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ABSTRACT 

The primary aim of this paper is to present a case study on the mandibular reconstruction 

of a 25 year old patient by means of a fibula free flap and implant supported fixed partial 

denture after undergoing surgical removal of an odontogenic myxoma. Odontogenic 

myxoma are rare, slow growing, locally invasive lesions that do not metastasise. The 

second objective is to present the theory behind some of the decisions made regarding the 
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patient’s past treatment option with submucosal abutments and a screw retained fixed 

partial denture as well as the future treatment options with transmucosal abutments and a 

cement retained fixed implant supported fixed partial denture. 

 

Note: all photographs courtesy of faculty of dentistry, University of The Western Cape’s 

archives. 

 

INTRODUCTION 

Thoma and Goldman first described the dontogenic myxoma in 1947.
1
 According the 

international classification of odontogenic tumours it is defined as, “a benign odontogenic 

tumour of mesenchymal origin that is locally invasive and consists of rounded and 

angular cells that lie in abundant mucoid stroma”.
2
 It has been classified as an 

odontogenic tumour as it resembles the dental pulp on a microscopic level.
3 

This 

classification of tumours are rare, slow growing, and according to Keller not known to 

metastasise or undergo malignant transformation.
4, 5

 It has been documented that 

odontogenic myxoma can infiltrate surrounding tissues quite aggressively, and has a high 

recurrence rate owing to its non-capsulated structure and invasive nature.
1, 6 

It is therefore 

essential that regular postoperative check-ups are as recurrence is presumable during the 

first two years. Even after this crucial period patients should still consider going for 

yearly check-ups as literature confirms the possibility of late recurrence.
6, 7
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Radiographically the tumour is described as a uni-ocular or expansive multi-ocular 

radiolucency. Some authors describe it as a “soap bubble” or “tennis racket” 

appearance.
1, 3, 8

  

 

There is good continuity in various publications that in most cases the mandible is 

affected, usually in the molar and ramus regions.
6, 8

 Clinically, odontodoms are often 

asymptomatic giving it time to grow to considerable size before the patient notices it. 

Some literature does however show that pain, diasthesia, ulceration of the soft tissues or 

tooth mobility may accompany the tumour.
8
 Even though documented as rare, 

odontogenic myxoma is the second most common odontogenic tumour in Africa after the 

ameloblastoma and usually detected accidentally on radiographs.
1, 4

 Possible treatment 

modalities range from simple curettage to radical resection or complete surgical removal 

of the mandible (mandibulectomy).
8
  

 

Vascularised free tissue transfers such as iliac crest, radial forearm and fibula free flap 

tissue transfers are well recognised surgical reconstructive options.
6
 In recent years 

osteocutaneous free flap and endosseus implants have become increasingly popular as a 

reconstructive option after extensive tumour removal. The surgeon should constantly take 

into consideration, while planning and performing the bone grafts, that the success of 

postoperative, prosthetic treatment depends largely on the position and height the bone 

graft is placed.
9
 The extent and location of the mandibular defect determines the number 

of cuts (osteotomy) needed to shape the straight fibula into the original mandibular 

contour. The number and location of osteotomies are especially important in establishing 
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the intermaxillary relationship of the alveolar crests to allow optimal implant 

placement.
10

  

 

Finally, once sufficient osseointegration between the grafted bone and the endosseus 

implants and good intermaxillary relationship of alveolar crests has been determined by 

the surgeon the dental technologist can begin to manufacture the desired prosthetic 

treatment option.  

 

CASE REPORT 

After an initial misdiagnosis of a tumour a patient was referred to the faculty of dentistry, 

University of The Western Cape, Cape Town, at Tygerberg Hospital. In November 2004, 

24 year old female presented with a pain on the right side of her mandible accompanied 

by swelling. A panoramic radiograph and biopsy determined that a rare, non-capsulated 

benign tumour of the mesenchymal tissue, known as was developing in the mandibular 

fourth quadrant.
3, 4

 The patient was diagnosed with odontogenic myxoma of the mandible 

(Figure 1). Associated root resorption and tooth displacement was present.
3
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Figure 1: Panoramic radiograph showing  

odontogenic myxoma in the patient’s fourth  

entire quadrant. 

 

The chosen treatment modality commenced in October 2005 when the patient underwent 

radical resection of the mandible, know as a hemi-mandibulectomy, resulting in removal 

of the entire fourth quadrant and odontogenic myxoma (Figure 2). This was followed by 

a fibula free flap tissue transfer, a well documented procedure in previous studies 

conducted on similar cases.
6
  

 

 

Figure 2: Photograph of the surgical resection  

of the Mandible.  

 



Page 6 of 15 

The straight fibula required two osteotomies in an effort to restore the original contour of 

the mandible as well as the intermaxilllary relationship of the alveolar crests; it can 

therefore be classified as a Class III mandibular defect (Figure 3).
10

  

 

 

Figure 3: Panoramic radiograph indicating  

the two Osteotomies.  

 

After a six month healing period a stent was fabricated and used to guide the surgical 

placement of 4 externally hexed implants. The healing abutments were placed shortly 

after in March 2006 (Figure 4). 

 

 

Figure 4: Photograph showing the four healing abutments 

placed postoperatively. 

 



Page 7 of 15 

In April 2006 impressions were taken with the submucosal abutments in place for the 

fabrication of two possible treatment options, a metal-ceramic fixed implant supported 

long-span bridge or metal-acrylic fixed implant supported partial denture. The clinician 

and dental technician decided that a meal-ceramic implant retained fixed partial denture 

was the most suitable restorative option. From June 2006 to August 2006 3 metal 

substructures were tried in, none of which could achieve a passive fit on the submucosal 

abutments. A final fitting was done shortly after which again could not achieve a passive 

fit. In an effort to achieve a passive fit with the least amount of strain on the implants a 

substructure was sectioned and seated on the submucosal abutments in the mouth. The 

substructure was then joined using non-shrinkage acrylic. A set-up was done, the acrylic 

bridge processed over the substructure, polished and finished for placement in the 

patient’s mouth as a screw retained temporary appliance in November 2006. 

Arrangements were made concerning the continuation of the patient’s treatment in 2007. 

 

DISCUSSION 

The main goal of mandibular reconstruction is to restore form, function, and aesthetics 

and improve quality of life.
11

 Aesthetically and functionally the metal-acrylic screw 

retained implant supported fixed partial denture that was fixed in November 2006 was 

very successful. Visually the patient’s form and aesthetics was very satisfactory after 

completion and placement of the appliance. Functionally it seems as if the appliance has 

been put to good use as significant wear could be seen on the acrylic teeth. Sectioning the 

substructure and joining it with non-shrinkage acrylic while seated on the submucosal 
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abutments may have reduced some of the stresses caused by the non-passive design of the 

substructure (Figure 6).  

 

 

Figure 6: Radiograph showing that  

Substructure could not achieve a passive fit 

 

Failure to achieve a passively fitting substructure on screw retained submucosal 

abutments does however not seem to be an uncommon obstacle when working with 

screw retained implant systems. There is substantial evidence of the difficulty of 

achieving this.
12

 Other common problems associated with these type of systems include 

aesthetics, phonetics, mechanical failure of screws, contamination of screw joints and 

screw joint access may be difficult.
13

  

 

Dental implant supported oral rehabilitation is often the goal of mandibular 

reconstruction following surgical resection of the mandible.
10

 Although bone grafts aim 

to restore the continuity of the mandible, the end result is often a poorly aligned arch not 

at all ideal for functional restorations.
9
 In this study the fibula was not aligned ideally but 

was used to achieve a good functional and aesthetic result. 



Page 9 of 15 

 

There are some disadvantages related to mandibular reconstruction such as existence of a 

bony step as the fibula has much smaller dimensions than the mandible. This would also 

be the reason for insufficient vertical height.
10

 

 

Although a metal-ceramic bridge would have had excellent aesthetics a metal-acrylic 

screw retained implant supported was chosen instead mainly due to lack of space and 

predicted distortion of metal substructure due to metal creep during the porcelain firing 

cycles. Further more the cost was substantially less, it was less time consuming to 

manufacture, the substructure and titanium screw could be re-used if necessary and it is 

difficult to repair fractures of in-service ceramic structures.
13, 15

 

 

The treatment arranged for 2007 and seven would include removal of the prosthesis that 

was fixed in the patient’s mouth at the end of 2006 as well as the submucosal abutments. 

The old abutments and appliance were to be replaced by new transmucosal abutments, 

and a metal-acrylic appliance. It was decided that the appliance be cement retained. This 

treatment plan did unfortunately however not materialize. 

 

There is however substantial theory to support the recent choice of transmucosal 

abutments and cement retained metal-acrylic fixed partial denture. Transmucosal 

abutments are used to maintain some distance between the oral mucosa and the fitting 

surface of the prosthesis which aids in oral hygiene. Cement retained implant supported 

fixed partial dentures are thought to have the most favuorable occlusion and aesthetics.
13
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Hoftede et al. describes a step-by-step alternative technique for the fabrication of a 

complete arch, cement-retained, metal-acrylic, implant supported fixed partial denture. 

Although the article deals with a full arch rehabilitation, the same laboratory procedures 

would apply to the case under discussion.
13

 

 

Various shoulder designs give the clinician and dental technician design variation. They 

can decide to have the prosthesis finish below gingival margins. This could provide a 

more natural appearing emergence profile for the superstructure.
12

 

 

The advantages when using cement retention in conjunction with transmucosal abutments 

is that the cemented joint is essentially simple and can be used in conjunction with 

conventional restorative techniques, when cemented correctly the combination can 

theoretically minimise effect of errors in the substructure and achieve a more passive fit, 

have excellent retention, are relatively inexpensive to fabricate and require minimal 

laboratory skill.
12, 13

  

 

Similarly the combination has disadvantages. Cemented joints are not readily retrievable 

and the prosthesis needs to be destroyed in many cases to get the screw and loosen the 

abutment, flow of excess cement is not easily controlled and may cause irritation and 

inflammation of surrounding tissues, finally accurate control of the cement thickness is 

not easily achieved and incorrect final occlusion of the prosthesis may be the final 

result.
12
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When phase one of the recently proposed treatment plan commences in 2008 it should be 

remembered that literature advises that the subgingival extent of the cement should be 

limited to allow easy cementation, removal of excess cement and checking of the 

marginal gap.
14

 

 

The patient’s age and sex made her a very likely statistic for odontogenic myxoma of the 

mandible. According to various author’s findings these tumours have a slight predilection 

to females and usually occurs between 20 and 40 years of age.
6, 16

 The fact that she 

experienced pain prior to her diagnosis may have been to her advantage in the sense that 

odontogenic myxoma is regularly asymptomatic.
8
 This could have been a fatal factor in 

this case had the tumour gone unnoticed by the patient for too long. 

 

 

CONCLUSION 

Although very rare odontogenic myxoma can cause considerable damage in the oral 

cavity, and in some cases be fatal if diagnosed too late and allowed to grow to 

considerable size. Surgical removal of these tumours should follow soon after the initial 

diagnosis. Unfortunately for this patient some critical factors governing the formation of 

these odontogenic tumours were in play, she was between 20 and 40 years of age and 

female. On the other hand, thanks to the dentists, surgeons and radiographers at the 

University of The Western Cape the tumour was picked up sooner than later. Also since 

the radiographic appearance is indistinguishable from ameloblastoma it is very difficult 

to initially determine the type of odontogenic tumour. 
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Surgical resection of this class three mandibular defect proved to be successful in this 

case as the modality of removing the odontogenic tumour after which the fourth quadrant 

could be reconstructed by means of a vascularised free tissue transfer, the fibula free flap 

tissue transfer. Osseointegration was successfully achieved after placement of the four 

externally hexed implants. Standard procedures were followed in constructing the first 

appliance. When considering the aim of orofacial rehabilitation, this first appliance the 

patient received in 2006 restored good form, was aesthetic and seemed to produce good 

function. There was however the problem that the substructure could not be fabricated to 

achieve a passive fit. In the long run this may be detrimental to the implants as excessive 

stress may lead to major implant failure and is the reason for this appliance to be only 

considered as temporary. 

 

A remake of the prosthesis over alternative transmucosal abutments was suggested in an 

effort to achieve a passively fitting appliance and relieve stresses which may cause 

implant failure. Unfortunately the appliance has not yet been fabricated due to 

unfortunate complications. Treatment will however continue in 2008. It is therefore 

difficult to give results obtained from primary data.  

 

It has been concluded, that although not ideal, it can be said that the available secondary 

data does support our predicted success with the transmucosal abutments and cement 

retained implant supported fixed partial denture. Hofstede et al’s. approach to 

constructing this type of denture is, compared to porcelain-fused-to-metal implant 
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supported bridges, very aesthetic and inexpensive. He claims that he achieved excellent 

stability, resistance and good occlusal contacts. He also achieved a passively fitting 

prosthesis. It must however be remembered that the type of prosthesis described by 

Hofstede et al. would be susceptible to greater occlusal wear, as was already noticed with 

the first prosthesis the patient was treated with.  

 

In the mean time the patient is satisfied and appreciative of the treatment that she has 

received. 
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