
Abstract. Background/Aim: Postresective mandibular
reconstruction is common in cases of oral and mandibular
tumors. However, complications such as plate fracture and/or
plate exposure can occur. The purpose of this study was to
analyze complications and survival of reconstructive plates
used to correct mandibular defects caused by oral cancer.
Patients and Methods: Clinical and radiological data from
34 patients were analyzed. Only discontinuous mandibular
defect cases were included in this study. All cases were
classified using the Hashikawa’s CAT and Eichner’s
classification methods. Then, we determined whether these
classifications and clinical treatment methods were
significantly related to complications. Results: Complications
after mandibular reconstruction occurred in 10 of 34 patients,
specifically, two plate fractures, one screw fracture, and seven
plate exposures occurred. The plate fractures occurred 5 and
6 months after operation, and the screw fracture occurred 39
months after operation. Using the Hashikawa’s CAT
classification, the two cases of plate fracture were one of AT
type and the other of T type, and the screw fracture was AT
type. Using Eichner’s classification, all three cases of plate
and screw fractures were B2 type. Conclusion: We suggest
that plate and screw fractures were caused by the type of
mandibular defect and bite force.

Large mandibular defects resulting from oral cancer, trauma,
or osteoradionecrosis are common findings in the oral and
maxillofacial area (1, 2).

One purpose of the reconstruction of the mandible is the
recovery of functions including occlusion, speech, breathing,
feeding, and swallowing, and another is recovery of
appearance (3-5). The choice of reconstructive options for an
extensive defect remains controversial. The versatility of a
double flap transfer for composite oromandibular defects has
been reported by several authors (6-8). Meanwhile, some
surgeons have concerns about the disadvantages of double
flap transfer, including increased technical difficulty and
surgical invasion (9, 10). Thus, they choose a simpler
procedure with a mandibular reconstruction plate and soft
tissue coverage. Moreover, when donor bone cannot be
harvested or the patient’s prognosis is poor, bone
reconstruction may not be possible. In such cases,
reconstruction plates can be used (11).

Since the early 1980s, the standard treatment for a
mandibular discontinuity defect has been the use of a rigid
reconstruction plate with concurrent or subsequent osseous
reconstruction (12, 13). Recently, the effectiveness of
osteosynthesis has improved with the use of titanium
reconstruction plates, which provide better biocompatibility,
and locking screws for biochemical improvement (12).
However, postoperative plate-related complications, including
plate exposure, plate fracture, and infection still occur
occasionally. These complications require the removal of the
reconstruction material. Therefore, we examined the survival
of cases utilizing reconstruction plates and aimed to evaluate
the factors associated with postoperative complications.

Patients and Methods

We performed a retrospective analysis of 34 cases of mandibular
reconstruction with reconstruction plates after segmental
mandibulectomy from 1992 to 2011 at Nagasaki University Hospital
in Japan. The patients underwent a surgical operation and
reconstruction plates were used to correct the mandibular
discontinuity defect. The surgical procedures were performed while
the patients were under general anesthesia. Clinical data on the area
of the mandibular defect, the number of screws in the palate, and
occlusal pattern were evaluated. The complications associated with
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the reconstruction plates of the mandible were also determined.
Furthermore, comparison of the cases with and without
complications were analyzed according to gender, age, occlusal
pattern, location of defect, and the number of screws.

The defects of mandibles were analyzed using Hashikawa’s CAT
classification (14) and occlusal patterns were analyzed using
Eichner’s index. In the CAT classification system, “C” refers to
defects in the condylar head of the mandible, “A” refers to defects
in the mandibular angle, and “T” refers to defects in the mental
tubercle. In Eichner’s classification system (15), patients are
classified into one of six groups based on the presence or absence
of occlusal contacts in the premolar and molar region.

Results

The patients were 19 men and 15 women aged 23 to 89 years
(median age, 60 years). They had different diagnoses,
including malignant tumor (n=22), benign tumor (n=8),
osteoradionecrosis (n=3), and bisphosphonate-related
osteonecrosis of the jaw (BRONJ) (n=1) (Table I). Titanium
reconstruction plates were used in all cases. The mean
number of screws in the palate was eight (range=7-9 screws).
In four patients, two types of soft tissue flap (DP flap and
PMMC flap) were used, whereas a simple closure was used
in the remaining patients. 

The distributions of cases according to the CAT and
Eichner’s classification methods are shown in Tables Ⅱ and
Ⅲ, respectively. Among all patients, AT type was the most
frequently observed CAT classification, and B2 type was the
most frequently observed Eichner’s classification. 

Complications. Postoperative plate-related complications
occurred in 10 patients (two plate fractures, one screw
fracture, and seven plate exposures), who then underwent
plate removal. The plate-related complication occurred from
1 to 39 months after operation (mean 7.2 months).

These patients included four men and six women, and
their mean age was 60 years (range=44-79 years).

There were no significant differences between the patients
with and without complications in terms of gender and age.

Plate exposure. The cases of plate exposure included one
case of intraoral exposure and six cases of extraoral
exposure. The case of intraoral exposure was diagnosed as
BRONJ. The exposure was observed from 1 to 9 months
after operation.

The types of soft tissue flap included DP flap (n=2) and
PMMC (n=2), and in the two cases where a DP flap was
used, plate exposure occurred. 

Using the CAT classification, five cases were AT type, one
case was T type, and one case was TT type. Using Eichner’s
classification, the seven cases of plate exposure comprised
four cases of B2 type and one case each of B4, C2, and C3
type.

Plate-related fracture. Two cases of plate fracture and one
case of screw facture were observed. The plate fractures
occurred 5 and 6 months after operation (Figure 1), and the
screw fracture occurred 39 months after operation. Using the
CAT classification, the two cases of plate fracture were of
AT type and T type, and the case with screw fracture was AT
type. Using Eichner’s classification, all three cases of plate
and screw fractures were B2 type.

Discussion

The success rate of mandibular reconstruction has increased
as a result of advances in plate design and materials (16-18).
However, plate-related complications still develop frequently
and can sometimes cause serious problems for patients (12).
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Table Ⅰ. Outcomes of all patients who underwent mandibular
reconstruction.

Case number        Age           Gender                           Diagnosis

1                             44                 F                                     SCC
2                             82                 F                                     SCC
3                             63                 M                    Radiation osteomyelitis
4                             41                 M                           Ameloblastoma
5                             62                 M                           Ameloblastoma
6                             70                 F                                     SCC
7                             62                 F                                     SCC
8                             77                 F                                     SCC
9                             26                 F                            Ameloblastoma
10                           66                 F                                     SCC
11                           72                 M                                    SCC
12                           73                 M                                    SCC
13                           70                 M                                    SCC
14                           53                 F                                     SCC
15                           68                 F                     Radiation osteomyelitis
16                           62                 M                                    SCC
17                           59                 M                    Radiation osteomyelitis
18                           50                 F                                     SCC
19                           64                 M                                    SCC
20                           59                 F                                     SCC
21                           47                 M                                    SCC
22                           71                 M                           Ameloblastoma
23                           23                 M                           Ameloblastoma
24                           28                 M                           Ameloblastoma
25                           59                 F                                     SCC
26                           60                 M                                    SCC
27                           83                 M                                    SCC
28                           75                 F                                     SCC
29                           89                 F                            Ameloblastoma
30                           58                 M                                    SCC
31                           79                 M                                    SCC
32                           65                 M                                    SCC
33                           80                 M                                  KCOT
34                           52                 F                                  BRONJ

SCC: Squamous cell carcinoma; KCOT: keratocystic odontogenic
tumor; BRONJ: bisphosphonate-related osteonecrosis of the jaw.



In our series, complications of the reconstruction plate
comprised plate exposure, plate fracture, and screw fracture. 

There are numerous factors contributing to plate exposure
(19), including; persistence of dead space below the plate, thin
soft tissue over the plate surface, imbalance between soft tissue
on the plate surface and the form of the plate, extent of
mandibular resection, dead space due to displacement between
the plate and the surrounding tissue, effects of radiation therapy,
necrosis of soft tissue surrounding a plate, and allergy to metal.
In our series, plate exposures occurred in two cases where a DP
flap was used and in two cases where a PMMC flap was used.
Furthermore, all cases of plate exposure were in thin patients
with little fatty tissue on the skin over the mandible. The DP
flaps consisted of thin soft tissue and it was difficult to diminish
the dead space between the soft tissue and the reconstruction
plate. Hence, we suggest that for soft tissue used with the
reconstruction plate is preferable to use a voluminous flap, and
the surgical technique needs to diminish the dead space between
the reconstruction plate and the soft tissue. 

In our case series, there were two cases of plate fracture and
one case of screw fracture. There are some possible causes of
complications of mandibular reconstructions, including, bite
force, excessive intraoperative bending of the reconstruction
plate, the type of mandibular defect, and infections.

Concerning mechanical stresses, Shibahara et al. (11) have
reported that plate fractures due to mechanical stress occurred
in eight of 110 patients who underwent reconstruction after
resection of the mandibular angle. Furthermore, Boyd et al.
(20) have shown that bite force affected both the mechanical
stress on reconstruction plates and the success rate of
reconstructive surgery. Sakakibara et al. (11) reported that
mandibular angle defects and B2+B3+B4 occlusions are
significantly related to plate fractures, and suggested that
these fractures may be due to bite force or mechanical
limitations of reconstruction plates. In our present study,
using the CAT classification, the cases of plate fracture were
one of AT type and the other of T type, and the case of screw
fracture was AT type. Using Eichner’s classification, all three
cases of plate and screw fractures were B2 type. We also
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Figure 1. Panoramic radiography. The segmental dissection of the
mandible and reconstruction of the defect by the plate (malignant tumor,
case No.30). A: 1 week after operation B: 5 months after operation. C:
6 months after re-operation.

Table Ⅱ. Number of plate complications in each CAT classification.

CAT                       Patients            Plate             Screw              Plate 
classification              (n)               fracture          fracture          exposure
                                                          (n)                  (n)                   (n)

AT                              16                     1                     1                      5
Body                            5                     0                     0                      0
A                                  5                     0                     0                      0
T                                  4                     1                     0                      1
TT                                2                     0                     0                      1
ATT                             2                     0                     0                      0

Table Ⅲ. Number of plate complications in each Eichner classification.

Eichner                  Patients            Plate             Screw              Plate 
classification              (n)               fracture          fracture          exposure
                                                          (n)                  (n)                   (n)

B2                              11                     2                     1                      4
C2                                7                     0                     0                      1
B1                                4                     0                     0                      0
C3                                4                     0                     0                      1
B3                                2                     0                     0                      0
B4                                3                     0                     0                      1
C1                                3                     0                     0                      0



suggested in the present study that bite force and the type of
mandibular defect were the causes of plate fracture.

In conclusion, the usage of reconstruction plates for the
mandibular defects needs to consider the mechanical stress
on the plate, and the surgical technique for both the plate and
soft tissue is important.
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