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Effect of minimally invasive Kirschner wire tension band internal
fixation assisted by arthroscope on bone metabolism and humoral
immune function in patients with patella fracture

Kai Xiao, Qing-hua Zhao, Kuan-kuan Zhang
(Department of Orthopaedics, Huaibei People's Hospital, Huaibei, Anhui 235000, China)

Abstract: Objective To observe the effect of minimally invasive Kirschner wire tension band internal
fixation assisted by arthroscopy on bone metabolism and humoral immune function in patients with patella fractures.
Methods Sixty-one patients with patella fractures from March 2017 to August 2019 were selected and divided into
arthroscopy group (n =31) and traditional group (n =30) by random number table method. The traditional group

underwent traditional open reduction Kirschner wire tension band internal fixation, and the arthroscopic group
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underwent arthroscopic-assisted minimally invasive Kirschner wire tension band internal fixation. The operation
conditions and complications, serum humoral immune function [immunoglobulin G (IgG), immunoglobulin A (IgA)
and immunoglobulin M (IgM)] before operation, 1 day and 3 days after operation, bone metabolic indexes [tartrate-
resistant acid phosphatase-5b (TRAP-5b), bone-specific alkaline phosphatase (BAP) and osteocalcin (OCN)] levels
before operation, 2 weeks and 1 month after operation of the two groups were compared. After 6 months of follow-
up, the knee function score (KSS), visual analogue scale (VAS) and knee range of motion of the two groups before
operation, 3 months and 6 months after operation and the excellent and good rate of knee joint range of motion after
6 months were counted. Results The intraoperative blood loss was lower in the arthroscopy group than that in the
traditional group, and the hospitalization time and fracture healing time were shorter (P < 0.05); the levels of serum
IgG, IgM and IgA decreased in the two groups on the 1st and 3rd day after operation, but the arthroscopy group was
higher than the traditional group (P < 0.05); The levels of serum TRAP-5b in the two groups after 2 weeks and 1
month after operation were lower than those before the operation, and the arthroscopy group was lower than the
traditional group, serum BAP and OCN levels were higher than before surgery, and the arthroscopy group was
higher than the traditional group (P < 0.05); After 6 months of follow-up, no cases were lost to follow-up, and the
KSS scores of the two groups at 3 and 6 months after operation were higher than those before the operation, and the
arthroscopy group was higher than the traditional group, the VAS score was lower than before surgery, and the
arthroscopy group was lower than the traditional group (P < 0.05). The excellent and good rate of range of motion of
the knee joint in the arthroscopy group was 90.32% higher than that in the traditional group was 70.00% (P < 0.05).
Conclusion The treatment of patella fractures with minimally invasive Kirschner wire tension band internal fixation
assisted by arthroscopy can effectively reduce intraoperative blood loss, reduce the damage of humoral immune
function, shorten the length of hospital stay, promote fracture healing, reduce the degree of pain, and improve knee
function and range of motion.

Keywords: arthroscopy; minimally invasive kirschner wire tension band internal fixation; patella fracture;

bone metabolism; humoral immune function; range of motion of the knee joint; pain level
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Table 1 Comparison of general data between the two groups
T (%) il 151(%) AR (%)

- o (7] il il EEiD 1

’a i Fil Betsi ACIE = fii 7 HAh
KB (n=31) 32.57+5.73  18(58.06)  13(41.94) 14(45.16) 17(54.84) 9(29.03) 14(45.16) 6(19.35) 2(6.45)
f£554H (n = 30) 34.02+5.41  16(53.33)  14(46.67)  13(43.33) 17(56.67)  9(30.00)  13(43.33)  7(23.33) 1(3.33)
XA 1.027 0.14 0.07 0.43
P 0.314 0.710 0.798 0.934
- ABAET  AIREAR AIRSOU AYRE fI(%)
: 11(%) it 1i1(%) il 1il(%) 47 WAF e
KR (n = 31) 19(61.29) 3(9.68) 13(41.94) 15(48.38) 8(25.81) 8(25.81)
1E454 (n = 30) 17(56.67) 2(6.67) 14(46.67) 15(50.00) 9(30.00) 6(20.00)
X fH 0.13 0.00 0.14 0.33
P1E 0.714 0.970 0.710 0.849
B PR v [CE R vt RN, B Jm e IR I 4
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N EE . SRHELLE MR, BB BUMEM, 7
BRAND, BEARE R, FRAMNEIR R A — 1)
M, BEARTE (AT &K EERREAR, &0
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W BN P AEBARBAR AT PR A R s P e btk
MERIEREA G (immunoglobulin G, TgG) . GREER
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KATIRE: KRASEERSCTT BT e 3R
(Keen Society Score, KSS) . MAERPLATE 3 (visual
analogue scale, VAS) PPAEMZHARE] . AJF 34 HH
ARJG 64 H BB I REFIPAIR AR EE . KSSTEAr Y43
{HHEFE 7 0~ 10043, VAS P43 (19 43 EHE FEl 4 0 ~ 10
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57, 185 SO DIRe AP AR A R IEAE G ©
ARG 61 A BT E SN REIE R RO TG A a0,
08 S Y L S 1410 ~ 150° A0 5 TS ¥ S e 91 Ly
121° ~ 140° . BTGS2 RO R s JREER i
Bl 91° ~ 1200, WEOCTTG SN AZBRA AT s AR
Rl hruEr 25 AR SR R %,
1.6 SZitFEFHE

K SPSS 22.0 Ge i+ o B it . THECRORHLA
Bl (%) Fm, MBELT KRR ; fFAIESNmI
THEGORHAIIE = AnifE2E (v £5) Fon, 4l HEAT
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Table 2 Comparison of surgery situations between the two groups (x+s)
4151 A ifit i /mLL FARF ] /min FE R l/d TR /]
KT (n = 31) 46.28+12.70 60.36+9.72 12.38+1.73 11.62+1.89
1540 (n = 30) 85.12+14.35 58.94+10.48 14.86+2.15 15.23+2.07
il 11.20 0.55 4.97 7.12
P1H 0.000 0.585 0.000 0.000

22 MWMEREHRERZERIEE

PIULER I RO R AR R I, 2RISR
(P>0.05). W#%3.
2.3 MWHEBEERERINELLE

P B ARTT LT 1eG . 1M il IgA KF- i, 2%
SHTG L (P>0.05); PIHEERG 1IR3
ME 1gG . IgM A IgA ZKPRARTT N R, HOCT 5
TG4 (P<0.05). W34,
2.4 TWABREMEEREHEIRKELE

¥ 20 58 5 R BT 1ML 7 TRAP-5b, BAP il OCN /K
Fd, 2ZRWTsitEE L (P>0.05); WALEEAR
Ji 2 JARIAR G 14 A 1L 7E TRAP-5b 7K 55 AR Rif AR,
HAENBAMR TS, 1MLE BAP Al OCN /K4 A
Hidg e, HIOCTEAH S THE5%H (P<0.05), W&KS,

2.5 WHEEKSSESLFIVASITSELE:

PILL B ARG KSS P I VAS AT LA, 22535
IGiitE Y (P>0.05); RIGEEVI6AA, TR
W, PIALEREARIG 36 H KSSIFE AR,
HAEN MR TESA, VASTESBRATFEI, HX
TEAURTIESEA (P<0.05), WLE6,

26 WAHBRERXTENEEMRERILE

KN BAARTT 6 4 H IR IE shiE B R %k
90.32%, 5 THEGA R 70.00% (P<0.05), W7,
2.7 HAREGI
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Table 3 Comparison of incidence of complication between the two groups n (%)
215 PlIEtRe S S IREHAS) B BRI AR MRER
KA (n=31) 0(0.00) 0(0.00) 2(6.45) 2(6.45)
L4541 (n = 30) 1(3.33) 1(3.33) 4(13.33) 6(20.00)
XE 1.41
PAH 0.235
*4 WHBEEWRBZEINEEIERILER (gL, xxs)
Table 4 Comparison of humoral immune function indexes between the two groups  (g/L, x+s)
IgG IgM IgA
215
AR AJE1d ARJ53d AR AJF1d  ARJE3d ARHIT ARF1d  ARJFE3d
K4l (n=31) 14.58+1.57  8.72+0.94"  12.90+1.15" 2.85+0.39 1.09+0.17" 2.26+0.32F 2.92+0.52 1.54+0.27" 2.08+0.39*
1454 (n = 30) 14.92+1.35  5.68+0.73"  10.37+1.06" 2.94+0.42 0.72+0.137 1.68+0.29" 3.01+0.47 0.98+0.23" 1.65+0.31°
fH 0.91 14.08 8.93 0.87 9.53 7.41 0.71 8.71 4.76
P 0.369 0.000 0.000 0.389 0.000 0.000 0.482 0.000 0.000
W T ARATIAL, 22 AT gt # 1 L (P< 0.05)
*®5 MAHEBELFEIREEIRLE (xxs)
Table 5 Comparison of serum bone metabolism indexes between the two groups  (x+s)
. TRAP-5b/(u/L) BAP/(ng/mL) OCN/(ng/mL)
o Ait KRR ARRIMA AW AR2A REIAA AW ARR2A AR
K (n =31) 3.04+0.39  1.52+0.317  0.86+0.237 22.92+3.49 35.03+5.617 42.90+6.75" 7.36+0.82  9.03+1.25" 10.18+1.79°
154 (n = 30) 291+0.46  2.25+0.37" 1.69+0.28" 23.67+3.81 27.58+4.737 33.64+5.927 7.24+0.95 8.31+1.097 9.24+1.367
8 1.19 8.36 12.67 0.80 5.60 5.69 0.53 2.39 2.23
PE 0.238 0.000 0.000 0.426 0.000 0.000 0.599 0.020 0.030
T SAREIAR, Z2RA ST L (P<0.05)
=6 WHEBEKSSITHFVASIESLE (4, x=s)
Table 6 Comparison of KSS and VAS score between the two groups  (score, x=s)
KSSi¥4y VAS 4>
215
AHT ARJE34MH ARG 64H AHT ARJE34H RiF64H
KA (n=31) 40.13+7.58 89.45+6.32° 93.61+4.747 7.28+1.07 1.46+0.37° 0.82+0.25¢
fE5:40 (n = 30) 39.47+8.24 84.19+5.86 90.53+5.29° 7.15+1.21 2.59+0.46 1.17+0.28"
tH 0.33 3.37 2.40 0.44 10.59 5.15
Pl 0.746 0.001 0.020 0.658 0.000 0.000

TE: T 9 ARRTIE, 225 A g4 E L (P<0.05)
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Table 7 Comparison of the excellent and good rate of the range of motion of knee joint between the two groups n (%)

4151 1 =8 AJ = K
KA (n = 31) 23(74.19) 5(16.13) 3(9.68) 0(0.00) 28(90.32)
14540 (n = 30) 17(56.67) 4(13.33) 8(26.67) 1(3.33) 21(70.00)
XA 3.98
P 0.046

BE BB XZEKRE
Attached fig. X-ray examination of patella
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