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toplasm without nuclei6. Characteristically, GCOCs are pain-
ful, hard swellings of the maxilla or mandible that destroy the 
osseous structure and cause expansion of the mandible and 
maxilla, as observed in this case7. In the study by Arashiyama 
et al.8, which included 27 cases of GCOC, 20 were managed 
with only surgical excision; six cases required surgery and 
radiotherapy and the remaining case required surgery with 
chemoradiotherapy. The treatment plan for GCOC is wide 
excision of the tumor with a clean margin with/without radio-
therapy or chemotherapy2,6,8.

The patient had an emergent bleeding event on the 3rd 
postoperative day, which resulted in flap necrosis progres-
sion. The flap was removed and a second surgical procedure 
was performed. Bianchi et al.9 reported that total flap loss oc-
curred in 4% of GCOC patients, which was a common com-
plication that involved major flaps and venous and arterial 
thromboses were the primary causes of flap loss. Thirty-six 
hours after onset of bleeding the probability of surgical flap 
salvage is low9,10. Many factors can cause flap necrosis, such 
as surgical procedures, postoperative complications, underly-
ing disease, and flap size.

If flap size is the primary concern, a latissimus dorsi myo-
cutaneous flap and anterolateral thigh flap are recommended 
for a large defect reconstruction10,11. Similarly, Ozkan et al.12 
suggested that an anterolateral thigh free flap has many ad-
vantages for reconstruction of large palatal defects. However, 
in the reconstruction of large mandibular defects, Leclère et 
al.13 recommended a double-skin paddle fibula free flap. My-
ers and Ahn14 studied the effects of free flap size on clinical 
outcomes. In 121 head and neck reconstruction cases, a very 
large flap size did not negatively affect clinical outcomes. 
The number and duration of intensive care unit stays in pa-
tients undergoing repair with very large flaps were signifi-
cantly longer than in those that underwent large flap repair. 
This article concluded that reconstruction with very large 

Z-plasty was performed to minimize the left latissimus dorsi 
flap donor site defect. The defect (9×10 cm) was reconstruct-
ed with split thickness skin graft from the right thigh area, 
which was harvested at a 5.1×10 cm size. Thus, we used a 
tissue expander (1:2), and each donor site was sutured layer 
by layer.(Fig. 9) Thirty-one days after the initial surgery, the 
patient showed no complications at the recipient and donor 
sites. The patient was discharged from the hospital without 
complications. The patient is currently under close observa-
tion for signs and symptoms of recurrence through regular 
follow-up visits and imaging studies.(Fig. 10)

III. Discussion

In 1962, Gorlin et al.1 first reported that COC had a cys-
tic nature. Recently, the WHO reclassified COC into three 
subgroups: CCOT, dentinogenic ghost cell tumor (DGCT), 
and GCOC. GCOC is a very rare, malignant form of COC. 
Because GCOC is extremely rare, clinicopathological data 
about GCOC is only available in case reports2.

A study by Tarakji et al.3 reviewed 30 cases of GCOC 
and showed an average patient age of 40 years with a male 
predominance; the tumor occurs more frequently in Asian 
nationals than in other ethnicities. The tumor involves the 
maxilla more frequently than the mandible. In the mandible, 
it can cross the midline, as seen in this case. The most com-
mon clinical feature is a painful swelling and expansion of 
the mandible or maxilla. On radiographs, a mixed radiolucent 
and radiopaque pattern with bone destruction is seen. Metas-
tasis to distant organs is very rare4.

The 2005 WHO guidelines recommended that GCOC be 
diagnosed on the basis of atypical histological features, sev-
eral ghost cells, necrosis, prominent mitotic activity, infiltra-
tive growth, and strong Ki-67 and p53 expressions4,5. Ghost 
cells are epithelial cells with a homogenous eosinophilic cy-
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Fig. 10. Six month postoperative 
follow-up. A. Extraoral clinical photo. B. 
Intraoral clinical photo.
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flaps was as safe as an approach with large flaps14.
In a study in 1992, Cooley et al.15,16 evaluated the effects 

of underlying diseases on flap repair and reported that dia-
betes was not a causative factor in free flap failure. In their 
study, survival rates of the flaps were not significantly dif-
ferent between the normal and the diabetic flap group. Thus, 
reconstruction surgery in diabetic patients is as safe as that 
in normal patients. However, diabetes may decrease the 
rate of re-endothelialization of the vascular repair site. Liu 
et al.17 studied the risk of flap complications in elderly oral 
cancer patients. When tumor removal was followed by oral 
reconstruction, the risk of complication increased in elderly 
patients. Recently, Rosado et al.18 did a systematic review and 
meta-analysis on underlying disease and flap repair. They 
demonstrated that the risk of free flap complication is 1.76 
times higher in a diabetic patient and the risk of flap failure 
is 2.3 times higher than in patients without diabetes. Genden 
et al.19 suggested that a patient’s age, tobacco usage, surgi-
cal time, and underlying disease severity were complicating 
factors in microvascular surgery. Therefore, to prevent vessel 
thrombosis, antithrombotic therapy using heparin, aspirin, or 
dextran could be used. The physician should closely monitor 
the flap’s perfusion, infection, and inappropriate movement, 
which can lead to flap failure15,18,19,20.

In conclusion, early diagnosis of GCOC is very important 
because GCOC treatment options are necessary for wide 
massive excision. Clinicians should be conscientious about 
GCOC’s clinicopathological features which have been dis-
cussed in some of the literature and in case reports, even 
though GCOC cases are very rare.
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