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Abstract

Background: Cranioplasty aims to reconstruct skull defects from fractures, decompressive
craniectomies, tumors, and congenital anomalies in a cosmetically acceptable manner. We
present a technique in methyl methacrylate cranioplasty that gives excellent cosmetic results by
maintaining patient's calvarial curvature.

Method: Cranioplasty material is placed into a plastic bag and packed inside the defect. Wire
mesh cut larger than the defect is held in position to take the exact skull curvature. Once solid,
the implant is fixed in position using titanium plates and mini-screws.

Conclusion: This is a simple, inexpensive method of achieving the most cosmetically desired

cranioplasty results.
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Introduction

Cranioplasty is a widely practiced neurosurgical procedure that not only aims to protect
underlying brain tissue from skull defects, but also attempts to restore normal calvarial contour
in a cosmetically accepted manner [1,2,4,8,9]. Recent reports in the literature have documented
increasing numbers of brain and skull tumors requiring cranioplasty [1,2], and cranioplasty is
also required in patients undergoing decompressive craniectomies after traumatic brain injuries

or strokes, as well as those with congenital skull anomalies and skull fractures [1,2].

Ideal materials to be used for cranioplasty should have low thermal and magnetic conductance
and be biocompatible, inert, resistant to infections, lightweight, strong, easy to mold, radiolucent,
readily available, and relatively cost-effective [1-4,9,10]. Methyl methacrylate cranioplasty is
accepted in many centers as being superior to titanium mesh because it is radiolucent, less
expensive, easier to shape, and light in weight, it conducts less heat, and it has lower rates of
infection when compared with titanium implants [1,2,4-6,8-10]. Previous descriptions of methyl
methacrylate cranioplasty have focused on adding strength to the cranioplasty by using titanium
wires in the implant [2,7,10], but none has addressed the use of methyl methacrylate to improve
cosmesis as well. We present our simple and inexpensive technique that allows the cranioplasty

to take the exact curvature of the patient’s calvaria.

Improving cosmetic outcomes after surgeries in the face, neck, and scalp can be a challenge to
the surgeon as bad outcomes can be psychologically unacceptable for patients. Maintaining the
patient's calvarial curvature is an important cosmetic outcome to avoid negative psychological

effects if the cranioplasty flap has a grossly different curvature. Our technique is sufficiently
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durable using titanium plates and microscrews yet is technically simple and inexpensive,

yielding superior cosmesis through maintenance of the patient’s calvarial curvature.

Relevant Surgical Anatomy

The region of the defect for skull replacement is exposed in its entirety. A 1-cm margin of

normal bone edge is required to facilitate curvature of the implant with a wire mesh template.

Description of Cranioplasty Technique

Utilizing a Gelfoam template of the bony defect, we cut a wire mesh to the shape of skull defect
but with wider dimensions (Fig. 1). Precise measurements are not necessary. The cranioplasty
material is made by mixing 1 g of vancomycin powder (Hospira) with methyl methacrylate
monomer liquid (Howmedica) in a sterile bowl until it achieves a semisolid consistency. The
material is then placed into a plastic bag and carefully packed inside the skull defect, filling it
completely (Fig. 2). The mesh is placed over the plastic bag and firmly held in position from all
corners, allowing it to take the exact skull curvature (Fig. 3). Cool saline is irrigated over the
cranioplasty until the methyl methacrylate polymerizes and takes the shape and curvature of the
overlying wire mesh. Once solid, the methyl methacrylate implant is removed from the plastic
bag, and the inner surface is thinned and smoothened with a diamond drill if necessary to mimic
the contour of a normal calvaria. The custom cranioplasty flap is then fixed in position using

titanium plates and mini-screws (Biomet Thin-Flap plating system) (Fig. 4).

Indications and Limitations
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Indications for cranioplasty include skull fractures, decompressive craniectomies for strokes or
traumatic brain injuries, skull tumors, and congenital anomalies. This technique of methyl
methacrylate cranioplasty can be used in most patients. Patients with known allergies to methyl
methacrylate material are not candidates for this procedure. Active infection at the site of surgery
is also a contraindication. If the surgery involves removal of parts of skull bone that have

complex three-dimensional orientation_or in patients with defects larger than approximately 12

cm, custom-made cranioplasty made be more appropriate.

How to Avoid Complications

A piece of dried compressed Surgifoam (Ferrosan Medical Devices) is placed over the
duraplasty for extra protection from the thermal effects of the setting cranioplasty material. Prior
to its preparation, methyl methacrylate monomer liquid is mixed with vancomycin to minimize
the risk of postoperative infection. The inner surface of the methyl methacrylate implant is
thinned and smoothened with a diamond drill if necessary to avoid pressure and mass effect over

the brain surface.

Specific Perioperative Considerations

Preoperative workup includes identifying the abnormal skull lesion to be excised based on
preoperative CT and MRI scans. Postoperatively, a CT scan is obtained to ensure that there are
no complications like hematoma formation. Standard postoperative care including wound care

should be followed to avoid infection.

Information for Patients
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If the patient notices any redness, swelling, hotness, or pain at the site of surgery, this might

indicate hypersensitivity to methyl methacrylate or infection at the site of surgery, which can

spread to the methyl methacrylate implant. This warrants seeking immediate medical

consultation. Patients should avoid activities that put them at risk of direct head trauma to the

implant.

Key Points

1.

Use complete aseptic techniques during surgery and mix the methyl methacrylate
monomer with antibiotics to minimize risk of infection,

Cut the wire mesh in larger dimensions than the skull defect so that it can be held it from
all corners against the normal surrounding calvaria.

The methyl methacrylate liquid monomer is placed in a plastic bag to avoid direct contact
of the methyl methacrylate material with the brain surface, minimizing thermal effects of
the setting.

Allow the methyl methacrylate to harden slightly inside the plastic bag to allow for easier
and complete packing of the skull defect by the cranioplasty material.

The wire mesh must be held firmly from all corners against the surrounding calvaria to
assure that the methyl methacrylate reaches solid consistency and the cranioplasty flap
takes the exact curvature of patient's calvaria.

A piece of compressed Surgifoam applied over the dura protects it from thermal effects

during the methyl methacrylate polymerization.

The inner surface of the cranioplasty flap can be thinned using a diamond burr to avoid

applying pressure over the brain surface.
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8. Standard postoperative wound care should be practiced to avoid postoperative infection,
which warrants removal of the cranioplasty flap.

9. Avoid direct trauma to the cranioplasty flap as it is more fragile than normal skull bone
and can fracture.

10. This method may be inadequate for reconstructing areas of skull that have complex three-

dimensional configuration such as the orbital walls_or defects larger than approximately

12 cm.
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Fig. 1. Video screen capture showing cutting of wire mesh to larger than the skull defect.

Fig. 2. Illustration from video showing how methyl methacrylate in a plastic bag is packed into

skull defect.

Fig. 3. Video screen capture showing wire mesh held in place over curing methyl methacrylate.

This ensures the implant will take the exact skull curvature.
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Fig. 4. Video screen capture showing the custom flap held in position by titanium plates and

mini-screws.

Supplemental Video. Video that demonstrates the cranioplasty technique that yields superior
cosmesis through maintenance of the patient’s calvarial curvature. 2 minutes, 50 seconds, 775
MB.

This video can be accessed under the supplementary material tab at the following link:

http://link.springer.com/article/10.1007%2Fs00701-013-1800-3
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