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Sir,
3D printing in medicine has become an important tool in 

the pursuit of alternative measures for various conditions and 
it has the potential of becoming more useful in the future.

It consists of using materials such as plastic, metal, and res-
in and depositing them on one another in layers to produce a 
three-dimensional (3D) object. It has been primarily used in 
engineering to create prototypes; however, recent advances 
in printing materials have now been able to produce objects 
that are comparable with traditionally manufactured items.1,2

There are many potential uses for 3D printing in medicine 
which could have a significant impact in changing the way 
patients are treated for various conditions in the future. It 
has already been proved useful in custom prosthetics, dental 
implants, and eyeglasses, among others.1

3D printing became essential in the treatment and prog-
ress of our 3-year-old female patient with occipital acra-
nia who at the moment is not a candidate for surgery; the 
neurosurgery team has decided to wait until the patient is 
older (7 years old) to avoid the need of a second procedure 
due to bone resorption or head growth if a bone allograft or a 
titanium implant is used, respectively.3-5

For our patient, the occipital acrania represented a big 
obstacle for her during the rehabilitation process because 
they were afraid of hurting her due to the lack of protec-
tion of the whole occipital lobe. Because of this, an individ-
ualized helmet was created by 3D printing from a CT scan 
reconstruction of the same patient.

Computed tomography (CT) allows to generate a 3D 
reconstruction of images by detecting the radiation that 
crosses the body tissues through the sequential acquisition 
of a series of images separated by equal spaces by axial cuts 
or transverse oriented perpendicular to the axis; saving 
the images in digital format of image and communication 
in medicine (DICOM) that allows to generate an interface 

between the medical team and another image visualiza-
tion device.6 The 3D reconstruction is done through DICOM 
Osirix (Dicom Viewer, Bernex, Switzerland),a specialized 
software for image processing, where the two-dimension-
al images are stacked on the z axis by the distance of each 
cut made by the tomograph and thus reconstruct the 3D 
model of the patient’s head with the cranial deformation 
which will serve as a guide to generate the helmet model 
(►Fig. 1).

The generated model is exported to the computer-aided 
design (CAD) software SolidWorks, where the solid is used 
as a reference to generate the custom structure of the helmet 
taking as reference the frontal bone, the atlanto-occipital joint, 
the temporal bone and sphenoid bone. It has holes to allow 
ventilation and prevent excessive sweating in the patient.

After making the 3D model of the helmet on the solid of the 
human figure, an extraction or subtraction between pieces is 
made to make the hollow of the helmet with the anatomical 
shape of the head, which will allow the helmet to adapt appro-
priately on the area that needs to be protected (►Fig. 2).

This helmet can be adapted to the growth of her skull; 
it is made of a flexible photopolymer resin which has great 
resistance and flexibility that confers a better fit and comfort 
to the patient.

Thanks to this helmet, she has had a major breakthrough 
in physical therapy; her therapy is now performed correctly 
with not so many restrictions thanks to the protection given 
by the helmet, this helped her advance a lot faster in her motor 
development, she can now sit by herself and even stand on her 
feet for a few seconds with help. It is a reliable option for these 
types of patients as a temporary measure until they become 
candidates for a definitive cranioplasty.

Orthotic helmets are an alternative temporary measure 
for patients who cannot have the surgery or have to post-
pone it for different reasons; they protect the vulnerable 

Indian J Plast Surg 2019;52:252–253

Published online: 2019-09-12

http://orcid.org/0000-0002-9435-7283
http://orcid.org/0000-0002-1802-7186


253

Indian Journal of Plastic Surgery   Vol. 52   No. 2/2019

Letter to the Editor 

structures and hold them in place until the definitive treat-
ment can be performed. The production of the 3D printed 
helmet results in an expense of approximately $200, while 
the conventional helmets can reach up to $1,990.

These are the reasons that motivated us to propose an 
alternative low-cost technique for the temporary treatment 
of patients who have contraindications or do not have the 
economic resources needed for the surgery or for the conven-
tional orthotic helmets.

By sharing our experience using low-cost 3D printing, we 
not only prove the success in this particular case, but we also 
hope to accelerate the pursue in technological research and 
development to increase the repertoire of options offered for 
specific pathological entities.
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Fig. 1 CT scan 3D model of the patient’s head. Posterior and posterolateral view of the defect.

Fig. 2 Final flexible photo polymer resin helmet adapted to the patient’s anatomical head shape.


