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INTRODUCTION 

Cleft lip and cleft lip and palate are some of the most 

common congenital anomalies involving the face. The 

range of affection is variable, including bone and soft 

tissues, including the lip, oral cavity, nasal cavity, having 

a great impact on the growth and development, mostly 

affecting feeding and nutrition, language development, 

and dentition.1,2 

The failure in the fusion of the medial palatine process 

with both lateral processes during the intrauterine 

development will result in the primary cleft palate. The 

secondary cleft palate results when a fusion of both 

lateral processes fails to occur.3 

The first cleft lip and palate patient ever reported was a 

mummy more than 2000 BC. There is also a Greek 

terracotta statuette with cleft lip features from IV century 

BC. The first surgery documented to correct cleft lip and 

palate was allegedly performed by Celso, a Roman 

surgeon, during de year 25 AC.4 There are multiple 

descriptions of this pathology in ancient China. One of 

them was found in a book written by Liu An (179-122 

BC) named Huainan Zi, where he describes a patient born 

with a cleft lip and palate. The first cleft lip and palate-

related surgery in ancient China were performed and 

described during the Jin Dynasty (265-420 AC), in a 

book called Jin Shu, where they describe the case of a 

patient called Wei Yongzhi.5 

It is estimated that cleft lip and/or palate is one of the four 

most frequent congenital malformations and the main 
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ABSTRACT 

 

3D printing has been used for teaching purposes. Creating models for simulating surgeries. Gong et al presented a 

workflow for digital planning for surgery and Rendon et al previously presented a low-cost method with acceptable 

precision.  This paper aims to present a case where 3D printing surgical planning was applied for bone graft shape and 

dimensions. A 16-year-old female patient with a history of bilateral cleft lip and palate has received 6 surgical 

interventions to treat her congenital pathology. She begins orthodontic management at the age of 6 years and is 

referred to the plastic surgery service 10 years later, presenting oral and nasal fistula on the nasal floor with mainly 

liquid leakage. A bone graft was taken and applied from the patient's left iliac crest. the iliac crest is taken and the 

bone graft is molded Assisted with 3D printed model which is fixed in the premaxilla with a 14-hole linear plate. We 

proposed a new application for low-cost 3D printed models. Patient specific models have applications in cleft palate 

bone grafting. We present a case and more studies are required to measure variables as time, graft integration, and 

patient satisfaction.  
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head and neck congenital malformation. It affects 

between 1 in 500 to 1 in 2500 of the newborns in the 

world.6 In general, the Asian and Amerindian 

populations, have the highest prevalence, around 1 in 

500. In the European population, the prevalence is 

documented as intermediate, being 1 in 1000, and in the 

African population, the lowest prevalence, 1 in 2500.7 In 

Mexico, Navarrete et al, published a study where they 

found that cleft lip and cleft lip and palate was one of the 

main congenital malformations in newborns, 

documenting a prevalence of 4.9 in 10 000 live and death 

births (0.49/1,000).8  In another study with the same 

population, carried out between 2008 and 2012, the 

prevalence was 0.508 for every 1,000 births.9 In more 

recent studies published in 2014 the prevalence of cleft 

lip and cleft lip and palate has been observed to be 5.3 for 

every 10 000 births.10 

The etiology of this malformation is multifactorial, the 

alterations that are produced by alterations between the 

fourth and twelfth weeks of intrauterine life at the time 

when the primary and secondary palates are developing, 

produce the malformation. Cleft lip and palate are mainly 

caused by the lack of unity of the maxillary processes.11 

To explain this malformation, theories with different 

foundations have been put forward. Some support the 

hereditary character, others, the infectious toxic action. 

Naso-lip-alveolus-palatine fissures are almost always 

present in trisomies of chromosomal groups.13-15 Family 

incidence varies from 4% with an affected sibling, to 

17% when a sibling and the parents present the 

malformation.11 

3D printing has been used for teaching purposes. 

Creating models for simulating surgeries.12,13 Gong et al 

presented a workflow for digital planning for surgery and 

Rendon et al previously presented a low-cost method 

with acceptable precision.14,15 El-Ghafour et al and also 

Shen et al presented the application of molding appliance 

that improved the maxillary arch.16,17 To our knowledge 

no previous description of 3D printing was published 

earlier.  

This paper aims to present a case where 3D printing 

surgical planning was applied for bone graft shape and 

dimensions. 

CASE REPORT 

A 16-year-old female patient with a history of bilateral 

cleft lip and palate has received 6 surgical interventions 

to treat her congenital pathology. She begins orthodontic 

management at the age of 6 years and is referred to the 

plastic surgery service 10 years later, presenting oral and 

nasal fistula on the nasal floor with mainly liquid leakage 

Previous written consent signed by both parents a bone 

graft was taken and applied from the patient's left iliac 

crest; For this, we made an oblique incision with an 

inferior and posterior orientation to the left iliac crest, 

1cm from the dorsum of the anterior superior iliac spine 

with an approximate length of 5 cm. The incision is made 

parallel to the iliac crest, beginning 3 cm behind the 

anterior superior iliac spine to avoid the lateral femoral 

cutaneous nerve. 

Bone graft crafting assisted with 3D printing 

The anterior insertions of the external and internal 

oblique abdominal muscles and a segment of the tensor 

fascia lata muscle are sectioned, until reaching the 

periosteum, later with an oscillating saw, 4 cm of the iliac 

crest. Then de fact is measured according to the 

dimensions of the gap in the 3D model. And it was 

crafted until it was perfectly suited to the gap in the 

model in Figure 1. Then a plate of 2.0 with its respective 

screws was placed and fixed. Then a V-Y mucosal flap 

was raised and advanced for coverage without 

complications (no exposure, infection and with good graft 

survival. We chose this graft to give the chance of 

acquiring dental implants as soon as possible in case the 

mother and the patient decided.  

 
 

Figure 1: Here is the case illustration: On top is the 

3D printed model with the plate pre-molded. On 

middle pre-operative images and bottom the post-

operative images. 

DISCUSSION 

3D printing is a useful topic in plastic surgery, up to date 

more applications are emerging. In this particular case 

modeling the bone graft in patient-specific anatomy gives 

the surgeon a better understanding of the anatomy and 

geometrical distribution of specific patient requirements. 

To our knowledge applications of 3D printing in this 

context were not previously described. 
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Historically, since Manckovic, the use of 3D printing in 

plastic surgery has been used. We have previously 

proposed some uses in plastic surgery.18,19 The 

dimensional error is very acceptable. We use the 3D 

model to pre-model the plates in fractures, proving that 

we reduce surgery time, trans-operative bleeding and 

patient satisfaction.15,20 For these reasons we decided to 

use these advantages to carve the grafts and improve the 

contour and the contact surface. 

CONCLUSION 

Anatomical models help surgeons for better 

understanding. We proposed a new application for low-

cost 3D printed models. Patient specific models have 

applications in cleft palate bone grafting. We present a 

case and more studies are required to measure variables 

as time, graft integration, and patient satisfaction.  
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