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Abstract

Background: Odontogenic myxoma (OM) is a benign in-
traosseous tumour of the jaw usually treated by surgery. 
Computer-aided design and manufacturing (CAD/CAM) 
technology may optimize preoperative planning of the re-
section and jaw reconstruction.

Case Report: A 29-year-old female was diagnosed with 
mandibular odontogenic myxoma. A large, benign but po-
tentially infiltrating, and locally aggressive tumour required 
radical surgical treatment. CAD/CAM technology facilitated 
preoperative planning for block resection and immediate 
reconstruction of the mandible. CAD/CAM was utilized to 
determine the resection margins planned according to cone 
beam computed tomography (CBCT) data and manufacture 
the reconstruction plate and cutting guides.  

Clinical implications: CAD/CAM can be utilized to pro-
duce 3D models of OM, cutting guides, and patient-specific 
implants, making it a valuable tool in the management of 
this disease. Future investigations should study how opera-
tive times and clinical outcomes are affected by this technol-
ogy.
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Introduction

Odontogenic Myxoma (OM) is a rare, benign intraosseous 
jaw tumour that most commonly occurs in young adults. Its 
myxoid extracellular matrix is formed by stellate and spindle-
shaped neoplastic cells [1-3]. Consistency of the tumour can 
range from gelatinous to firm, depending on the amount of col-
lagen. When more collagen is present, the term ‘Myxofibroma’ 
may be used instead of ‘Myxoma’ [2]. OM is often asymptom-
atic, but tooth displacement is a common problem and root 
resorption may occur [1-4]. Symptoms include swelling, facial 
asymmetry, pain, and mandibular nerve paresthesia [4].

Odontogenic myxomas are often found incidentally on radio-
graphs as multilocular or unilocular radiolucencies with distinct 
to poorly defined borders and a “Soap-Bubble”, “Honeycomb”, 
or “Tennis Racket” appearance. On CT or MRI imaging, the mar-
gins of the tumour are represented more accurately; the actual 
anatomic limits are often diffuse and a capsule is absent. [2,4] 
Although OM is considered benign [1], it is often locally aggres-
sive and infiltrating [2,3].

The treatment of choice for OM is conservative or radical 
surgery. Small lesions (<3 cm) are usually treated conserva-
tively – via enucleation, curettage, or both – whereas larger 
lesions often require more radical approaches, including re-
section with continuity or segmental/block resection [3,4]. Re-
currence is known to occur in approximately 25% of cases on 
average [1,2,5,6], but this rate depends on treatment [3,6,7]. 
After conservative surgery, neoplastic cells may persist in small 
bone marrow spaces, causing recurrence that typically presents 
within 2 years of surgery [7-9]. After radical procedures, recon-
struction of the jaw is often necessary [10].

Traditionally, reconstructive surgery has required intraop-
erative planning of osteotomies and bending of reconstruc-
tion plates by hand. This requires practice and experience to 
be effective, and the process can be time-consuming and in-
accurate [10]. The main principles of successful reconstruction 
have persisted until today, but modern technology has given 
us new methods to obtain more satisfactory clinical outcomes 
and perform reconstructive procedures more efficiently. In par-
ticular, computer-aided design and manufacturing (CAD/CAM) 
and three-dimensional (3D) printing and / or virtual planning 
have facilitated reconstructive procedures [10-14]. Using these 
techniques, osteotomies may be planned preoperatively, and 
reconstruction plates can be manufactured individually to fit 
the defect precisely, with no intraoperative changes needed. 
These strategies may reduce operative time, which increases 
efficiency [13] and lowers patient morbidity [15].

In the current study, we represent a case of multilocular 
odontogenic myxoma in a young female patient who under-
went block resection and immediate reconstruction. We discuss 
our utilization of CAD/CAM techniques for preoperative plan-
ning and reconstruction and evaluate how these strategies may 
improve management of odontogenic myxoma.

Case report

Multilocular radiolucency was detected in the left ramus of 
the mandible on a routine panoramic radiograph in a 29-year-
old female (Figure 1). The lesion extended from the neck of the 
condyle to region d. 37 distally. There were no clinical findings 
nor symptoms. OM was diagnosed histopathologically based on 
two biopsies obtained from the lesion. 

The treatment planning and operation took place at The 
Oral and Maxillofacial Surgery Ward of the Eye and Ear Hospi-
tal, Hospital District of Helsinki and Uusimaa, Finland. 3D rep-
resentations (Figure 2), cutting guides, and the patient specific 
implant (PSI-plate) were designed and manufactured with the 
assistance of a medical modelling company, Planmeca Ltd, Hel-
sinki, Finland. 

Block resection followed by immediate reconstruction us-
ing a PSI-plate and iliac free tissue transfer was planned. CAD/
CAM technology facilitated preoperative planning for removal 
of the tumour and reconstruction of the mandible. First, a CBCT 
scan was performed, and the DICOM data of the CBCT examina-
tion was sent to the modelling company.  Company provided 
digital 3D representations and a 3D-printed model of the skull. 
The surgical margins were able to be determined: The condy-
lar margin was measured as 4 mm to preserve as much of the 
condyle as possible. The anterior margin was measured as 6-7 
mm, with extraction of tooth 37. The reconstruction plate and 
the cutting guides were designed. The PSI-plate and condylar 
cutting guide were manufactured out of titanium. The condylar 
cutting guide needed to be very thin to fit the narrow space of 
the condyle. Requirements for the thickness of the anterior cut-
ting guide were not as precise, allowing it to be manufactured 
out of plastic.

The operation was conducted under general anesthesia with 
nasal intubation. A preauricular incision was made and the sur-
face of the left condyle was exposed. Marginal incisions were 
made buccal and lingual from region d.36 to d.33. Periosteum 
was pushed aside and with that the m. masseter was detached 
from the mandible. The nervus mentalis was cut.

The insertion of the m. temporalis was separated from pro-
cessus coronoideus, and the coronoideus was cut to visualize 
the lingual side. Nervus mandibulae was identified and cut. The 
insertion of the m. pterygoideus medialis and posterior aspect 
of the m. mylohyoideus were detached from mandible. The cut-
ting guides were each attached with two screws. The resection 
was completed intraorally with oscillating saws. After the re-
sected bone was lifted out, the PSI-plate was inserted into the 
defect and attached with 16 mm screws (diameter 2 mm), two 
for the condyle and five for the anterior mandible. Simultane-
ously, the free tissue transfer was obtained from left iliac can-
cellous bone. Two grams of Bio-Oss and blood were added to 
the bone marrow mass, the implant was filled, and all wounds 
were sutured.

Due to a previous allergic reaction to penicillin and cepha-
lexin, the choice of postoperative antibiotics was moxifloxacin 
and metronidazole. For pain management, one dose of oxyco-
done was given after the operation, and ibuprofen and codeine-
paracetamol-combination drug were prescribed to use as nec-
essary.  

After the operation, a sharp edge on the alveolar crest was 
detected. A small operation of planing the crest was performed 
two days after the main operation. The patient was discharged 
one day later and was instructed to eat soft, mashed foods for 
three months. Postoperative panoramic radiograph (Figure 
3) and Towne view x-ray were taken one day postoperatively 
showing good fitting of the PSI-plate. 

For histopathological examination, the resected bone block 
was fixated with formalin and sawed into ten pieces (Figures 4 & 
5). Seven of them were treated with Ethylenediaminetetraace-
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tic acid and the rest with quick hydrochloric acid decalcification. 
Myxomatous, infiltrating tissue was found between bone tra-
beculae. Bone tissue was vital and osteoblastic zones were seen 
on the outer surface. The original diagnosis was confirmed, and 
the margins were measured. The condylar margin was 2.2 mm 
and the anterior margin was 8 mm. Follow-up panoramic radio-
graph was taken four months postoperatively and CT examina-
tion was done nine months postoperatively. The fit of the PSI 
was satisfactory, and the bone graft was in suitable contact with 
the resection lines and showed good maturation. The left side 
condyle was located somewhat laterocaudal in comparison to 
the contralateral side and secondary arthrosis was detected in 
the condyle. The patient has remained stable at 10 months of 
follow-up and she will be followed carefully both clinically and 
radiologically, given the high recurrence rate of OM.

Figure 1: A panoramic radiograph (cropped), which was ob-
tained on a routine examination, showed a multilocular radiolu-
cency in the left ramus of the mandible, extending from the neck 
of the condyle to region d. 37 distally.

Figure 2: A Computer assisted planning of the osteotomy, ac-
cording to a CBCT scan. Radiologically the condylar margin of the 
block resection was measured as 4 mm and the anterior margin as 
6-7 mm, with extraction of tooth 37. 

Figure 3: Post-operative panoramic radiograph (cropped) of the 
reconstructed mandible with the PSI-plate made of titanium. 

Figure 4: (A) The resected bone block was fixated with formalin 
and sawed into ten pieces for the histopathological examination. 

(B) Myxomatotic tissue visible inside the bone tissue (arrows). 

Figure 5: Histological analysis of the bone specimen showed 
normal bone marrow (arrow heads) and loose myxomatous tumor 

tissue (arrows) in hematoxylin and eosin stain. 
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Figure 6: Sagittal view of the CT scan of the mandible 10 months 
after the operation. The formation of new bone tissue can be seen 

inside the PSI-plate.

Discussion

Recurrence rate of OM is fairly high (~25%) and seems to 
depend on treatment [1,3,7]. The treatment of choice for OM 
is either conservative or radical surgery. To prevent recurrence, 
the removal of the neoplasm should be complete, but the lack 
of encapsulation and potential for local invasion in cancellous 
bone makes complete resection challenging [3,7].

There is a lack of consensus regarding the proper surgical 
treatment of OM [1,3,7]. The usual protocol is conservative sur-
gery (enucleation and curettage) for lesions less than 3 cm in 
diameter, and radical surgery (resection with free margins) for 
larger lesions [2,4]. However, the advantages and disadvantages 
of different methods must be considered individually case by 
case. Of note, even larger lesions have been successfully treated 
with conservative surgery [7,16]. In addition, the greatest diam-
eter does not relate completely to the true three-dimensional 
size of the tumour, and it is unclear whether diameter is suf-
ficient to predict local aggressiveness and potential recurrence 
[7]. In a recent review of 426 published OM cases, treatment 
method was often determined by lesion diameter. Treatment 
method was the only variable that significantly affected recur-
rence rate. Other variables, such as tumour location, bone ex-
pansion, cortical bone perforation, locularity, tooth root resorp-
tion, odontogenic epithelial rests, and angular septa, did not 
show a significant influence on recurrence rate [3].

Even though radical surgery seems to be the most effective 
treatment to prevent recurrence, it can cause significant func-
tional and aesthetic issues [4], often with longer hospitaliza-
tions and higher costs [16]. Conservative surgery is less invasive, 
and intraoral access to the lesion avoids causing facial defects 
[16,17]. There is no interference with facial growth in pediatric 
patients and harvesting autologous bone might not be neces-
sary [17].

In our case, a block resection was the treatment of choice. 
Based on the large size of the tumour, conservative surgery 
would not have been possible. To optimize the surgical mar-
gins while preserving healthy tissue, CAD/CAM technology was 
utilized. Digital 3D representations of the skull and the tumour 
were created from CBCT scans and a physical model was printed 
using a 3D-printer. This allowed the margins to be measured 
preoperatively: 4 mm at the condylar margin and 6-7 mm at 

the anterior margin. Postoperatively, the surgical margins 
were measured as 2.2 mm and 8 mm, respectively. The tumor-
ous growth pattern likely caused the histological margin to be 
smaller than the preoperative margin. OM may grow between 
bony trabeculae in a way that cannot be detected by radiologi-
cal examination. 

After radical procedures, reconstruction of the jaw is often 
necessary [10]. Reconstructive procedures may cause a vari-
ety of issues involving the loss of mandibular continuity, such 
as airway compromise, mastication and swallowing difficulties, 
speech problems, and aesthetic defects [15]. In our case, de-
spite the large resection, we were able to take into account the 
functional and aesthetic issues. The functionality of the tem-
pomandibular joint remained intact, and after the uneventful 
recovery period, there were no difficulties with mastication, 
swallowing, nor speech at 10 months follow-up.  There was no 
loss of lower facial contour, and preauricular and submental 
scars were the only remaining aesthetic defects.  In our patient 
immediately after the operation, a sharp edge on the alveolar 
crest was detected and a small operation of planing the crest 
was performed. This is in accordance with the previous findings 
that the resection lines as well as the shape of PSI-plate must 
be planned carefully. One previously reported complication re-
lated to the PSI is the perforation of the lingual mucosa because 
the lingual foil of the implant scaffold was too high [14].

In conclusion, surgical management of OM can be challeng-
ing and often requires jaw reconstruction. CAD/CAM and 3D 
printing enable preoperative planning of osteotomies. In addi-
tion, preoperative manufacturing of PSI-plates to fit the indi-
vidual defect eliminates the need for intraoperative alterations. 
The potential for these technologies to reduce operative time 
and improve clinical outcomes in these operations should be 
investigated further in large prospective studies.
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