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Efficacy and safety of thoracoscopic assisted titanium-nickel
memory alloy plate internal fixation in patients with multiple rib
fractures

Qing-guo Ding, Feng Zhao, Xiao-cheng Gong, Jian-wei Han, Ai-ming Yang
(Department of Thoracic Surgery, the First People's Hospital, Jiande, Zhejiang 311600, China)

Abstract: Objective To investigate the efficacy and safety of thoracoscopy assisted titanium-nickel memory
alloy plate internal fixation in patients with multiple rib fractures. Methods 87 patients with multiple rib fractures
from January 2018 to December 2019 were randomly divided into control group (n=43) and observation group
(n =44); The control group was given chest plate external fixation, the observation group was given thoracoscopy-
assisted titanium-nickel memory alloy steel plate internal fixation treatment; The recovery situation, lung function
indexes, treatment effect and complications of the two groups were compared. Results The ICU stay time,
mechanical ventilation time, hospitalization time, time to get out of bed and chest drainage time of the observation

group were significantly shorter than those of the control group [(3.74 £ 0.63) d vs (5.58 = 1.21) d, (2.68 £ 1.65) d vs
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(9.78 £2.36) d, (19.46+3.27) d vs (26.85+2.73) d, (10.18£2.22) d vs (1623 +£2.42) d, (4.72+1.91) d vs
(7.23 £2.12) d], the visual analogue score (VAS) of the observation group was significantly lower than that of the
control group (3.62 £ 1.21) vs (5.89 = 1.34)] (P <0.05). The FEV,, MVV and forced vital capacity (FVC) of the
observation group were significantly better than those of the control group [(101.37 £ 18.46)% vs (88.82 £ 16.15)%,
(89.21 £ 14.36) vs (68.37 + 18.46) L/min, (94.26 £ 18.25)% vs (82.15 + 12.67%)] (P < 0.05). The effective rate of
the observation group (95.45%) was significantly higher than that of the control group (69.77%) (P <0.05). The

incidence of pulmonary infection, atelectasis and chest deformity of the observation group were significantly lower
than those of the control group (13.64% vs 37.21%, 18.18% vs 39.53%, 0.00% vs 32.56%) (P < 0.05). Conclusion

Thoracoscopy assisted internal fixation of titanium-nickel memory alloy steel plate can significantly improve

patients' recovery and lung function, improve treatment efficiency, and reduce complications.

Keywords: multiple rib fractures; titanium-nickel memory alloy plate internal fixation; thoracoscopy assist;

efficacy; safety
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Key steps of thoracoscopic assisted internal fixation with nickle—titanium memory alloy plate
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Table 2 Comparison of postoperative recovery between the two groups  (x+s)

215 ICU SRR/ MU s Al /d FEBERT ) /d FIRIG SR/ MR | A E R VASTRS 4
WS (n = 44) 3.74+0.63 2.68+1.65 19.46+3.27 10.18+2.22 4.72+1.91 3.62+1.21
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ol 3.97 5.38 6.12 7.25 3.85 5.32
PIE 0.006 0.000 0.000 0.002 0.003 0.006
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Table 3 Comparison of the lung function between the two groups (x+s)

215 FEV /% MV V/(L/min) FVC/%
M5 (n = 44) 101.37+18.46 89.21+14.36 94.26+18.25
X HEEH (n = 43) 88.82+16.15 68.37+18.46 82.15+12.67
tE 9.58 10.22 9.25
PE 0.002 0.000 0.000
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Table 4 Comparison of the treatment effect between the two groups n (%)
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X{E 10.06
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Table 5 Comparison of the incidence of complications between the two groups n (%)

4151 it g Jili A3 JHa S Hr T
WEL (n = 44) 6(13.64) 8(18.18) 0(0.00)
X HRZH (n = 43) 16(37.21) 17(39.53) 14(32.56)
X{H 6.40 4.53 18.08
Pla 0.011 0.033 0.000

. 41



rhE N R $27%
3 Wi U AR T IR, $UR NI BB T AR CIZ 4 4

Z RN A BT I T B X B A SR
U RGN, o | A i e A A i e i
PEMT P BREMAE, LIy, X AR A
TR W VNS VN il cke T VA 17 SR = P 2
SRR B TR SO PRAERF I EE W . B L [EE
TESHNRE | D IERPI R ARIRINRE | WD I A R A
TRAFIRY T TR IR BRI S ALHOR , HARE PR I REIK
SEIRME, BHLIEIFARIES Y G T A E
EX A BB, HoA 2 R R T 2 A 22 A
Wk, Ao RABIRIE, ST RSP AR
FEOUNE N, NI E AT R B T BT, M
PRAZEE PR B B/ N R X B, HL
BRI, XEFMEICH R0, EEPrNEEr
RAFREFE . BREMCIZ & SMAREIRIE T n] B e
FIAR, el N URE S I ICOE R, A A
SRR, FIREdEfr B ribm e, fedta i
. HAZHE A s i B sh fas -, 5
b, BRBRICHZ A S BLE [ E B iy, AN
BEALAN BRI, A ERRE T ARILA, X I
BRI 6

ARBEFE R, WAL ICU f5 BT . HLAGE <R
] AEBEISE] T RIS Sl A1 AU S A ] 55 A f
WS TE UL AL TR, Sl e BBl 1 BRiRiC
126 MR AT E ek s POk KA, nTRES1%07
EX AN - PRI M RG] A A [
N RIFA R B IDIREE T REIK I 5 i Fe
SERENE RSP IR OC . NI, SIEZ A
I BT R R T 2 AR S R I 2 4 S i
IR HRERY SR W, ARG, WU AR5 il Z g
BT XS IR, S M Bl B T BRER 12 5
B A [ %E RS (e 2 B Il S RV AZ, 20 Hr B IR ] g
S PO M B BT BRERACIZ A B A PR T8 5 Y
SERCRENS, REST I IR H MBS, B
WRA RBAE IR, et TR A TP IhEERE, H
BRELICIZ A S BRI T 5L T LABIE i e 22 A1
Bi, TERE TWEICIOERS, BA ASiRI6E, =
SE AP RCR AL, AR R A R
o WMEELDRY P A RCRIIE S T XA, TR AR
A G AR B SO AS MBS i 4545/ e
XA TG A4 5% . WL I A K A R

BBRIGY T RCRELS, (ERHEIRARAET BT, 5 R
SEI R IE B —E

gi L, M B BN BRERICAZ G S A P [
TE BB 2 R B BT E AR, a8
MiTRE, REIRITARCR, RO RAER AR, |
bl PR I o

%

=z

% X # o

TR, SN, B . MR B B BRERICAZ S R e B RN
It 72 AN T 22 K W H B T I R SE S (). B4 AR A,
2018, 20(11): 848-851.

XU Z Z, WU X B, HU B. Clinical effect of thoracoscopy assisted

(1

1]
internal fixation of NiTi memory alloy rib bone plate in the
treatment of multiple rib fractures[J]. Journal of Traumatic
Surgery, 2018, 20(11): 848-851. Chinese

LI C, XU X, SU Y, et al. Treatment of scaphoid fractures using a
memory alloy nail-feet-fixation device[J]. Anz J Surg, 2016, 86(7-8):
584-588.

AR BB ARICIC A S PR N L E AR SISHRIT N 2Kk
PERE BT R R )], BUR YRS G 2k, 2016, 25(34):
3858-3860.

(2]

(3]

[3] ZHU X H. Comparison of internal fixation with nickle-titanium
memory alloy embracing fixator and conservative treatment for
multiple rib fractures[J]. Modern Journal of Integrated Traditional
Chinese and Western Medicine, 2016, 25(34): 3858-3860. Chinese

BN, XUV, BIEAR, 55 2R MBI AR N EE 5IE
T Wl PRI T AT TE[T]. VAL B BE 2445k, 2017, 38(8):
515-518.

LAI X G, LIU D Z, WANG X D, et al. Comparative study of

[4

[}

(4]
internal fixation and non-surgical method on fracture of multiple
ribs[J].
Northwest China, 2017, 38(8): 515-518. Chinese

B, BRI, B, A ST B AL T R B AL
106 MR 2 R E B 0. P HeadiZes, 2018,
34(5): 432-437.

QIAN D F, ZHANG X B, SHANG J, et al. Rib's strapping-traction

technology combined with memory-alloy ribs embracing fixator

Medical Journal of National Defending Forces in

[3]

[3]

for multiple rib fractures under video-assisted thoracoscope[J].
Chinese Journal of Trauma, 2018, 34(5): 432-437. Chinese

A, SRIR, EALT, AF . USRI A B0E B S SR C I G 4
PSR YT 22 S ML B AT B PSR, v FE o A AR
IR, 2018, 25(5): 397-400.

HAO'Y, WU J, WANG L J, et al. Performed titanium locking plate

(6]

(6]
versus nickle-titanium memory alloy embracing fixator in the
treatment of multiple rib fractures[J]. Chinese Journal of Clinical
Thoracic and Cardiovascular Surgery, 2018, 25(5): 397-400.

Chinese

- 42 -



4 4

TORE, 2. M Bl D T IS SN B IGT 7 22 R B o i8S 4 Ak

[7]

[8]

9]

[10]

[11]

[11]

[12]

[12]

DEFREEST L, TAFEN M, BHAKTA A, et al. Open reduction and
internal fixation of rib fractures in polytrauma patients with flail
chest[J]. Am J Surg, 2016, 211(4): 761-767.
WALTON B, MEIJER K, MELANCON K, et al. A cost analysis
of internal fixation versus nonoperative treatment in adult
midshaft clavicle fractures using multiple randomized controlled
trials[J]. J Orthop Trauma, 2015, 29(4): 173-180.
SUKEGAWA S, KANNO T, NAGANO D, et al. The clinical
feasibility of newly developed thin flat-type bioresorbable
osteosynthesis devices for the internal fixation of zygomatic
fractures[J]. J Craniofac Surg, 2016, 27(8): 2124-2129.
VERHAGE S M, BOOT F, SCHIPPER 1 B, et al. Open reduction
and internal fixation of posterior malleolar fractures using the
posterolateral approach[J]. Bone Joint J, 2016, 98-B(6): 812-817.
TEJTIE, IR3ETT, I T, 55 Mess NAT T AR ST AR
97 2 RV B AT B AN TR T RO L[], B N B2 A, 2018,
24(4): 42-45.
WANG F Q, XU M Q, HU W J, et al. Comparison of different
therapeutic effects between video-assisted thoracoscopic surgery
and traditional surgery for multiple rib fractures[J]. China Journal
of Endoscopy, 2018, 24(4): 42-45. Chinese
WBHHEL, B, FITEAE, 45 . BREOBIRICIZ & S E s A [ 2
ARG AL B AT A ARSI I RE Sl A Y
SEMAT]. BACA R e R, 2019, 19(7): 1349-1352.
OUYANG H, HU X J, ZHOU D C, et al. Effect of Ni-Ti shape
memory alloy embracing fixator

on postoperative pain,

respiratory function and pulmonary infection in patients with

43

[13]

[13]

[14]

[14]

multiple rib fractures[J]. Progress in Modern Biomedicine, 2019,
19(7): 1349-1352. Chinese

A, X, BV AL . ATl B 5T Sicie & g i
SEVRIT 2 R A B T S A ). T EBE R RSB R,
2016, 38(6): 699-702.

TIAN X Y, HE S, LIAO L X. Comparison of the effect of
internal fixation with absorbable rib nail and memory alloy plate
in the treatment of multiple rib fractures[J]. Journal of Ningxia
Medical University, 2016, 38(6): 699-702. Chinese

TITBAR, b i J a0k 5 AT G AVRYT 22 R P R 3
BCRAIHT[T]. IR B~ P24, 2018, 43(5): 628-630.

WAN X D, LI H L. Effect of thoracoscopy combined with
internal fixation in the treatment of multiple rib fractures[J].
Journal of Bengbu Medical College, 2018, 43(5): 628-630.
Chinese

(BSC% 4ti)

AR5 A

TR, i, 2RI, 45 . Bl I T kB2 & 4 IR P 1
RIT B 2 R T A T RS ] T E B AR,
2021, 27(4): 38-43.

DING Q G, ZHAO F, GONG X C, et al. Efficacy and safety of

thoracoscopic assisted titanium-nickel memory alloy plate internal

fixation in patients with multiple rib fractures[J]. China Journal of
Endoscopy, 2021, 27(4): 38-43. Chinese



