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Abstract

BACKGROUND: A metaphyseal cavity will be left after reduction of the tibial plateau collapse fractures. It is an urgent problem to stuff the cavity effectively and

maintain satisfied support.

OBJECTIVE: To compare the stability of different minimally invasive treatment of Schatzker type Il tibial plateau fracture.

METHODS: Totally 32 proximal tibia specimens were harvested and were randomly divided into four groups. Specimens were left intact as control group. The
remaining three groups uniformly made fresh cadaver models of Schatzker type Il tibial plateau fractures. Standard group received conventional treatment
of percutaneous reduction by leverage and fixed with two cancellous screws. Bone cement group was reduced with percutaneous balloon distension and
strengthened by injectable calcium sulfate cement. Bone cement screw group was reduced with percutaneous balloon distension and strengthened with
injectable calcium sulfate cement and two cancellous screws. Stiffness and displacement with 350 N loading, stiffness and loading with 3 mm displacement,
and displacement with maximum loading were compared. The position of fractures, bone cement and screws were observed.

RESULTS AND CONCLUSION: (1) Under 350 N, the displacement comparison among the groups: control group < bone cement screw group < bone cement
group < standard group, the difference was significant (P < 0.05). Comparison of stiffness among groups: control group > bone cement screw group > bone
cement group > standard group, the difference was significant (P < 0.05). (2) With 3 mm displacement, load comparison among groups: bone cement screw
group > control group > bone cement group > standard group, the difference was significant (P < 0.05). Comparison of stiffness among groups: bone cement
screw group > control group > bone cement group > standard group, the difference was significant (P < 0.05). (3) It is concluded that calcium sulfate cement
could provide good filling capacity in tibial plateau fractures. Combined with cancellous screws, its support and stability could be improved. There is clinical
value for percutaneous balloon distension with calcium sulfate cement in minimally invasive treatment of depressed tibial plateau fracture.

Key words: tibial plateau fracture; collapse; autogenous bone transplantation; lag screw; balloon dilatation; calcium sulfate; biomechanics
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Figure 1 | Fresh specimens of upper tibia
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Figure 3 | Detection of bone
mineral density in metaphysis
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Figure 2 | Radiological
examination of the specimen
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Figure 5 | Press-displacement curves
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Figure 6 | Lagscrews moved from Figure 7 | Calcium phosphate
proximal end to distal end destructed cement destruction
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Figure 8 | X-ray examination undergoing mechanical test
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b, ZREEFEIEEL (P>0.05), k1.

F1 | SEREANBESIMITETIRHBEZRELE (s, n=8, g/cm’)
Table 1 | Comparison of the bone mineral density of the metaphysis of
the lateral tibial plateau of specimens of each group

ZH 5 R

poitee: 1.087+0.295
FrifEZH 1.076+0.273
Ak A 1.106+0.256
HKUBIRET 40 1.091+0.302

2.3 £ 350N A Fag4aAs 350 N F, S L
XA < BoKVEIRET A < Al KR4 < brifEdl, ZRARH
PERE L (P<0.05); HZLRINIEELE: XHIRAL > HKRIRET 4 >
FRATE KA > bR, ZERA BEEE X (P<0.05), Wik 2.
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2 | BEFRATE 350 N T TR RIRIE LR (xts, n=8)
Table 2 | Comparison of displacement and stiffness of specimens in each
group under 350 N

2151 £ (mm) WIEE (N/mm)
KR ZH 0.101+0.011 3621386
b 0.769+0.085 534456

ol KR4 0.389+0.047 1053+115
KPR BRET 2H 0.230£0.049 14924374
P{E <0.05 <0.05

24 f£3mm e TRES (0 3mm i, FALRER LA
HKJEIRET A > IR > PAEKJedl > rifkdl, ZRA R
PR L (P<0.05); AALRNIEEE:: XA > HKRIRETA >
A KR > bR, ZERARENER L (P<0.05), W 3.

3 | FBENRARTE 3 mm [UFBEEIETET SRIB LR (xts, n=8)
Table 3 | Comparison of load and stiffness of specimens in each group at
3 mm displacement

20531 AT (N) NIEE (N/mm)
X HEZH 2110191 3387+264
FrifEZH 1001£131 436144

i KR A 1310£169 837456
KV IRET H 23784213 1293471
Py <0.05 <0.05

25 RARERMA 12 mm BN, KARBRBRMAHE: K
VRSRAT 4L > XTI > it > paligKiedl, ZRaRE0
B (P<0.05); BAFMMILE: HKIRIREH > FrifEd >
A KPR > R, Horpoo A 5t aia oK e 4t
FC R VER L (P=0.301); PRt 5H KR IRET H R 7
TRFENE X (P=0.374); HABMAR LR ZERARBEEE X
(P<0.05), Wz a.

R4 | FERKTE 12 mm LBARNSEABASUBLEER (s, n=8)
Table 4 | Comparison of maximum load and displacement of specimens in
each group within 12 mm displacement

45 I REAT (N) fF# (mm)
R ZH 23024175 2.611+0.102
FrRAELL 1839+293 9.395+0.763
Al KR 1363+165 3.145+0.708
BRIV IRAET 3707+145 10.191+0.934
PH <0.05 <0.05

3 i}if Discussion
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