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[Abstract] Objective This retrospective study aimed to investigate factors influencing positional changes of the
condyle and temporomandibular joint (TMJ) following mandibular defect reconstruction with bone flaps, and to evalu-
ate the biomechanical impacts of flap reconstruction on condylar positioning, thereby providing evidence for optimizing
surgical protocols and TMJ functional rehabilitation. Methods A retrospective study was conducted on 90 patients un-
dergoing mandibular segmental resection with immediate bone flap reconstruction at Guizhou Medical University Affili-
ated Stomatological Hospital (June 2019 to May 2024). After strict screening, 50 cases with complete data were ana-
lyzed. Clinical parameters (defect size, location, reconstruction method) and craniofacial CT scans at four timepoints
[preoperative (T0), 7-10 days (T1), 3 months (T2), and 6 months (T3) postoperatively] were collected. Mimics 20 soft-
ware facilitated 3D reconstruction for measuring TMJ anterior/posterior/superior joint spaces (Kamelchuk method) and
calculating condylar position via the Pullinger index [Ln (posterior/anterior space)]. Vitral and Krisjane methods quanti-
fied mandibular linear parameters (ramus length, condylar pole distances to the sagittal plane, angulation) and glenoid
fossa morphology. Statistical analyses were performed using SPSS 21.0. Results Mandibular defect size and location
were significant factors influencing postoperative condylar position changes (P<0.05). Compared to preoperative mea-
surements, postoperative condylar anterior, posterior, and superior joint spaces were significantly increased (P<0.001).
The most pronounced anterior condylar displacement occurred within 7—10 days postoperatively (P<0.05). In patients
with condyle resection, postoperative joint space and angle changes were significant; in patients with condyle preserva-
tion, only superior and anterior joint space changes were statistically significant (P<0.05). Additionally, from T1 to T2,
the changes in condylar medial-lateral distance, superior joint space, and anterior joint space were negatively correlated
with the preoperative condylar position. Compared with preoperative,in the TO-T1 period, condylar medial-lateral dis-
tance, posterior joint space, and articular tubercle angle changes were significantly negatively correlated with time (P<
0.05). Notably, the angle between the condylar long axis and the coronal axis showed a sustained negative trend from
T1 to T3 (P<0.05). Conclusion Condylar position changes after mandibular defect repair with bone flap reconstruc-
tion are associated with the size and location of the defect. Additionally, adaptive remodeling of the temporomandibular
joint (TMJ) joint space occurs postoperatively. The phenomenon of anterior displacement of the condyle in the early
postoperative period (7-10 days) shows a trend of reduction with prolonged follow-up time, and further sample size re-
search is needed.

mandibular defect; bone flap repair; condylar position;
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Fig 1 Schematic diagram of temporomandibular joint and condyle measurement method
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Tab 1 Measurement parameters and definition of mandible and TMJ
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Fig 2 Three-dimensional reconstruction of mandibular defect location and after prosthetic reconstruction
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PS/cm 0.15+0.10 0.30£0.22"" 0.25+0.16 0.22+0.16 0.001
FS/cm 2.79+0.25 2.810.32 2.7240.22 2.81+0.18 0.130
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NA/° 38.21+7.27 37.34+6.89 32.81+5.95 41.19+6.64 0.006
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r/em 5.31+0.36 5.500.56 5.3740.52 5.27+0.49 0.160
o/ 25.8548.07 31.64+9.09" 30.3348.31 28.99+10.64 0.013

W S5 To4kE, "P<0.05, TP<0.01, “P<0.001, "P<0.000 1.

W B B AR R I 3D FTENE AR I
ORI RUERG B R BT R RN, X SE R
248 03 T A I 18] L2 AT 5 TAR 48 i B RS
JEUT RS 3 F R AT RE 2 DR O A B B T
SRR TMI SRERERT , A0OCT5 #me 5K HEEAR 2 |
AR IR A ZALAEY. SR, ABIESE

K A RO A BRI AR 5 B 9 Tl 1 o i 5
AU, XAl RES HEE BeE R D | PRIRAEXE
JEARAT Ko T o Al e R BRI B AR I BN R
XS BEEMF SN, S s % T BRI D) BRI ]
A B S AR R 2 Sk I s 2 455 £ B O 71 i) B A 71
BiARJG i E, HZRTHEARR (=16), K



°428e AT 11 2= 2 4% & West China Journal of Stomatology 2025-06 43(3)

FEARBNIIT LS IE . Wang V0 AT 16 BIORBE Ll BL, SORATMILL, RIGBRZE AS. PSHISS ¥ 3%
BRRGE TR ARG RN MR, IESARERAE W, TR SRR . T AL
BRI BRFT T AL, SANIERER -8 MR, MBI AL B AL A OH BE R o8 A T NS
MTL, T2, T3 3WELA R SOREI L5 R K Zeines R 2RI A IE BRI

TO T3

P 3 AR BUS B AR B O B AE A
Fig 3 Changes in condyle and joint space after mandibular angle defect reconstruction
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Tab 6 Measurements of condylar position after mandibular reconstruction with involved condyles X+s
fabr TO Tl T2 T3 44 8] LL R PAE
SS/em 0.20:£0.09 0.80+0.25""" 0.29+0.09 0.35+0.26 <0.000 1
AS/cm 0.08+0.08 0.46+0.25""" 0.25+0.17 0.24+0.16 0.003
PS/cm 0.13+0.04 0.51£0.16™"" 0.44+0.06""" 0.47£0.10™"" <0.000 1
NA/° 35.39+5.28 34.28+5.20 28.79+3.917 30.5+5.82 0.040
a/cm 6.20+0.35 6.18+0.74 5.88+0.68 5.95+0.68 0.590
b/em 4.57£0.58 5.40£0.67" 5.15+0.72 5.29+0.88 0.010
t/em 5.35+0.28 5.77+0.68 5.46+0.69 5.55+0.74 0.400
a/° 28.77+4.82 37.55%11.22 35.99+8.01 38.10+13.36 0.090

Hkrk

W 5Todl s, "P<0.05, "P<0.01,
x7 REERBRNTHAEBEEARBRRUENELER

P<0.000 1,

Tab 7 Condylar position measurements after mandibular reconstruction without condylar invelvement Xx+s
EE TO Tl T2 T3 441 L PAE
SS/em 0.200.10 0.30+0.16™"" 0.22+0.15 0.28+0.15 <0.000 1
AS/cm 0.09+0.04 0.13+0.08™ 0.1040.05 0.0940.06 0.002
PS/cm 0.16+0.10 0.2240.19 0.16+0.11 0.18+0.07 0.370
NA/° 39.36+7.57 38.92+6.46 34.83+5.77 40.97+7.32 0.140
a/cm 6.05+0.38 6.12+0.51 6.00+0.52 5.96+0.31 0.610
b/cm 4.52+0.36 4.60+0.45 4.55+0.40 4.5240.24 0.410
r/cm 5.29+0.39 5.39+0.48 5.32+0.43 5.21+£0.29 0.480
a/° 24.91+8.81 28.67+5.43 28.52+6.94 28.86+5.60 0.110

W ST, TP<0.01, TP<0.000 1,
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Tab 8 Measurement results of postoperative changes

in mandibular defect repair surgery X+s
bR TO-T1 T1-T2 T2-T3
Co-GoZBfbf/em  —0.88+1.81 -1.68+2.32  -1.27+1.70
SSAZ MK, F/em 0.22+0.27 0.02+0.16 0.04+0.22
ASAZ L /em 0.13+0.19 0.05+0.15 -0.005+0.07
PSAF {k i /em 0.14+0.24 0.09+0.19 0.03+0.16
FS 4t & /cm -0.03£0.50  -2.66+0.22 0.59+1.20
FD A {k i /cm -0.04£0.19  -0.15+027  -0.10+0.67
NA AL /o -1.6749.38  -7.77+12.86  -3.77+19.61
a/B it 5 /em -0.07£1.06  -0.31x1.35 -1.32+2.35
b /em 0.22+1.03 -0.003£1.16  —1.02+1.82
r Bt & /em 0.09£1.02 -0.16+1.28 -1.24£2.1
o B/ 5.40+10.83 3.36+12.10  -3.20+16.34
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Tab 9 Correlation analysis of the amount of preoperative and postoperative changes in mandibular defect repair
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