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Robotic—assisted versus traditional freehand percutaneous sacroiliac screw fixation of posterior pelvic ring injury / NIE
Tao, WANG Zhuo, YU Xiao—long, DAI Min. Department of Orthopedics, The First Affiliated Hospital, Nanchang University, Nanchang
330000, China

Abstract: [Objective] To compare the clinical efficacy of Tianji Orthopedics robot—assisted sacroiliac cannulated screw fixation ver-
sus traditional freehand counterpart for posterior pelvic ring injury. [Methods] A retrospective study was done on a total of 74 patients who
underwent surgical treatment for the posterior pelvic ring injury from March 2019 to March 2021. According to preoperative doctor—patient
communication, the surgical techniques used of percutaneous sacroiliac cannulated screw placement was selected, including 16 patients in
the robotic—assistance in the early—stage (RAE) group, 16 cases in the robotic—assistance in the late—stage group (RAL), and 42 cases in
the traditional group. Perioperative, follow—up and imaging data were compared among the three groups. [Results| All patients in the three
groups were successfully operated on without serious complications. Compared with that in the traditional group, the RAE group consumed
significantly longer time for screw placement, while the RAL group took significantly shorter time with statistically significant difference
among the 3 groups [(78.6+4.8) min vs (66.4+7.1) min vs (70.3+6.5) min, P<0.001]. In addition, the RAE group and RAL group proved sig-
nificantly superior to the traditional group in terms of intraoperative blood loss [(14.8+2.4) ml vs (13.7+1.7) ml vs (18.5+£2.9) ml, P<0.001],
intraoperative fluoroscopy times [(10.4+1.3) times vs (9.5+0.7) times vs (12.5+1.4) times, P<0.001] and the number of screw setting adjust-
ments [(0.6+0.6) times vs (0.3+0.5) times vs (1.1+0.7) times, P<0.001]. However, there were no significant differences in incision healing
grade, postoperative ambulation time and hospital stay among the three groups (P>0.05). All patients were followed up for more than 12
months, and the RAE group and RAL group resumed full weight—bearing activities significantly earlier than the traditional group [(90.5+
4.8) days vs (89.1+6.0) days vs (95.8+6.4) days, P<0.001]. The VAS score for pain decreased significantly, while Majeed scores increased
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significantly in all the 3 groups over time (P<0.05). and the RAE group and RAL group were significantly better than the traditional group
in Majeed scores 3 months after surgery [(85.4+5.2) vs (85.7+3.9) vs (80.5+6.1), P<0.001]. Regarding imaging, the RAE group and RAL

group were significantly better than the traditional group in term of accuracy of screw placement [excellent/good/poor, (14/2/0) vs (15/1/0) vs

(28/13/1), P=0.048], but there was no statistically significant difference in Matta grade of fracture reduction among the three groups (P>

0.05). By the last follow—up, all patients in the 3 groups got fractures healed without loosening of internal fixation implants. [ Conclusion]

The Tianji robot assisted percutaneous sacroiliac cannulated screw internal fixation has the advantages of high accuracy, safety and mini-

mally invasive surgery despite of a learning curve.

Key words: pelvic fracture, sacroiliac separation, percutaneous sacroiliac screw fixation, robot—assistance, accuracy

HHBIA S 2SEITH 3%, HH2) 40%H 4
P RRHMATEE . H RGBT L R i
W, WRAEEAMARMEIEEES 1, SRS
DIRET A E AW AR e R, SRR T R T
Prign FEFART 3 ARG TR T il A
CT %5 R TR B 22 B AR AR IR ST, TGIEaRA AR
HRPAREROLAY ST =S5, WA T 2R
R ISCAG T PR [ 5 2R A R (0, AR S S 0
FIIE, EATEOIXBRR 7 BEE WA TARBAANE K
JE, Hlas NAB R G C B @i HTEAMREP AR

KIVEFHF AP AR E 1 = UE Rl A
R0, mHLas N R GRETESMRE T A S it A A1t
3D BT, AT AR B S BURS RS TR B8 S E AL
TENHEEE 0.6~0.8 mm, (EFFAEBEMER . LA oe i
ZDIRETRYCE . ABET 2019 4F 6 A SI#ERIVEFE
PLER ARG TIR) 7 E 2R S i (83 32 1], HUA
BAP7R, ST

| ARSI

1.1 A SHEBR R

DAFRUE - (1) FEE Tile B AUEE C AU 2
;s (2) BOUREREIG; (3) L HHEHE 25 O MBET P ]
FEREE TG (Sw) s (4) 53 Jo I v
Hi; (5) FtiviAta>12 4~H

HEBRPRAE © (1) HRIARSERmMEEE; (2)
TEHEE S X EET; (3) BEE WA
12 —fBwek

[]EPE 2B 2019 4F 3 H—2021 4% 3 H N & S
HEHEIRET N B E ARIBIT B e A E it s, It
74 GIFF A IRBRIE, IAARDITE . KPR T B
AR, BTG4 AR IR T E AR 0 e
GifH; ¥ 2019 4F 3 H—2020 4F 3 4T KRILEFHLES
N B 228 B IR 25 U MR T P 1 R 1) S8 3 e LA )
B4 s 2020 4 3 H—2021 4 3 H 47 KIVERHLAE

NGB 28 B BERE 25 D ARET N B AR BB M HLes e
HAZ . ARRT—MEOR LR 1, PIALAERY . MBI, (AR
8% (body mass index, BMI) . 515 2= FARMF ], ]
NPT B 22 S TE G i L (P>0.05) . A<
MFRAERRIZ R, A R AR

R1 RABRER—RAMLE

Table 1 Comparison of preoperative general data between the

two groups
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Figure 1. A 60 year—old female underwent TiRobot-assisted percutaneous cannulated screw internal fixation for sacroiliac joint separa-
tion. la: Screw path planning performed on the robitic system planning software in pelvic anteroposterior view. 1b: Confirmation of accu-
rate screw path planning in pelvic inlet view. le: Good positioning of the cannulated screw observed under pelvic anteroposterior fluoros-

copy. 1d: Confirmation of good positioning of the cannulated screw in pelvic inlet view of fluoroscopy.
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Figure 2. A 65 year—old male recieved traditional percutaneous cannulated screw internal fixation for sacroiliac joint separation. 2a:

Guide pin drilled under fluoroscopic monitoring in pelvic anteroposterior view. 2b: Confirmation of good positioning of the guide pin in
pelvic inlet view. 2¢: Good positioning of the cannulated screw observed under pelvic anteroposterior fluoroscopy. 2d: Confirmation of

good positioning of the cannulated screw in pelvic inlet view of intraoperative fluoroscopy.
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Table 2 Comparison of perioperative documents among the three groups
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Table 3 Comparison of follow—up documents among the three groups

Bzt HLARPIHAL (n=16) ML IHAL (n=16) B4 (n=42) P{H
SEA T B H] (d, 7 ) 90.5+4.8 89.146.0 95.8+6.4 <0.001
VAS W43 (43, & )
A HT 7.3x1.1 7.6£1.0 74+1.3 0.592
RJF 34A 1.9+0.7 1.8+0.5 1.9+0.7 0.603
ER/i] 1.8+0.6 1.6+0.5 1.840.6 0.205
PH <0.001 <0.001 <0.001
Majeed P43 (47, X )
FINif) 25.8+6.8 23.248.0 23.8+7.4 0.583
AJG 34 H 85.4+5.2 85.7¢3.9 80.5+6.1 <0.001
ERI ] 85.4+4.9 85.5+4.2 84.1+7.1 0.730
P1H <0.001 <0.001 <0.001
F4 WHBEZGEBER
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