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Summary 

Crouzon Syndrome is an autosomal dominant disorder and causes the mutation of the 

genes fibroblast growth factor receptor 2 (FGFR2) and fibroblast growth factor 

receptor 3 (FGFR3). The case of an 8 month old female was to become the study of an 

experimental technique used to correct the facial contours characterised by Crouzon 

Syndrome. The proposed treatment was that of min-face distraction by utilising the soft 

bone due to the patient’s young age. No sectioning of the bone would be done and the 

distraction would need to be completed before the calcification of the cranial bones and 

sutures.
1, 2, 3 

 

 

Introduction 

Crouzon first described Crouzon Syndrome in 1912. This syndrome appears in 1 in 50 000 to 

1 in 100 000 births and is transmitted by an autosomal dominant pattern and has practically 

complete penetrance. This mutation causes a change in the proteins’ amino acid sequence and 
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this causes some of the sutures in the skull to close prematurely. This means that the growth 

of the skull is hindered in the direction of that suture but growth still continues and a 

misshapen head is the result. Sutures in the face also close prematurely and cause the face to 

be flat, this in turn causes the orbits of the eyes to be shallow and the eye balls are forced to 

protrude slightly.  The nasal passages are often compressed due to underdevelopment and 

breathing problems are the result. The treatment options that are available are the Le Fort 1, 

Le Fort 3 as well as the monobloc and the halo distraction. 

The Le Fort 1 brings the mid face from just above the maxillary teeth to just above the nostrils 

forward. 

The Le Fort 3 brings the mid face from the maxillary teeth to the cheekbones forward. 

The monobloc brings the entire min-face forward.
3
 

 

How this is achieved is that the bones of mid-face are cut, across the nose in the bridge area, 

under the orbits of the eyes and down the sides of the cheekbones. Once this is done the bones 

are moved in to a more correct position and held there by bone grafts, plates and screws.
4
 

In the case of the halo-distraction the same cuts are made and a halo is secured to the patients 

head. The maxillary teeth are splinted and this splint is attached to the halo. Everyday the 

patient or the patient’s parents would turn screws and a distraction device would pull the mid-

face forward a small amount and gradually the correct form would be reached. In past cases 

the mid-face has been moved by 1mm per day. These types of operation would be performed 

on the patients ranging from 3 to 16 years and would spend less than a week in hospital. The 

amount of distraction can range from 14 to 40mm depending on the patient.  

The disadvantages of using the Le Fort I, Le Fort III, Monobloc and halo-distraction are that 

they all depend on extensive surgery. A sagittal strip craniotomy is used for patients with 

isolated sagittal craniosynostosis. Often the frontal area and supraorbital rims are over 
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corrected and this requires cutting through the orbital roofs and through the anterior of the 

cribriform plates. On the lateral sides of the temporal fossa the supraorbital rim is brought 

forward and kept there using metal or absorbable screws and plates. 

Other disadvantages are the scaring that takes place when transcutaneous wire fixations is 

used, as wires are attached to the inferior and lateral orbital rims. The wires are used to 

connect the mid-face to the distraction device.  

The large amount of trauma that the child experiences, is also a disadvantage. There is the 

physical trauma of the many operations needed as well as the psychological trauma due to the 

wearing of large extraoral devices. 

An experimental distraction technique will be described and it advantages discussed.  

 

Case Report 

A. 8-month old female presented with exophthalmos and retrusion of the min-face. She was 

diagnosed with Crouzon Syndrome. The treatment for this particular patient has been chosen 

because of the infant’s young age. At this stage the bones of the skull are still very soft and 

the bones would not have to be cut for them to be moved.
5
  

The treatment is similar to a halo distraction but because of the softness of the bones the halo 

would not have the correct support or anchorage. The anchorage that is needed can only be 

found in the area just above the ear, as this is the only hard bone in the skull at this time so 

this is the area to which a distraction device would need to be anchored. The device used in 

this situation, is one that extends in length. Turning a screw that is incorporated onto the end 

of the extension arm controls the amount of extension. The device would then be attached to a 

pin that is implanted into the zygomatic arch. The screw would be turned daily and the mid-

face would be pushed forward. The bones would be held in this position in the same way that 

fixed orthodontics move the teeth. Osteoclasts would destroy bone in the direction of the 
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movement and osteoblasts would rebuild bone in the opposite direction. There remains the 

issue of anchorage to which the distraction device will be attached. The area to which this 

anchorage would be attached is that of the temporal bone area, just above the ear. This 

anchorage would have to be cast as intimate contact is needed between the fitting surface of 

the structure and the bone of the infant’s head. It was decided that the structure should be 

manufactured from titanium because of its exceptional biocompatibility. The structure would 

have a mesh, fitting surface so that titanium cranial screws could fasten it to the bone and two 

parallel struts would emerge perpendicular to the fitting surface through the skin. It is to these 

struts that the distraction device would be secured.
6
 

 

Clinical Procedures 

Firstly an impression of the infant’s head was taken, this was done to determine the trajectory 

of the distraction devices as well as to establish the position of the pins implanted into the 

zygomatic arches. Once this was done the area of the temporal bone was marked off and 

impressions were taken. 

 

Laboratory Procedures 

Models were poured and duplicated in a refractory material. (Fig.1, Fig.2) 

 

Figure 1,2 Poured and duplicated models 
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A wax mesh was used to create the fitting surface and plastic rods were used to create the 

parallel struts. The structure was cast and finished to a high shine, devoid of scratches and 

nicks. (Fig.3)    

 

                             Figure 3 Finished anchorage structures. 

 

Laboratory Complications 

The complications experienced were due to the design of the anchorage structure and the 

castability of titanium.  

The design of the anchorage was a problem because it did not encourage the flow of the 

molten titanium metal. Molten titanium acts similarly to thick oil and titanium has a low 

specific gravity that decreases its casting pressure. These complications were bypassed by 

introducing auxiliary sprues and channels to help the molten metal reach the outer parts of the 

structure.  

 

Conclusion 

Unfortunately the patient was diagnosed with meningitis during the manufacturing of the 

anchorage structure and therefore the treatment could not be completed. The proposed results 

of the treatment would be the alignment of the mid-face to create a more normal profile as 
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well as the deepening of the orbits of the eyes. The obstruction of the air passage due to the 

underdevelopment of the mid-face would also be relieved. 

The infant would also be saved the trauma of the multiple surgeries that would have to be 

performed using the traditional distraction techniques. 

The problems that could be experienced are the asymmetrical advancement of the mid-face 

whereby one side of the face could move faster or in a slightly different trajectory another 

possible problem is that the pins implanted into the zygomatic arches may become loose due 

to soft bone and there is the possibility of bone growing over the anchorage structure whereby 

complications would arise when the structure is to be removed. Fortunately the success rate of 

the other distraction techniques is very high and the patient will be able to receive the correct 

treatment in due course.
7
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