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Biomechanical affect of percutaneous transforaminal endoscopic discectomy on adjacent segments with different de-
grees of degeneration:a finite element analysis XU Wen-qgiang, ZHANG Xiao-yu,WANG Nan ,JIANG Li,XI Zhi-peng,
DENG Rong-rong ,WANG Gen-qi,and XIE Lin. Integrated Traditional Chinese and Western Medicine Hospital Affiliated to
Nanjing University of Chinese Medicine ,Nanjing 210028, Jiangsu , China

ABSTRACT Objective: To investigate the biomechanical affect of percutaneous transforaminal endoscopic discectomy (PT-
ED) on adjacent segments with different degrees of degeneration and related risk of adjacent segment diseases (ASD) caused
by this operation. Methods: A healthy male adult volunteer was selected,and the lumbosacral vertebra image data was ob-
tained by CT scan,and the external contour of the bone structure was reconstructed. On this basis, the external contour of the
bone structure was fitted by using the smooth curve in 3D—CAD software ,and the complete three-dimensional finite element
model of the non-degenerate [;—S, segment and the degenerative models of the L;—L, and Ls—S, segment were drawn forward. In
L, Ls segment simulating PTED surgery through the removal of right part of articular process and nucleus pulposus and anulus
fibrosus. After PTED was simulated in the 1,~Ls segment and the risk of ASD has been evaluated by six changes of biomechan-
ical indicators in flexion, extension,left and right lateral bending, left and right axial rotation conditions. Results:In the finite
element model without adjacent segmental disc degeneration,the annulus fibrosus von Mises stress and intradiscal pressure of
the PTED model showed only a slight increase under most stress conditions, and a slight decrease in a few conditions, and there
was no significant change trend before and after surgery. In the original degenerated adjacent segment disc model, the biome-
chanical indicators related to disc degeneration in the pre- and post-PTED model showed significant deterioration, leading to an
increased risk of potential adjacent spondylopathy. Conclusion:PTED surgery will not lead to the significant deterioration of
postoperative biomechanical environment of non-degeneration adjacent intervertebral discs,and the original degeneration of
adjacent intervertebral discs is a important risk factor for ASD.
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Fig.1 Schematic diagram of intact model and surgical model reconstruc-

tion 1la. Intact lumbo-sacral finite element model ~1b. Articular process

shaping and annulus fibrosus tears  1e. Nucleus pulposus removal

1.7 Wi H 57k

VEPEMEN] 2 T Sy . 2R 43R ok SE 3 1 S VE N
PEAE ARG ASD £ KUK 1 A 9 1 “F48 b, WA 25 1
38T o
2 R

HIRIGa it B e REW, E8 T B IGR AR
(A (] SASE R rp  PTED AR Ji5 5 & 21 4 2010 K S 17 f
T3 FIHE 8] 5 9 D7 FE 4 R 280052 7 00 340 3
BN LT AEDER A T 0L H B B T B (U Ls—

Ly 19 B 1) 57 Jit =5 ol 52 I A Ji5 2T 248 B 0 0K 28 My
IO 3 I S B HE ) 2 P4 T 0 0 L=, 1 B A e ) i
L PR A ) 485 PN TR 7 BT 24 2% R B, AR AL
U BUA S 10% 082 ETT) o BAORTE, RHTA
Ja It R FE AR, B PTED FAIER RER)G
AT B R AL, ARG ASD A H E G

TR, AR Bt (o] SR A2 B p  PT-
ED A A 145 4030 15 Be 8] S8 22 A1 ASD %
KD Iy 248 r b i B2 2584k, S BOBTERIAR
Y BUBAZFN ASD A MU BTV S 2, 5L
Py 7122 PR A 11 32 B D DR 408 30 Y B ] S A AT
FER IR AT M AE , Wil PTED FARA & . Ho iR A8
Ja EF YRR I ) R P AL R 2R 00 BT
YRR G S (Ja AL LR HERR I = LI 2) .
B, ARy B L JEUA 1R A8 R DLgOR oK 5 B
J12E 3R BGAL AN ASD K i) 1 57 16 B R (LR )
AR I 3) .

ARATAA

Ls=S,

Ls=S,

2 RIAHT B PTED T ARHI G G 00T 27 4E 305 ) 2 &

Fig.2 Nephograms of the annulus von—Mises stress distribution under

extension loading condition before and after PTED operation in different

segments
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Fig.3  Schematic diagram of the changes of annulus von Mises stress and intradiscal pressure in

different models
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