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An individualized 3-dimensional 
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after dermis-fat grafting for 
complex sockets

Daphne L. Mourits
Jelmer S. Remmers
H. Stevie Tan
Annette C. Moll
Dyonne T. Hartong

Ophthal Plast Reconstr Surg. 2018 Apr 3. doi: 10.1097/IOP.0000000000001113. [Epub ahead of print]

10



519881-L-bw-mourits519881-L-bw-mourits519881-L-bw-mourits519881-L-bw-mourits
Processed on: 30-5-2018Processed on: 30-5-2018Processed on: 30-5-2018Processed on: 30-5-2018 PDF page: 170PDF page: 170PDF page: 170PDF page: 170

170

Chapter 10

170

Abstract 

Purpose
To introduce a novel technique to design individually customized conformers for 
postenucleation sockets with dermis-fat implants.

Methods
We use a three-dimensional (3D) scan of the frontal face/ orbit and eyelid 
contour to design an individualized conformer. This polymethylmetacrylate 
printed conformer is adapted to patients’ socket, palpebral fissures, horizontal 
lid aperture, curvature of the eyelids and mean diameter of patients’ contralateral 
eye. Sutures through holes in the inferior part of the conformer and in the 
extension can be placed to fixate the conformer and anchor fornix deepening 
sutures.   

Results
A correct fitting conformer can be printed and attached to the socket and eyelids. 
The shape of this conformer can be used subsequently post surgically to design 
the ocular prosthesis. 

Conclusion 
Pre-surgical planning is important to anticipate for a functional socket to 
adequately fit an artificial eye. The presented technique using 3D imaging, 
designing and printing promises to prevent conformer extrusion and forniceal 
shortening. 
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Introduction

Dermis-fat implants are used for socket rehabilitation after enucleation as primary 
or secondary implant. The dermis-fat implant is favoured over the allogenic 
implant in cases with insufficient conjunctiva for adequate fornices.1,2 The fornices 
need to be deep enough to carry and retain an ocular prosthesis. The fornices 
also contribute to prosthetic eye movement.3 Insufficient conjunctiva may occur 
in cases of previous chemical burns, external beam radiotherapy, excessive 
trauma, or after extrusion of the primary implant. Use of a dermis-fat graft allows 
the surgeon to increase the conjunctival surface since the remaining conjunctiva 
may be attached on the edges of the graft, which allows the conjunctiva to 
extend over the central surface of the dermis. To prevent contraction, adhesion 
and symblepharon in the healing process and to achieve adequately shaped 
fornices a conformer needs to be placed immediately after surgery and has to 
remain in situ for a minimum of 6 weeks. Today, standard fornices conformers 
are most frequently used. This is a standard shell (oval / convex shaped) with a 
central sparing made of polymethylmetacrylate (PMMA). The conformer comes 
in different sizes and can be chosen at best fit, but they are not individually 
customized and offer minimal possibilities of fixation.

During the healing period the shape of the socket may alter due to swelling and 
subsequent reduction of swelling. The standard conformer may become too small 
which may lead to forniceal contraction and displacement or even luxation of the 
conformer. Discontinuation of conformer wear or displaced conformers may result 
in further shallowing of the fornices. Therefore, we have invented a technique to 
design individual customized conformers which have a very low risk of extrusion. 

Technique

Surgical planning
The process described below is visualized in a workflow (Supplement 1). 

A three-dimensional (3D) scan, using a handheld scanner (Artec Spider, Artec 
Europe, Luxembourg), is made from the frontal face / orbit and eyelid contour. 
In patients who have had prior eye removal surgery and are planned for socket 
revision an impression of the socket is made and scanned. This scan is merged 
with the three-dimensional facial scan to obtain most complete visualisation 
of the current shape of the socket. Based on this scan in 3D a design of the 
conformer is made in ‘Meshmixer’, Autodesk, San Rafael, USA. Leading features 
are the socket, palpebral fissures, horizontal lid aperture and the curvature of the 
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eyelids. The curvature of the conformer is based on patients’ individual curvature 
of the eyelids, and the width of the conformer is based on the mean diameter of a 
normal eye or of the patients’ contralateral eye. At both the temporal and medial 
side the conformer extends ca. 3 mm beyond the eyelid aperture. The conformer 
is convex shaped with a wing-shaped extension at the front. The extension 
equals the size of the horizontal eyelid aperture and serves for stabilisation and 
positioning, but also to prevent upper and lower eyelid adhesion with possible 
subsequent narrowing of the eyelid aperture. Tiny holes in the conformer allow 
fixation of the conformer with sutures, preventing its extrusion. The holes in the 
extension can be used to suture the upper and lower eyelid to the extension. 
Holes in the inferior part of the prosthesis can be used to anchor fornix deepening 
sutures. By simultaneous 3D visualisation of the face and the conformer, it is 
possible to tune the shape and size of the conformer in the correct proportions.

From the completed computer design, the conformer is printed with a SLA 
3D printer stereolithography printer (Rapid Shape GmbH, Heimsheim, Germany 
or Form2, Formlabs, USA) in biocompatible class 2A material (NextDent Ortho 
Rigid or Dental LT Clear Resin (NextDent, Soesterberg)). Subsequently it is post 
cured, polished and sterilized conform standard PMMA prosthesis procedures. 

Surgery
Dermis-fat implant surgery is performed according to the described method 
of Hintschich.4 In case of insufficient conjunctiva, the conjunctiva is attached 
peripheral to the dermis (the central portion does not need conjunctival coverage) 
so that the individual customized and printed conformer can be fit in the socket 
with the eyelids closed. Through two inferior holes, fornix-deepening sutures 
(prolene 5-0) are fixated at the periost of the inferior orbital margin, externalized 
through the skin and knotted on a silicone tube. The eyelids are sutured to the 
central extension. In the case of healthy conjunctiva the personalised conformer 
is fixated for 6-10 weeks, for sockets with known excessive contraction, the 3D 
printed conformer will be left in situ for the duration of 4 months.

Postsurgery
A dummy conformer is designed in 3D, based on the dermis-fat conformer. 
Shape, curvature width and height are similar, however the extension and holes 
are removed. The dummy is printed with a SLA 3D printer in biocompatible class 
2A material. After 10 weeks of epithelization of the wound, the sutured dermis-
fat conformer is removed and the dummy conformer is tried. Onto the dummy 
conformer the position of the pupil is marked. The contour of the dummy may 
be conventionally adapted if necessary. The colour of the iris and sclera are 
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determined as well the diameter of iris and pupil. This adapted dummy is then 
used as model for the prosthesis, which is manufactured by traditional means 
(embedding the model in plaster to obtain a mold which is subsequently used to 
make the prosthesis). 

Clinic
Today, we have applied the individualized dermis-fat conformer in five patients. 
All patients had a complex history with shallow or obliterated fornices. We 
want to underline that the technique is especially of additive value in patients 
with complex sockets and that sometimes only dermis-fat grafting will not be 
sufficient. In these cases additive fornix re-creation with buccal mucosa grafting 
in combination with a 3D conformer is a potential solution.

Case 1
A 26-year-old man with an (ocular) firework trauma at the age of 12. A perforating 
keratoplastic surgery a chaud was performed with buccal mucosa grafting. After 
removal of scarring and the mucosa covering the cornea a temporary improved 
vision was obtained, however the corneal transplant became vascularized and 
the visual acuity was lost. In the following years several surgeries followed to 
remove recurrent symblephara. An entropion correction of the upper eyelid was 
done and in the same year an inferior and superior fornix reconstruction with 
amnion transplant was performed. Since the ocular irritation remained and the 
cosmetic result was unacceptable for the patient an enucleation with insertion of 
a dermis-fat implant and a 3D designed and printed conformer was done. Re-
epithelization of the graft was slow and although prior results were promising,  
shallowing of the fornix impaired adequate prosthesis wear and another fornix 
reconstruction with buccal mucosa grafting and subsequent insertion of a 3D 
conformer was done. Now, 6 months later, adequate fornices are seen with a 
good prosthetic fit.

Case 2
A 52-year-old man, presented at the age of 26 with a shot wound of the right 
orbit. The bullet perforated the lower eyelid and orbit. After vitrectomy no residual 
vision was left. The eye became painful and phtisical and 16 year post trauma 
an enucleation with baseball implant insertion was performed. After years of 
complaints of a painful feeling in the socket and malpositioning of the (several 
times refitted) prosthesis the baseball implant was exchanged for a dermis-fat 
graft with a 3D conformer. Three months post surgery a quiet epithelized socket 
with adequate fornices was obtained.
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Case 3
An 11-year-old boy with congenital bilateral anophthalmia was referred after years 
of stretching of the sockets with upscaling conformers. Main complaint was a 
disturbing continuous flow of (infected) mucus. No sufficient forniceal lining was 
seen and in order to adequately fit a prosthesis a bilateral socket reconstruction 
with a dermis-fat graft and 3D conformer was done. Now, 4 months after surgery 
adequate fornices are seen and prostheses will be designed according the size 
of the current conformer.

Case 4
A 35-year-old woman had a history of a chemical burn at the age of two, after 
which she has had symblepharon removal, orbital floor reconstruction and finally 
at the age of 34 years an enucleation with dermis-fat graft (without conformer) 
elsewhere. She was referred because of a fast postoperative  socket contraction. 
Fornix deepening sutures sorted no effect and we performed a buccal mucosa 
transplant in combination with a 3D conformer to deepen the fornices. The 
conformer was kept in place for 4 months. After 6 months the socket was still 
quiet with adequate fornices.

Case 5
A 28-year-old woman had a history of Toxic Epidermal Necrolysis 10 years ago 
after which she developed a persistent epithelial defect in the left eye. This defect 
was covered by an amnion transplant. Repeated surgery for symblephara was 
done without success and because of cosmetic dissatisfaction of the blind and 
exoforic eye the patient desired removal of the globe. Enucleation with dermis-fat 
grafting and 3D conformer insertion was done. After 4 months follow up a quiet 
socket was seen with adequate fornices and a well-fitting prosthesis.

Figure 1 depicts the last described patient (case 5) after 4 months of follow up.
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Figure 1. Case 5. Four months post dermis-fat implant with a 3D dermis-fat conformer and prosthetic eye in situ OS.
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Input:	facial	scan	using	a	
handheld	scanner

Manual	selection (on	the computer)	of	the positioning	of	
the dermisfatconformer and determination of	contours
and curvatures based on	the facial	scan	if available in	
combination with the socketimpression input.	

Design	convex-shaped
conformer	following prior	
determined contour

Adaptation	of	design	convex-shaped
conformer	following determined
curvature with a	virtual	best	fit	sphere
following the curvature of	the eyelids

Addition of	a	wingshaped extension	based
on	desired horizontal eyelid aperture and
addition of	holes	for fixation of	the sutures

Final result printed	with	a	SLA	3D	
printer stereolithography printer in	
biocompatible	class	2A	material.

Workflow

Input:	facial	scan	using	a	
handheld	scanner

Manual	selection (on	the computer)	of	the positioning	of	
the dermisfatconformer and determination of	contours
and curvatures based on	the facial	scan	if available in	
combination with the socketimpression input.	

Design	convex-shaped
conformer	following prior	
determined contour

Adaptation	of	design	convex-shaped
conformer	following determined
curvature with a	virtual	best	fit	sphere
following the curvature of	the eyelids

Addition of	a	wingshaped extension	based
on	desired horizontal eyelid aperture and
addition of	holes	for fixation of	the sutures

Final result printed	with	a	SLA	3D	
printer stereolithography printer in	
biocompatible	class	2A	material.

Workflow

A	socketimpression is	optional extra	input	that can be incorporated in	the workflow	as	follows:	
The	impression is	scanned and merged with a	facial	scan	(in	which the impression is	in	situ).	The	
impression is	subtracted from the facial	scan,	resulting in	a	digital	visualisation of	both the shape
of	the socket	and eyelids.	This can be used to determine the shape and contour	of	the
conformer.

Optional input	extra	in	patients planned for a	socket	revision

Supplement 1. 

A socketimpression is optional extra input that 
can be incorporated in the workflow as follows: 
The impression is scanned and merged with a 
facial scan (in which the impression is in situ). 
The impression is subtracted from the facial scan, 
resulting in a digital visualisation of both the shape 
of the socket and eyelids. This can be used to 
determine the shape and contour of the conformer.

Input: facial scan using a 
handheld scanner

Manual selection (on the 
computer) of the positioning of 
the dermis-fat conformer and 
determination of contours and 
curvatures based on the facial 
scan if available in combination 
with the socketimpression input.

Design convex-shaped conformer 
following prior determined contour

Adaptation of design convex-
shaped conformer following 
detemined curvature with a virtual 
best fit sphere following the 
curvature of the eyelids

Addition of a wingshaped 
extension based on desired 
horizontal eyelid aperture and 
addition of holes for fixation of the 
sutures

Final result printed with a SLA 3D 
printer stereolithography printer in 
biocompatible class 2A material
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