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Comparative study of the effects of intramedullary nail fixation and minimally invasive percutaneous plate internal
fixation technique on platelet activation and serum transforming growth factor—-31 (TGF-f3) 1 and bone morpho-
genetic protein—-2 (BMP-2) in patients with tibial and fibular fracture

WEN Cheng ,WANG Xi-jie , HAN Jun-cheng,WANG Han-wei(Department of Elderly Orthopaedics ,Zhangjiakou Second Hos-
pital , Zhangjiakou 075000, Hebet , China)

ABSTRACT Objective To investigate the effect of intramedullary nail fixation (IMN) and minimally invasive percutaneous
plate internal fixation (MIPPO) techniques on tibiofibular fractures and their effect on platelet activation and serum transform-
ing growth factor-B1 (TGF-B1) and bone morphogenetic protein—2 (BMP-2). Methods Total of 105 patients with tibiofibular
fractures from February 2019 to February 2020 were selected and divided into 53 cases in the MIPPO group and 52 cases in the
IMN group. There were 29 males and 24 females with an average age of (41.74+6.05) years old in MIPPO group;in IMN
group,31 males and 21 females with an average age of (40.59+5.26) years old. The perioperative surgical indexes , postopera-
tive complications , ankle function recovery at 12 months postoperatively, platelet activation indexes at 3 and 7 days preopera-
tively and postoperatively,and serum TGF—-(1 and BMP-2 levels at 4 and 8 weeks preoperatively and postoperatively were
compared between the two groups. Results The operating time and fracture healing time in the MIPPO group were shorter than
those in the IMN group (P<0.05); Compared with the preoperative period,the levels of GMP-140,PAC-1,CD63,and CD61
increased in both groups at 3 and 7 days after surgery ,but were lower in the MIPPO group than in the IMN group (P<0.05) ;the
levels of serum TGF-B1 and BMP-2 increased in both groups at 4 and 8 weeks after surgery compared with the preoperative
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period, and the postoperative complication rate in the MIPPO group was lower than that in the IMN group (P<0.05) ;the differ-
ence was not statistically significant in the excellent rate of ankle function recovery at 12 months follow-up after surgery be-
tween two groups (P>0.05). Conclusion Both intramedullary nail fixation and MIPO technique for treatment of tibia and fibula

fractures can improve ankle joint function,but the latter has the advantages of short operation time, fast fracture healing, fewer

complications ,and light platelet activation. Serum TGF-B1,BMP-2 level improves quickly.
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Bone morphogenetic protein—2(BMP-2)
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Tab.1 Comparison of general information between two groups of patients with tibial and fibular fractures

531/ BT AL/ B Bt N /1 BT AO/ASIF 43 7L/ i
215 U7k 85 % i (xes)/ % R LB L Tjﬁ&@ ilﬁ WO B 2 Am
FH T ECEEE /N 54
MIPPO 41 53 29 24 41.7426.05 18 15 20 27 14 12 22 31
IMN 41 52 31 21 4059526 14 16 22 29 15 8 18 34
i 45 X’=0.257 1=1.039 X'=0.618 X’=0.897 x’=0.529

P{a 0.612 0.301 0.734 0.639 0.467
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Tab.2 Comparison of perioperative surgical indicators between two groups of patients with tibial and fibular fractures(x=s)

415 %% FAM A]/min B i 1] /d BTG ]/ A i aff i /ml
MIPPO #H 53 64.75+9.48 16.27+3.35 14.58+2.74 107.12+18.50
IMN 2 52 73.64+12.29 17.58+4.06 18.37+3.08 113.53+21.61
t{H 4.155 1.805 6.665 1.664
P1{E <0.001 0.074 <0.001 0.105

x3 MHEBRHEBBEHRBEFAWEM/NRFLIEIRAK TR (vs)
Tab.3 Comparison of platelet activation index levels before and after surgery between two groups of patients with tibial and

fibular fractures(x+s)

A7 %
- GMP-140 PAC-1 CD63 CDh61
R %k RV . RV . NP . RV §
AEi RFE3d RFE7d AM AKF3d RKFETd ARET ARE3d RETd R RFE3d AF7d
14.19+ 17.57+ 16.34+ 2.12+ 2.84+ 247+ 2.02+ 2.72+ 2.48+ 48.74+  54.39+ 53.02+
MIPPO 24 53
2.02 2.49% 2.18% 0.26 0.32 0.24® 0.29 0.34® 0.31% 3.95 5.64% 4.26%
IMN 41 52 13.60+ 19.42+ 18.50+ 2.05+ 3.49+ 2.90+ 1.97+ 3.05+ 2.79+ 4782+  58.54+ 57.28+
- 2.28 2.73" 247" 0.22 0.37" 0.29" 0.26 0.41° 0.36" 4.37 6.02" 4.59

5 [E ) A IMN 41 B, °P<0.05 5 5 A 4 AR Ji b 4%, PP<0.05 ., 5 52 0 8 7 2% 43 B : GMP=140, F 44,y=14.275,P<0.001 ; F .y F=21.584,P<0.001 ;
F 4 »=12.047,P<0.001 ;PAC—1,F 4,4,=28.643,P<0.001 ; F ,;y=37.658,P<0.001 ; F . ;=25.673,P<0.001;CD63, F . y=18.247,P<0.001 ; F ,;4=30.289,
P<0.001; F ;:+=16.426,P<0.001;CD61 , F 4y=15.039, P<0.001 ; F 41y=26.175,P<0.001 ; F ,.»=13.598 , P<0.001
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Tab.4 Comparison of serum TGF-f1 and BMP-2 levels before and after surgery between two groups of patients with tibial

and fibular fractures(x+s)

TGF-B1/(ng-ml™)

ikl %L - —

A Hi ARJg 4 4
MIPO 2H 53 48.09+7.35 57.34+8.08%
IMN 21 52 49.37+6.42 53.26+7.14"

BMP-2/(ng-L™")

A 8 Ji A A5 4 A5 8 )4
61.62+9.80" 58.40£6.07 66.85+7.24" 71.47+8.52*
56.84+8.52" 59.62+5.68 63.026.49" 65.95+7.73"

T2 A5 R ] 5 TMN 4 L4, *P<0.05 5 25 7 4 AR i LA, "P<0.05 . 7 5 M4 J7 22 407 - TGF—B1, F 11y=9.264 , P<0.001; F 131,=14.597 ,P<0.001 ; F 1. =
8.154,P<0.001 ;BMP=2 , F ;y;=10.269 , P<0.001 ; F 1;1,=13.273, P<0.001 ; F ;:+=9.142 , P<0.001

x5 THERKSE

B BEREHEELR

Tab.5 Comparison of postoperative complications between two groups of patients with tibial and fibular fractures

A ]
2851 %% Bz 3R 5t &k MR ERSIBIR  HITERES RN AR
MIPPO 4 53 1 1 0 0 0 2
IMN 41 52 3 2 1 1 2 9

AL AL, x'=5.126,P=0.024

B 1 B, 5,49 % R HEE B Bz MIPPO 657

la, 1b. ARRGIEM AL X 26 J7 7 B P Wi 82 2 W14 1e,1de ARJS 1 IEMIAL X 2R 7R
Prxf o BaF Le, 18 RJF 6 DT IEMIAL X 2R 758 I A R4F

Fig.1 A 49-year-old male patient underwent MIPPO for a left tibia and fibula fracture ~1a. Preoperative AP and lateral X-rays showed fracture end dis-

placement was obvious 1¢,1d. One week postoperatively , AP and lateral X-rays showed fracture alignment was good 1e,1f. At 6 months after surgery,

AP and lateral X-rays showed fracture healing was good
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B2 %, 0,518 AN HER B, 152 IMNGRSY  2a0 RETIIGL X 77 B e Wi A2 (2 W . 20, 2e R )5 1 JH TR X 28R 7 15 37 X A
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Fig.2 A 51-year-old male patient suffered a fracture of the left tibia and fibula and received IMN treatment 1a. Preoperative lateral X-ray showed frac-

ture end was significantly displaced 2b,2c. One week postoperatively, AP and lateral X-rays showed fracture alignment was good 2d,2e. At 6 months

postoperatively , AP and lateral X-rays showed fracture healing was good

®6 MARMBENEEARR 12 1A Mazur BRXTIhaE
WS L3R (v+5)

Tab.6 Comparison of ankle function recovery at 6 months
after operation between two groups of patients with tibial
and fibular fractures (x=+s)

AL 5
2H 5 %k P TifE W5 Bl Sy
MIPPO 4| 53  45.00+2.50 35.26+3.18 6.21+1.38 86.47+4.72

IMN 21 52 45.00+3.00 34.77+£3.56 5.87+1.35 85.64+4.38
tH 0.000 0.744 1.276 0.945
PA{E 1.000 0.459 0.205 0.347
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Research progress of functional alignment robot assisted knee replacement

YANG Yong-ze ,CHENG Qing-hao ,ZHANG An-ren,QIU Yi,GUO Hong-zhang(Orthopedic Ward Four ,Gansu Provincial Peo-
ple’s Hospital ,Lanzhou 730000, Gansu , China)

ABSTRACT The correct alignment of the knee joint is considered to be one of the most influential factors in determining the
long-term prognosis after total knee arthroplasty (TKA). In order to achieve the correct alignment goal ,many different align-
ment concepts and surgical techniques have been established. For example ,mechanical alignment (MA ), kinematic alignment
(KA) and functional alignment (FA) have their own characteristics. MA focuses on achieving neutral alignment of the limbs,
parallel and equal bone gaps during stretching and flexion. KA aims to restore the patient ‘s natural joint line ,make the joint
level and angle normal and improve the physiological soft tissue balance ,and strive to reproduce the normal knee function;a-
mong them, functional alignment (FA) developed with robot-assisted surgery technology is a relatively new alignment concept.
It not only considers the alignment of the body, but also aims to achieve flexion and extension balance ,while respecting the na-
tive soft tissue capsule. It not only restores the plane and slope of the in situ joint line accurately during the operation,but also

takes into account the balance of soft tissue , which is a better alignment method. Therefore , it is of great significance to correct-
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