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The impact of robot-assisted tension screw fixation on postoperative
pain and pelvic recovery in patients with fragility pelvic fractures®

Zhang Chao-yang', Cheng Xue-qing', Wang Wen-zhi', Li Zhi-yong', Zhang Yan-chao', Mou Ting’
(1. Department of Orthopedics, 2. Department of Endocrinology, Baodi District
People's Hospital in Tianjin, Tianjin 301800, China)

Abstract: Objective To evaluate the therapeutic effects of the HoloSight orthopedic trauma surgery robot
(hereafter referred to as the HoloSight system) in tension screw fixation for patients with pelvic fragility fractures.
Methods A total of 74 patients with fragility pelvic fractures admitted to our hospital from January 2021 to January

2023 were selected for the study. Patients were randomly divided into a control group and an observation group, with
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37 patients in each group, using a ball-drawing method. The control group received closed reduction and manual
screw placement, while the observation group underwent tension screw fixation assisted by the HoloSight
visualization system. Perioperative indicators (surgery time, intraoperative blood loss, number of screw adjustments,
first ambulation time, hospital stay) were recorded. Pain scores (VAS) were compared at 6, 12, 24, 48 and 72 h
postoperatively. Stress indicators [angiotensin II (Ang II), adrenocorticotropic hormone (ACTH), cortisol (Cor) ]
were compared preoperatively and 24h postoperatively. Harris hip joint function scores, majeed pelvic fracture
system scores, berg balance scale scores, and bone metabolism indicators [alkaline phosphatase (ALP), osteocalcin
(BGP), osteoprotegerin (OPG) | were compared preoperatively and 6 months postoperatively. Results The operative
time for the observation group was shorter than that for the control group, with less intraoperative blood loss, fewer
screw adjustments, and shorter initial out-of-bed and hospitalization times (P <0.05). The postoperative VAS scores
at rest at 6, 12, 24, 48, and 72 hours were compared between the observation group and the control group using
repeated measures ANOVA, which showed: (1) significant differences in VAS scores at different time points (¥ =
120.930, P =0.000); (2) significant differences in VAS scores between the observation and control groups, with lower
scores observed in the observation group (¥ =172.400, P =0.000); (3) significant differences in the trends of VAS
score changes between the two groups (F =6.002, P =0.000). The differences in Ang I, ACTH, and Cor levels
preoperatively and 24 hours postoperatively were lower in the observation group than in the control group (P <0.05).
The differences in Harris, Majeed, and BBS scores preoperatively and 6 months postoperatively were higher in the
observation group than in the control group (P <0.05). Similarly, the differences in ALP, BGP, and OPG levels
preoperatively and 6 months postoperatively were higher in the observation group than in the control group (P <
0.05). The overall incidence of complications within 6 months postoperatively was lower in the observation group
compared to the control group (P <0.05) Conclusion HoloSight-assisted tension screw fixation helps reduce
postoperative pain in patients with fragility pelvic fractures and promotes postoperative recovery.

Keywords: fragility pelvic fracture; HoloSight orthopedic trauma surgery robot; tension screw; functional
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F1 HHA—KERILE (n=37)
_ FEP 43 51(%) ZHIEHE 51(%)
25 Bl TR x£5)
a e v ikl N2 HiAth

X R 22/15 66.32+7.23 18(48.65) 13(35.14) 6(16.22) 18(48.65) 15(40.54) 4(10.81)

WELLL 20/17 65.94+7.19 19(51.35) 11(39.73) 7(18.92) 19(51.35) 13(35.14) 5(11.90)
X’/ A 0.220 0.227 0.271 0.281

PIE 0.639 0.821 0.873 0.869
7. BEEGMREG, B TEBEWFARK L, RHC 134  Rawiamo SilEREAARE 61 H
U X B ML A, W0 T 8 A% 52 AR 1 O K H Harris i ¢ 15 I RETE 439 . Majeed ‘B &5 3T &
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48 F1 72 h BYPARTE O 5 73 1053, 7 i R
P B 21
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K 1, 7 1 45 5K & 1T (Angiotensin 11, Ang I ) {2
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Y48 53 OB Ry 2 SR A D RE RN P15 5 1B
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917 SREAPH, 45 MLAS AGHBY N R BT PO iR 7R et B T R R S R A 2K N L ) s )
*x2 WMAEFAREIEREE (n=37,xzxs)
2H 5] FARHF [E] /min IR I /m L SRETIRAE R IR KT R [E]/d FEBERTE]/d
X HR 2 118.47 + 14.48 82.42 +8.16 5.04+1.02 12.28 +2.19 20.14 +2.86
WEE L 83.52 +10.43 50.39 + 5.69 2.13+0.45 7.13+1.18 13.02 £2.42
1 11.913 19.585 15.877 12.593 11.560
PIE 0.000 0.000 0.000 0.000 0.000
*3 WAHAFARBEMAPEMEMNFES HLFE
215 TR ] R*{H PfH AR I R P
X REZH y =160.580-15.559 x log(x) 0.847 0.000 y =101.677-7.168 x log(x) 0.858 0.000
WAL y =115.388-11.873 x log(x) 0.910 0.000 y =68.308-6.689 x log(x) 0.916 0.000
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WG 5 X RRZA AR 5 612,24 48 F1 72 hif Bk
BT VASPEIF OB, SR T E 2 1Y 5 22 347
255 ORI ) VAS PR LU AR, 22 A i T2 3

=1

TARBGEA
WZELH

PIZETF AR B (8] 5 5 B 2%

*4 WARFBVASIES L

FARGEA
pUk S

B2 PANRPHMES S MLk

X (F=120.930, P =0.000) ; @ 41 VAS -4 LL 45, 2%
SHEGHEE X (F=172.400, P =0.000) , M2Z4H VAS

VPSR s GFILL VAS DA AL R L 2 25 527 5

P2#E L (F=6.002,P=0.000). WF4.

(n=37, 4%, x£s)

ZH 5 ARJ5F6h AJF12h ARJ5 24 h AR5 48 h ARJG 72 h
Xof B 3.57+0.50 4.19+0.52 4.65+0.68 430 +0.46 3.03 +0.29
pUEZSIEL 3.08 +0.43 3.78 +0.42 3.84+0.50 3.22+0.42 2.38+0.49
tfi 4.461 3.705 5.865 10.545 6.928
P1H 0.000 0.000 0.000 0.000 0.000
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PIALAR AT FIA S5 24 h (5 Ang T | ACTH F1 Cor 22
LR, &k, 22 R A it 22 5 L (P <0.05) ;
WEL L ARG AR ST 24 h (19 Ang [T . ACTH F1 Cor 2218
PR TX R, ks,

=5 WHARFIARE24 h I RGHIEfRERILER

(n=37,x+s)
-~ Ang Il 21t/ ACTH 2:1(H/ Cor Z(H/
(mmol/L) (ng/L) (ng/mL.)
XJHEEH 100.14 £ 11.25 29.57 +3.68 11632+ 13.82
WMEELH 45.50 +5.48 16.02 £2.47 24.84 +3.57
tfH 5.626 25.006 24.589
PAE 0.000 0.000 0.000

25 MABEARTHNARE6NAERMEFERTL
P41 R T MR S5 6 4~ A 19 Harris . Majeed |
BBS PFAr 25 (H LK, & t K040, 2 R A G # B X
(P <0.05) ; W % 44 AR B AR J5 6 4~ H B9 Harris |
Majeed . BBS PF-73 22 {H 4 & T X B2 . W3k 6,

*x 6 WARBIFARE 61 AR Harris.Majeed,

BBSiF/rEELLE (n=37, 45, x+5)
215 Harris TP/ 2516 Majeed PEAF 2516 BBSTESF 251
XTHRZH 28.02+3.35 29.91+3.71 19.03 +2.80
MEELH 39.09 + 4.62 41.63 +4.89 27.43 +3.56
t{H 5.626 25.006 24.589
P 0.000 0.000 0.000

2.6 FWHBEARWHAAE 66 ABREERILE

P2 AR T AR T 6 4> A B9 ALP . BGP . OPG 2411
L8, e K, 22 R A giit# 2 L (P <0.05) 5 W
EHARATMA G 64 H 19 ALP . BGP ,OPG 22 {8 14 15
TXTHRAL . Wk T,

x7 MARTHRE6NTAKNBFTREHEREELR

(n=37,x+s)
205 ALP2ZE{E/(u/l)  BGPZ(H/(pg/l)  OPGZ{H/(ng/L.)
X REEH 39.21 +4.42 2.23+0.71 4532+541
MEELH 65.48 +7.39 5.27+1.03 72.05 +7.39
18 5.626 25.006 24.589
PAH 0.000 0.000 0.000

27 MABRBHEEBRILE

WA TG 64 A N IF R IE SR BRIV, 4 X
K, 22 5734 ot % 5 L (x> =6.366, P=0.012) ; M 5%
I R B R AE AL TR IR, LR,
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215 WRETRASS  ETHERG  SCT{EAR BEE
Xt HE 2 3(8.11) 4(10.81) 3(8.11) 10(27.03)
MELH 1(2.70) 0(0.00) 1(2.70) 2(5.41)
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