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HE: (BR] B NH B 555 0E T2 M 25 O IR ET N EDE B a7 8. [Fik ] [ 430 2021 4F 4 A
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A DIRET (BLas A2, 30 BERAITE T L BASDIRET (ET4) . MR TARY . VA GR . [R] PlaA
ZHTFARAF[A] [(61.9£13.5) min vs (87.0+14.4) min, P<0.001]. YJH G E [(2.24£0.4) em vs (5.2+0.4) cm, P<0.001]. ARH1K Il 5 [(29.3+
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Robot-assisted cannulated screw fixation of Pauwels type II-III femoral neck fractures / WU Qi—hong, WANG Jun—wen, WU
Chen—yao, HAN Le—qi, QI Shi-liang, HUANG Yu—-cheng. Wuhan Fourth Hospital, School of Medicine, Jianghan University, Wuhan 430030,
China

Abstract: [Objective| To compare the clinical efficacy of robot—assisted versus traditional freehand percutaneous cannulated screw
fixation for femoral neck fracture. [Methods]| A retrospective analysis was performed on 69 patients who received surgical treatment for Pau-
wels type II-1III femoral neck fractures in our hospital from April 2021 to April 2022. According to doctor—patient communication, 39 pa-
tients were treated with robot—assisted fixation (the robot group), while other 30 patients underwent conventional free—hand percutaneous
cannulated screw (the free hand group). The perioperative, follow—up and imaging data of the two groups were compared between the two
groups. [Results] The robot group proved significantly superior to the free hand group in terms of operation time [(61.9+13.5) min vs (87.0+
14.4) min, P<0.001], the total length of incision [(2.2+0.4) ¢m vs (5.2+0.4) ecm, P<0.001], intraoperative blood loss [(29.3+4.8) ml vs (33.0+
7.8) ml, P=0.018], intraoperative fluoroscopy times [(6.7+1.2) times vs (9.8£1.1) times, P<0.001] and guide pin adjustment times [(4.5+1.1)
times vs (7.9+0.9) times, P<0.001]. In addition, the robot group resumed full weight—loading activity time significantly earlier than the free
hand group [(104.6+4.3) days vs (108.7+8.1) days, P<0.001]. The VAS score, Harris score, hip extension—flexion ROM, and hip internal—ex-
ternal rotation ROM significantly improved in both groups over time (P<0.05). The robot groups was significantly better than the free hand
group in terms of Harris score [(85.3+3.4) vs (82.2+3.3), P<0.001] a month postoperatively, [(87.0+2.6) vs (82.8+4.2), P<0.001] 6 months
postoperatively; hip flexion—extension ROM [(89.6+7.2)° vs (86.6+5.0)°, P=0.045] a month postoperatively, [(105.2+4.6)° vs (102.8+4.0)°,
P=0.030] 6 months postoperatively; and hip internal—external rotation ROM [(58.0+2.7)° vs (54.7+2.5)°, P<0.001] a month postoperatively.
Regarding image, the robot group was also significantly better than the free hand group in term of Garden alignment index, cannulated

screw dispersion and femoral neck shortening (P<0.05), but there were no statistically significant differences in femoral neck—shaft angle
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and cannulated screw parallelism, fracture healing time and Ficat grade between the two groups (P>0.05). [Conclusion]| Compared with

hands—free technique, the robot—assisted cannulated screw fixation of femoral neck fracture has the advantages of shorter operation time,

better screw placement with greater dispersion, and better early hip function recovery.

Key words: robot-assisted technique, femoral neck fracture, cannulated screw, Pauwels classification
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Table 1. Comparison of preoperative general data between the

two groups

MlLas A4l T4l
*Elz*/'ﬁ P ﬁ

(n=39) (n=30)
AEIE (B, % ) 51.1+6.9 51.9+7.4 0.644
PR (19, F2c) 15/24 18/12 0.078
G ETAREHE (d, x+s) 5.5+1.3 5.8+0.9 0.259
M (i, 2247) 19/20 15/15 0.917
Pauwels 434 (7, TI/IIT) 25/14 19/11 0.948
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HAE S5 AEREI E] S FIF A E . RS iE
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VAS) . Harris P43 #EC7-JE TG 30 (range of
motion, ROM) . N-4Ni€ ROM PEMIGIRRCR: . 115218
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PIORER FRRRIR K . P<0.05 AZERAGITEE X,

2.1 FEFARBIEEH
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ML A 58 4t F B[] 35 R T AEF 41 (P<0.05) .
ARG BB A HERE , PH 4L VAS 4 kb (P<
0.05), Harris W53, #Hiff-JE ROM . #EN-F1iE ROM
¥R (P<0.05), PLERAAARSE 1. 6 ~H Har-
ris PE43 . WE(H-JE ROM &ARJS 14~ H B985 N - s i
ROM ¥ B #E FHETFA (P<0.05), HoAthAH N i i)
L, P4 I] Harris PF43 . #5H-JE ROM | i N -41ie

ROM 2R G2 X (P>0.05).
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Table 2. Comparison of perioperative data between the two

groups
- IR YN T P
(n=39) (n=30)

FAREFE (min, & +s) 61.9+13.5 87.0¢14.4  <0.001
YIOEKE (cm, & +s) 2204 52404  <0.001
AR (ml, 7 +5) 29.3+4.8 33.0+7.8 0.018
ARAFEIREL (IR, & +5) 6.7£1.2 9.8+1.1  <0.001
SEHRHEREL (IR, % ) 4.5+1.1 79409  <0.001
YIngs (i, Hizm) 39/0/0 30/0/0 ns
{EBERTIA] (d, % +s5) 7.2+1.1 7.5+1.1 0.379

x3 MABERHAER (r=) SHE

Table 3. Comparison of follow—up data between the two groups

(X £s)
soki GIE YN Al P
(n=39) (n=30)
SE A T H TG S (d) 104.6+4.3 108.7+8.1 0.017
VAS 43 (4)
 NEREE! 7.5+1.1 7.1£1.0 0.093
KI5 6 1A 2.8+1.1 3.1£1.0 0.374
E R/ ] 0.8+0.8 0.8+0.9 0.835
P1H <0.001 <0.001
Harris P43 (43)
KRG 114H 85.3+3.4 82.243.3 <0.001
ARJ5 6 MH 87.0£2.6 82.8+4.2 <0.001
ERIii] 94.0+2.5 93.2+2.5 0.202
PAE <0.001 <0.001
HEH-JH ROM (°)
ARG 14H 89.6+7.2 86.6+5.0 0.045
RJg 6 4H 105.2+4.6 102.8+4.0 0.030
RIKBEVI 130.7+3.8 131.243.4 0.567
PH <0.001 <0.001
HEN-FMIE ROM (°)
AR5 114H 58.0+2.7 54.7+2.5 <0.001
RiF 6 4H 65.32.5 65.2+1.9 0.897
E UiV 73.0£1.5 72.5+1.5 0.200
P <0.001 <0.001
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4 (P<0.05), {HPIH BT A1 ODE AT RN 22 55
TGt FE L (P>0.05) . W48 7 f A e 2 78
12~26 Ji, ZRTGET#EL (P>0.05). ARG 1

MHAM, KRG 6 4 H MRV, P4 Ficat 3F
KT BEZ (P>0.05), HHNHE AL, P Ficat P
HZEF LG 2EE L (P>0.05), KRG 14EZ A,
PITCH B ARETAN S . B kA . WAL R SRR L
K1, 2.

K1 BEBME, 48 %, 75 Pauwels I BBLHHET, 1THLASANELZOETIEE . 1a, 1h: RATHESCH IEMIAL X L m ZefBei
BEIT; Le, 1d: RJ5 VAFBECTTIEMIN, X AR N EEALE BRI, BUE kRIS .

Figure 1. A 48—year—old male received robotic percutaneous cannulated screw fixation for the left Pauwels type I1I femoral neck fracture.

la, 1b: Preoperative X—rays showed the fracture; lc, 1d: X—rays 1 years after operation revealed fracture healing with the implants in

good position.

Kl 2. BFLctE, 52 %, £ Pauwels IT B SiE4r, 1THETEE S 0ETHE ., 2a, 2b: RETER ST IEMINL X 28 F 7~ A7 B 8
BT 2¢, 2d: RJG 1AM IEMIN X 2R RN B EN B BRI, Bk OHIEES .

Figure 2. A 52—years—old female underwent free—hand percutaneous cannulated screw fixation of the right Pauwels type Il femoral neck

fracture. 2a, 2b: Preoperative radiographs demonstrated the fracture; 2¢, 2d: Radiographs 1 year postoperatively showed that the screws

remained in good position without signs of femoral head necrosis.
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Table 4. Comparison of radiographical data between the two

groups
- IR YN TEFA .
(n=39) (n=30)
RIGIESE Garden XF4E (°, T+5)  160.7+4.6 156.8+4.4 <0.001
ARIGMIAL Garden XF4E (°, ®+s)  178.1x2.1 176.4£35  0.029
RIGHTA (0, 2s) 132.0+4.1 132.3+6.5  0.842
ZEETFATRE (°, X +5) 1.9+0.5 2.1£0.4  0.241
ZEDET B (%, & +s) 73.3+1.2 69.8+1.5 <0.001
R B BUEAE (mm, 7 +s5) 4.620.7 5.2+0.6 <0.001
HATELE (1] (%)] 0.343
<12 J# 1(2.5) 0 (0)
12~26 J 38 (97.5) 30 (100.0)
=26 J# 0(0) 0 (0)
Ficat PEGY ({41, O/1/11/11T)
ARE14H 39/0/0/0 30/0/0/0 ns
RJF 6 1A 39/0/0/0 29/1/0/0  0.326
ER/ ] 39/0/0/0 29/1/0/0  0.326
PAE ns 0.326
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