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Relationship between screw numbers and severity of tibial bone defect in primary total knee arthroplasty ZHENG
Chong,ZHOU Y ong-gang™ ,MA Hai-yang,ZHANG Zhuo ,FU Hua-hao ,WU Wen-ming,PIA O Shang,DU Yin-qiao ,and WANG
Sen. *Department of Orthopaedics ,PLA General Hospital , Beijing 100853, China

ABSTRACT Objective : To summarize experience of using screws and cement to rebuild tibial bone defect in primary total
knee arthroplasty (TKA),and to discuss the relationship between the number of required screws and the severity of tibial bone
defects. Methods : From July 2009 to May 2015,34 patients (40 knees) with varus knees underwent TKA ,and the screw and
cement technique was used to rebuild medial tibia plateau during operation. There were 8 males(8 knees) and 26 females (32
knees) ,and the average age was (65.00+7.25) years old(ranged, 55 to 82 years old). One to 6 screws were used in each case.
Extension stems were used in 2 cases (4 and 5 screws was used respectively). The area percentages of the bone defects mea-
sured as defect area/tibia plateau area,depth of each defect,the number of screws needed in each case,were all used to deter-
mine the relationship between the number of screws and the area percentage in certain depth of bone defect by statistic meth-
ods, as well as the relationship between screw number and defect depth. Results: All the patients were followed up and the av-
erage duration was 24 months(ranged, 1 to 72 months). The average preoperative HSS score was 43.33+6.11 (ranged, 32 to 51
scores ). Whereas the average postoperative HSS score was 92.15+4.64 (ranged, 83 to 96 scores). The preoperative individual
scores including pain, function, activity ,muscle strength , flexion deformity and stability were all improved compared with pre-
operation,and the differences were statistically significant. All the patients received normal alignment postoperatively,
femoraltibial angle was improved from (167.00+£6.39)° preoperatively to (175.00+2.69)° postoperatively, the tibial angle was
improved from (78.09+4.51)° preoperatively to (88.75+1.24)° postoperatively. Both area percentage and depth of bone defect
in a fitting Ologistic model had a significant statistical relationship with the screw number,and a rectangular coordinate system
could be formed according to the relationship. Conclusion:Screws and cement technique is a simple,safe and convenient
method to rebuild tibial bone defects in primary TKA and its short-term and midterm effect are both reliable. During opera-

tion, according to the rectangular coordinate system ,the screw number needed in the operation can be inferred form th area and
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depth of tibia defect, which could have a guiding function in surgery.
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Fig.1 Male,66 years old, knee osteoarthritis and bone loss of medial tibia plateau on the left side 1a. Preoperative AP X-ray on the left side showed de-
generative and inflammatory changes of knee joint,and bone defect of medial tibia plateau 1b. Postoperative AP X-ray showed prosthesis position well

1c,1d. Intraoperative X-ray imaging showed bone defect of medial tibia plateau

F1 BXTEMEXTREE 40 BIFREE HSS iF5 LLE (x4, 77)

Tab.1 Comparison of HSS scores before and after treatment of 40 patients with knee osteoarthritis (x+s ,score)
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* 1, I BEDPRE B WZIER T, A
JrRE A A A PR AT G s #h Tkt 32 A
FEE e MRS S22, S TR R B A 22 57 058
BN (R 2),

R2 BXTEEXTREE 40 GIFRIEERARER
TR B AR (vss,°)
Tab.2 Comparison of femoral-tibial angle,femoral angle
and tibial angle before and after treatment of 40 patients

with knee osteoarthritis(x+s,°)

A i) JI& 1B £ JBe5 JE A
il 167.00+6.39 84.45+3.59 78.09+4.51
KRG 175.002.69 85.29+2.28 88.75+1.24
{8 -7.030 -1.432 -15.090
PfH 0.00 0.16 0.00

2.2 G ERE SR ZZE T OC R
Ologistic £ B 4t 11 43 #1 45 2 W 7/m A7 1 fR
(area) FIVRFE (depth)2 A8 S AE LA 1Y Ologistic 5
R 2E AT GE T4 38 S, PAE A1 0.002 il 0.000,
Ui I AR Font RS S i iR B e RO Y
N2 W5 B B TR 4 H (area) FITR BE

(depth) X5 F MR 22 5 T B0 1 52 M), 4 H At [ 22 1L
BB I7 R T AR A ] (gender=2 , TEARIF 5T FP X
DL HEREAA A ) | FINIAN [ it 163 8 88 A0 1o AL e
1.2 3 ML 5 KRR (K 2)

K 2 s, SRR — i, B B 43 L)
B0, 1 BB 2T B K A MR/ , BT
FUE 43 Ho— e i, SRR BE R, FH 1 AR 22T A
R, B IREE — ), i B A 0 e R
T, BEEY R TR B 2 AT R AR S
Fh e TR, BIFGG FREA B E 4 e w24
BRI E R 3 mm I (1] 2a) , 1] 1 MO 2257 Fir k)
7 AR 4R (cutl ) S48 2 MOBRZZ T T X6 1oz A Ak
B (cut2) FELEAE A5 (21.58% ,3 mm) , IHAZ S EKm
TEVREE R 3 mm, SRS AL E 4 He R 21.58%0 , 15
| MU 22 4T 5 2 MR 22 5T 0 R AERER A S, 2R
0.498 9, MVEFEZET 6 mm I (& 2b),cutl 5 cut2
(17.34% ,6 mm),cut2 5 cut3 (31.75% ,6 mm) £% 1F
2 Ab R SRS T 15 mm B (& 2¢) , R L4217
3NAEE, HHE 3 AL AN cut3 5 cuts A,
2 BRI R0, A S TE I AR X, T e e R A Geit
FEAC R 1 /NS B IR 225200

Mg LRGSR, RINRBRA 1 AiR



-418 -

FHE G 2016 £E 5 H 5 29 2555 5 30

China J Orthop Trauma, May.2016,Vol.29, No.5

FE3Mm

O% 1% 2% 3% 4% 5% 6% 7% B% 9% 10%11% 125 13% 14% 15% 16% 175 16% 195% 0% 215 225 23% 245 25% 26% 275% 28% 29% 30% 31% 32%

EE1S5mm

sz N
A AN

29% 30% 51% m@

2% 3% 4% 5% 6% T B% S% 10% 1U% 123 13% 1% 15% 16% 17% 18% 19% 20% 21% 2% 23% 24% 25% 26% 27% 26%

ETRIE 2 MOR225T, M 2 MO 22 4T 24 3 #git
225 ] FETEIR FHUE, G AT s o T —Se e
AR EE X1 A AN E A b Y1, (1 Ak 2 Ao
ZEETIORER AR, ELSC Sy e st R F i AR A 49
P ZPE X R Y1=-0.014 1 X1+0.229 9;Xf T3 — it
S BRI IR X2 FTE ALUE 4 b Y2, il 2 Mok
3MUBRLZET I BE AR AR R, [RIRE AT DAAS th 4tk ¢ &
Y2=-0.014 1X2 + 0.374 0; 1] LIAR P& I 2644 56 2R 2246l
FHOCHE B ARAR I (8] 3), Nl 3 Fis , e Y1 T
77 B E €0 i R X B Ad Y 1 MOB 22 5T MR IR, B
2R Y1 5 Y2 Z A ALk (0 g 4 X Ik i FH 2 MOIR 2257
FOAE R e R, LR Y2 I B 41 (5 ) 2k IX 4 i
3 MDA IR 22 BT IR R R

3 itig
3.1 JREFG R A A BT

TER LB TKA A, OIS F & B sk R
HH DL R SRS AR /N (<10 mm) , 0] DL i
ZeBAR BRI TR, RIS XA B AT
BEFLAY T IR AR BRI A SR BRI Bl T TR, 4
PSRN LHIE, Berend S OWFFE AL, R4
BRI BT A | A v P RS2 (R 1 T BOR
Ho B SRR, A H BRI (K
8 o RN, I Rl A0 e # e ol P S PR A e
7, Berend SR, B TR A AL E
EFETARKM, (HRE 2 AR B A R
il e EORMCRIG N, PIIE, X SRR E >10 mm
(B SR e 2 AT RE A T A

FRE6MmM

W 2% I A% 5% 6% 7% BN 9N 0N 11% 12% 13% 14% 1S 16% 17% 18 19% 20% 2% 22% 23% 24% 2% 26% 27% 2% 29% 30% 31% 32%

B2 E—E R E (depth) B, AR 4 Ologistic #5574 T H A% Sl 45
TR S IR L S TR SC R (cutl (2.3 .45 20537 1.2,
3.4.5 BURZZET)  2a. SREBIIREE 3 mm B U 22 51 B0 R AR A %
2b. SRR EE 6 mm W IR ZZ AT R AR 2¢. BRIV N
15 mm P FHERZZ E TR0 2 HEAE R

Fig.2 Relationship between defect area percentage and screw number
according to Ologistic model in given defect depths(cut 1,2,3,4,5 means

using 1 2,3,4,5 screws separately)  2a. Probability of different screw
numbers when defect depth is 3 mm  2b. Probability of different screw
numbers when defect depth is 6 mm  2¢. Probability of different screw

numbers when defect depth is 15 mm
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Fig.3 Rectangular coordinate system. Two critical point lines about

0

depth and area percentage of bone defect are formed in a rectangular coor-
dinate system. The rectangular coordinate system are divided into three
areas by these two lines. For depth and area percentage of bone defect in
the blue area, 1 screw is recommended and 2 screws are recommended to
be used in the green area and at least 3 screws are recommended to be

used in the red area
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