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Abstract

BACKGROUND: Varus knee arthroplasty is an important treatment for osteoarthritis of the knee with varus deformity. Intraoperative joint replacement
prostheses include the posterior cruciate ligament preserving type and the posterior cruciate replacement type, and there is some controversy about the
therapeutic effects of the two groups of prostheses.
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OBJECTIVE: To investigate the effect of posterior cruciate ligament preserving knee prosthesis on gait and lower extremity venous return in varus knee
arthroplasty.

METHODS: The medical records of 98 patients with varus knee osteoarthritis in Guizhou Provincial Orthopedics Hospital from October 2019 to October 2020
were retrospectively analyzed, all of whom were treated with total knee arthroplasty. According to the different intraoperative knee prostheses, they were
divided into two groups (n=49). The control group used a posterior cruciate replacement knee prosthesis, and the test group used a posterior cruciate ligament
preserving knee prosthesis. The two groups were compared in terms of surgical condition, postoperative complication rate, postoperative hospital stay, pre-
and postoperative knee range of motion, maximum flexion angle, knee function, degree of joint obliteration, gait parameters, plasma fibrinogen, activated
partial thromboplastin time, and D-dimer level.

RESULTS AND CONCLUSION: (1) The operation time of the test group was longer than that of the control group. The intraoperative blood loss, postoperative
drainage and postoperative hospital stay were less in the test group than those of the control group (P < 0.05). (2) The knee range of motion and maximum
flexion angle at 3, 6 and 12 months after surgery were higher than those before surgery in both groups, and above indexes in the test group were higher than
those in the control group (P < 0.001). (3) The percentages of gait speed, stride length, and support time were higher in both groups at 3, 6, and 12 months
after surgery than before surgery, and the test group was higher than the control group (P < 0.05). (4) The knee joint scores of the Hospital for Special Surgery
in the two groups at 3, 6, and 12 months after operation were higher than those before operation (P < 0.05), but there was no significant difference between
the two groups (P> 0.05). (5) The scores of degree of joint obliteration in the test group were higher than those in the control group at 3, 6, and 12 months
after operation (P < 0.05). (6) Plasma fibrinogen, activated partial thromboplastin time, and D-dimer levels were lower in the test group than those in the
control group at 1 and 2 weeks after surgery (P < 0.05). (7) The overall complication rate was lower in the test group (4%) than that in the control group (17%)
(P<0.05). (8) It is suggested that the use of posterior cruciate ligament-preserving knee prosthesis in varus knee arthroplasty can significantly reduce surgical
trauma and promote patients' recovery, and can more effectively improve knee range of motion, gait and lower limb venous return and reduce the incidence of
postoperative complications, although the operation time is longer.
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Table 1 | Material characteristics of implants
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Figure 1 | Flow chart of group assignment
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Table 2 | Comparison of general data between the two groups

(n=49)

A5 B L TR (xes, AR (xes,  AREAR SEERBRIEITHN B0 (n/%)
(n) %) ) K (xxs, 259 (/%)
kg/m’) -
T g Kl A
WIGAL 31/18 61.03+6.34 10.46+1.22 23.16:0.96 23/47 26/53 30/61 19/39
FEBAL 28/21 60.2545.87 10.15+1.07 22.87+0.94 28/57 21/43 24/49 25/51
x?/t{l 0383 0.632 1337 1511 1.022 1.485
P 0536 0.529 0.184 0.134 0312 0.223
F3 | BEFARER. RSERATEELE (xts, n=49)

Table 3 | Comparison of surgical conditions and postoperative hospital
stay between the two groups

2H 531 AR (mL) FAREE (min)  ARJEF5HRE (mL) ARJEAEBER T (d)
I 54.73+£10.75 83.2945.16 164.28+29.13 12.5942.61
WHEZH 59.42411.39 79.41+4.87 178.56+31.25 14.17+2.84

t i 2.096 3.828 2.340 2.854

P 1Y 0.039 <0.001 0.021 0.005
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Table 4 | Comparison of knee range of motion and maximum flexion
angle before and after surgery between the two groups
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EXH WIG4]  85.69+43.54 105.34+4.52°  107.26#4.28"°  108.85+4.17
INENEE KR4l 86.17+4.01 100.13%¥4.17°  102.75%#4.06°  104.59+3.92°
B WIS 89.6443.96 107.1243.91°  109.51#4.18®°  110.92+4.23*
M xHE41l  90.12+4.15 103.26%#4.07°  105.1743.94°  106.25+4.08"

k. CHER KU . SALARMAML, °P<0.05; SxHE4IMLL, °P<0.001
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Figure 2 | Images of a typical case in the test group before and after
treatment
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Table 5 | Comparison of gait parameters before and after surgery
between the two groups

Ei=7 251 AR RE3MH RE64MH ARfE 124N H
B (m/s)  iREE4] 1.05£0.11  1.25#0.13°  1.29+0.14% 1.31+0.15%
X4 1.0840.10  1.16%0.13°  1.18+0.12° 1.2040.13°
SR (m) KRB 1.04#0.15  1.27#0.14°  1.31:0.12° 1.33+0.14%
WAL 1.07#0.13  1.17+0.15°  1.19+0.14° 1.21#0.15°
TR E O IG4  58.76+1.13  61.23+1.06™ 62.01+0.97°  62.08+0.95"
73 (%) STHEZH 59.20#1.21  60.31#1.12° 61.12+1.01° 61.17+0.98"

FVE: CHEREDVIRG . SA4URATMEL, °P<0.05; SxfIEALMLL, °P<0.05
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Table 6 | Comparison of the Hospital for Special Surgery knee score and
degree of joint obliteration before and after surgery between the two
groups

e Hul o ARAET RE3INM RE6AH RF124MH
EEEFAMRIE X364 45.6342.97 78.5743.01° 85.13+2.80° 86.82+2.57°
BEMERATVESr XHRZL 46.0843.11  77.86%3.15° 84.28+3.02° 85.79+2.84°
KNBERE ARd - 22.154#3.84° 43.71#3.52° 61.2943.30°

KR - 19.85+3.57  40.29+3.38  58.86%3.22
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Table 7 | Comparison of plasma fibrinogen, activated partial
thromboplastin time and D-dimer levels between the two groups before
and after surgery

fabr HHl Rur ARlF1H AFE2H K53 4
AEE AR (g/L) R4l 3.1320.75 5.42+0.81°  4.3620.77"°  3.350.62
WHHE4] 3.04£0.72 6.30:0.86°  5.11+0.80°  3.49%0.70°
WEACER AR IR0 26.3544.08 42.15%5.34%° 35.1444.17%° 27.28+4.22
I 1] (s) WTHEZH 25.8743.92 47.3845.19° 38.09+4.63°  28.06%4.39°
D- — Bk (mg/L) X4l 0.17+0.05 0.51+0.12" 0.32:¢0.13"  0.18+0.05
W4l 0.16:0.04 0.59+0.14°  0.38+0.15° 0.1940.06°

RE: CHERAUIRE] . SALIRATALL, *P<0.05; SXHBLLMEL, "P<0.05
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Table 8 | Comparison of postoperative complications between the two
groups
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