an acute disease in
February 2014. Figure 1 presents preoperative computed
tomogram. Surgical intervention was performed on day 5
due to the worsening neurological status: depression
of consciousness up to sopor. Preoperative mapping of
the intracerebral hematoma projection on the calvarium
was performed according to skeletotopic reference lines
(Figure 2). Access was made over superior temporal
gyrus. Soft tissues were dissected using 5.0 cm long
linear vertical incision. A burr hole was made and widened
by way of resection with formation of a trephine opening
3.0 cm in diameter. Once the dura mater was opened,
encephalopuncture was performed, lysed blood was
partially aspirated through a puncture needle. Then an
encephalotomy access about 1.5 cm in diameter was made
through the puncture channel, solid blood clots aspirated
(Figure 3). The dura mater was sutured. Then a hemostatic
foam was epidurally placed and Reperen miniplate 1.0 mm
thick and 3.5 cm in diameter was applied on the bone without
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additional fixation (Figure 4). The soft tissues were then
closed over the plate in layers. Thus the plate appeared to
be fixed between the bone and the superjacent soft tissues.
No complications due to implant mounting were observed.
In the post-operative period positive dynamics was seen
in both neurological status and control brain computed
tomography findings (Figure 5).

Informed consent to use the data was received from the
patient.

Figure 3. Encephalotomy access about 1.5 cm diameter was
made, solid blood clots aspirated

Figure 1. Pre-operative computed tomogram of the male
patient aged 49. The intracerebral hematoma size and the
distance to the cerebral cortex were measured, hematoma
projection on the calvarium was calculated

Figure 4. Hemostatic foam was placed epidurally, and Reperen
miniplate was applied on the bone

A

Figure 5. Post-operative computed tomogram of the male
Figure 2. Initial mapping was made according to the hematoma  patient aged 49. Hemorrhagic substrate evacuation is almost
projection on the calvarium, also projection of superior temporal ~ complete. The Reperen plate tightly adjoins the bone defect
gyrus was built using Kronlein scheme margins
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2.0 mm thick Reperen plates for cranioplasty have
been used in neurosurgery since 2006. Experimental
and clinical research proved biologic inertness of
this material [3-7]. For plastic reconstruction of small
defects it was also possible to use standard-size plates,
cutting out the necessary fragment. But the procedure
is time-consuming, most of the material remains non-
demanded. Besides, 2 mm thickness appears to be not
very convenient for closing minor defects. The invented
round-shaped Reperen plates 3.0; 3.5; 4.0cm in
diameter and 1.0 mm in thickness enable rapid closure
of a bone defect without any additional adjusting. The
implant is fixed between the bone and the overlying soft
tissues. Connective tissue fibers penetrating through
multiple perforation holes of the plate provide “biologic”
fixation of the implant [3, 7].

With minimally invasive evacuation of intracerebral
hematomas the formed trephine opening is not big in size,
yet a cosmetic defect remains as regenerative capacity
of calvarium bones is rather low and bone defects more
than 1.5 cm in diameter do not close by themselves [8,
9]. The presented plasty method using miniplates made
of home-produced Reperen material enables to easily
eliminate the emerging cosmetic defect.
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