
Neurosurg Focus Video 4 (2):V2, 2021

NEUROSURGICAL  

 FOCUS
VIDEO

© 2021 The authors, CC BY 4.0 (http://creativecommons.org/licenses/by/4.0/)

Transcript
0:39 Simulation Model. Craniosynostosis is a pre-

mature fusion of cranial sutures and requires surgery to 
decrease cranial pressure and remodel the affected areas. 
However, mastering these procedures requires years of 
supervised training. To shorten the training time, surgi-
cal simulation can be used. Several neurosurgical training 
simulators have been created to shorten the learning curve. 
Laboratory training is fundamental for acquiring familiar-
ity with necessary techniques and skills to properly handle 
instruments.1,2 The main goal of this video is to present a 
novel simulator for the training of the endoscopic treat-
ment for scaphocephaly and trigonocephaly, covering all 
aspects of the procedure, from patient positioning to per-
forming osteotomies. The head model is based on a com-
bination of real CT images obtained from a scaphocephaly 
patient and a trigonocephaly patient. From the DICOM 
images, a three-dimensional reconstruction was created 
of a skull shape with both scaphocephalic and trigonoce-
phalic features. A special resin in the shape of the skull 
constituted the basic structure of the craniosynostosis 
training module. This was complemented with a synthetic 
reproduction of brain tissue and the superior sagittal sinus. 

The training module is then connected to a puppet infant 
body by a simulated cervical spine (acrylic composition). 
In this way, the head is locked by a simple acrylic connec-
tion. Using this model, training is performed as if it was a 
real operation on a real infant. The model is commercially 
available and can be used for training on hands-on courses 
and in regular neurosurgical residency curriculum.

2:36 Scaphocephaly Approach.
2:40 Demonstration of Placement and Skin Inci-

sion. For scaphocephaly, the model is placed in sphynx 
position, taking care that the head is placed as extended 
as possible, parallel to the floor. For training purposes, the 
areas of the intended bone resection are being drawn on 
the skin. Next, the skin incisions are drawn, one behind 
the anterior fontanelle and one before the posterior fonta-
nelle.3–5

3:14 Endoscopic Technique. The first step is the dis-
section of skin and galea from the bone. This phase can 
be done with a direct vision or with rigid endoscopic as-
sistance. The second step should be the dissection of dura 
from the bone. The endoscope is used to take out some 
emissary veins along the way that can be coagulated with 
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a bipolar forceps.3–5 This step may reduce the blood loss. 
This is an endoscopic view of the model showing the su-
perior sagittal sinus just below the sagittal suture. The 
scaphocephaly model has a real good representation of 
this sinus.1,2 Trainees can try to push down the dura and 
take out the overlying bone.

4:06 Metopic Approach.
4:09 Demonstration of Placement and Skin Inci-

sion. The model is placed in supine position. The skin 
incision is drawn as low as possible just behind the hair 
line, which is sometimes difficult to establish in small ba-
bies. A W-shaped skin incision will allow to progress a 
safe subgaleal dissection and bone resection.3–5 The model 
presents skin consistency quite similar to human skin, al-
lowing trainees to experience the difficulties of the tech-
nique.1,2

4:48 Endoscopic Technique. In the first step, skin is 
dissected from the bone. Then, the trainee can enter the 
endoscope to perform epidural dissection and bone re-
moval. It is very important that the bone resection is pro-
gressively following the contour of the bone to avoid too 
much dura and brain compression. Rongeurs, heavy bone 
scissors, and chisels can be used to perform the osteotomy 
up to the frontonasal suture.1–6
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