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Clinical effect on bone trauma therapeutic apparatus combined
with internal fixation surgery for rib fracture under thoracoscopy
in treating multiple rib fractures with hemopneumothorax

Mo Junjie, Zhou Junpeng, Luo Zhihang, Shi Xiaoqing, Chen Xiaoping, Sun Xiao
(Department of Traumatology, Fuyang Traditional Chinese Medicine Orthopedics Hospital,
Hangzhou, Zhejiang 311400, China)

Abstract: Objective To explore the clinical efficacy and safety of adjuvant administration of bone trauma

therapeutic apparatus after thoracoscopic internal fixation of rib fractures in the treatment of multiple rib fractures
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(MRF) complicated with hemopneumothorax. Methods 86 patients with MRF combined with hemoppneumothorax
from January 2021 to January 2024 were selected. The patients were divided into two groups by random number
table method, with 43 cases in each group. Both groups received thoracoscopic internal fixation surgery for rib
fractures. The control group was given conventional treatment after the operation, while the observation group was
treated with a bone trauma therapeutic apparatus on the basis of the control group. Observe the short-term and long-
term therapeutic effects of the two groups of patients. The amount of hemothorax bleeding and the visual analogue
scale (VAS) score for pain of the two groups of patients were compared before the operation, 3 days after the
operation, 7 days after the operation and 14 days after the operation. The coagulation function indicators
[prothrombin time (PT), activated partial thromboplastin time (APTT), thrombin time (TT), fibrinogen (FIB), and
D-dimer (D-D)] of the two groups of patients before the operation and 14 days after the operation were compared.
Compare the postoperative recovery status (the duration of the drainage tube, the time for swelling to subside, the
length of hospital stay and the fracture healing time) and incidence of postoperative complications between two
groups of patients. Results The total effective rate of short-term efficacy in the observation group was 97.67%
(42/43), which was significantly higher than that in the control group (81.40%, 35/43), and the difference was
statistically significant (P < 0.05). The total effective rate of long-term efficacy in the observation group was 97.67%
(42/43), compared with 88.37% (38/43) in the control group, and the difference was not statistically significant
(P>0.05). At 3, 7 and 14 days after the operation, the amount of hemothorax bleeding in both groups was
significantly less than that before the operation, and the amount in the observation group was significantly less than
that in the control group. The VAS score for pain was significantly lower than that before the operation in both
groups, and the amount in the observation group was significantly lower than that in the control group. The
differences were statistically significant (P < 0.05). At 14 days after the operation, PT, APTT and TT in both groups
were significantly longer than those before the operation in both groups, and the observation group was significantly
longer than the control group, FIB and D-D were significantly lower than those before the operation, and the
observation group was significantly lower than the control group. The differences were statistically significant
(P <0.05). The duration of the drainage tube, the time for swelling to subside, the length of hospital stay and the
fracture healing time in the observation group were significantly shorter than those in the control group, and the
differences were statistically significant (P <0.05). The total incidence of postoperative complications in the
observation group was 2.33% (1/43), compared with 11.63% (5/43) in the control group, and the difference was not
statistically significant (P> 0.05). Conclusion After thoracoscopic internal fixation of rib fractures, adjuvant
administration of bone trauma therapeutic apparatus can effectively promote the absorption of pleural effusion and
pneumothorax in patients with MRF combined with hemopneumothorax, reduce the degree of pain, improve
coagulation function, and accelerate postoperative recovery of the body. It is worthy of clinical promotion and
application.

Keywords: bone trauma therapeutic apparatus; thoracoscope; fracture fixation; multiple rib fractures (MRF);

hemopneumothorax; minimally invasive surgery

I E B R O B W T R
Bl 51 &6 2 & a8 3 (multiple rib fractures,
MRF) (BIEHrih s =2 ), FErERkRE i< |
TEMN | e R P RS o R e I ]
W A R , U R A e . BT,
i K E 4T %) MRF &I AU, ZRHFARGTF, B
T8 B o T A R R e P ) I RN AR, AR B A
&, PR IEH I D RES Y. MRE T R A%, it
Ty . BB a2, BEAR U T

34

ARTr ik RN FE A BTN EEAR, BRI
K, IkAEZ, AMTARIGHUAKEY, JTaEk, B
M B F AR, M N T E P AR A
BT MRF B36T7 o Ml B R 4 3
R i s B L, R AR AR A P AT T L
IFHER U HEAT A I E 1, B ARBII /N, JF A
PP BR RIS T FARRITON, AR AR T
fiit, XTI R A A, e REAR S DhE
WA 4s, BAREENL. SRR U —MA Ik



5512

SRS, A RN AR M B BT N I E TR YT 2 R T 9 LS I P T AL
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(445+1.12) WR; ZHEFARBE 1~22 h, FH
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Table 1 Comparison of general data between the two groups
i (%)

15 5 = Y BMI/(kg/m®) B EEUAR  ZOiETFARE /A
WEEL (n = 43) 28(65.12) 15(34.88) 52.34+9.27 23.16+2.57 4.67+1.08 10.58+3.44
X B4 (n = 43) 31(72.09) 12(27.91) 51.29+8.82 22.75+2.31 4.45£1.12 9.96+3.30
XA 0.49 0.54" 0.78" 0.93" 0.85°
PiE 0.486 0.592 0.439 0.356 0.396
- HATEAL (%) HATIEE (%)

2B A E XU B i e b EA TR s #4 2110
WMEELH (n = 43) 18(41.86) 15(34.88) 10(23.26) 14(32.56) 11(25.58) 10(23.26) 8(18.60)
XFHEZ (n = 43) 19(44.19) 17(39.53) 7(16.28) 13(30.23) 14(32.56) 11(25.58) 5(11.63)
Y/t 0.68 1.14
PAE 0.711 0.768
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Intraoperative internal fixation

Fig.1
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Fig.2 Treatment of the bone trauma therapeutic
apparatus
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WP S, R I, MR R A R R A
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WA TRBIE X 100%” T EBARCE,

133 w@d b TAREN. RF3d. RF7dH
ARG 14 d, T7MES CTAG AR, W ik i il i

134 EmAZE TARAT. RF3d. RF7TIRAR
Jr 14 d, RPN 3 1 (visual analogue
scale, VAS) TEA PEAL B EEEREE, 150
[T T3] T

135 st FARRBIAMARNE 14d, RHEES
MrAl (A7=T % . H A SYSMEX 2w, Al .

CS-5100), AN RYBEMIIRE, GG B A
B8] (prothrombin time, PT) . &AL 43 5E Ml 15 B A
[G] (activated partial thromboplastin time, APTT) . ¥t
1. B B 8] (thrombin time, TT) . £F 4k & A IR
(fibrinogen, FIB) F1D- "3/ (D-dimer, D-D).
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A, WESBYTLBIREL | BT U R A
P CT RnBdrim B s, BIrgeAm A,
el Wit ELRF SN IR, MR
HIAG.
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SRS, A RN AR M B BT N I E TR YT 2 R T 9 LS I P T AL

] FL AR FH SRR AR e K56, 20 P9 LR A X oA
Ky ARG E T 2200, L
HEBAT LSD- ek 3 o THECERI M (%) FRow, Hh#
FH R, P<0.05 WERA GBS,

2 R

2.1 MWABRFIILHRTHLELR
FIT A BB SR 58 U R, Terh R I
AR T IS PR A BCR N 97.67% (42/43), B &
T X R4 1) 81.40% (35/43), 2R AL #E X
(P<0.05). WF2,
2.2 MWABREFTHTHLR
WG T RSB ROR R 97.67% (42/43), 5
XTHEZH 19 88.37% (38/43) H#, ZRTGIT¥E X
(P>0.05). WL#3,
2.3 MWABREFARBEAE & mAH =tk
ARJG3. THI4 A, P2 8 It i o B e /b
TARHT, HUEAM B/ TX A, 2R A5%IT
HEY (P<0.05), W4,
2.4 WAHABEFARAEAREMNSERE VASESLLE
RIF3. 7. 14d, PABFEIR VAS TSI AL
TARHT, HUWEAM BT XA, 2R A5%IT

EY (P<0.05), WFS5,
25 WHBEFAEERMINEELLE

RJG 14d, WALEHEPT, APTTAITT B K TR
Hr, HER P B TXTIEZL, FIB A1 D-D B AL T
ARHT, HWEA W BAR TR, ZRWAESHE
X (P<0.05), W6,

26 FWHBERFMEBRILE

WL | A P B T | b AR s ] L AT et
[ AT A A B T B R X R, ZRa ST
EX (P<0.05), W7,

2.7 WHBEHLIELR

B AR JG I R MR %0 2.33% (1/43), 5
X RELLR) 11.63% (5/43) Mg, 2R TSR X
(P>0.05). WS,

2.8 HAEIFEHG]

B, YR, IR 68 % . RGBT
PRI . TSRS h ABE, ARHTCT =4 @ n] U4
W Zabadr, g~ A E g 49N
EEAR. RIF3d, CT=4kBmdHR. HMZKMhE
HIARE, WEEEN, SyrWmst i, K534
A, Cr=#smddn. AMELmEaahRE, N
BETENL, HYTEBR, XHin . WA 3,

®2 MABRFRHTHILR

Table 2 Comparison of short—term therapeutic effects between the two groups

51 i/ F U a3l SARCRE (%)
WEEEH (n = 43) 28 14 1 42(97.67)
XFHE4] (n = 43) 20 15 8 35(81.40)
X 447

P 0.035

®3 MABRFZHTHILR

Table 3 Comparison of long—term therapeutic effects between the two groups

il Ha) AR TR MR 61(%)
WZELH (n = 43) 32 10 1 42(97.67)

XF 4] (n = 43) 27 11 5 38(88.37)
P! 1.61

PfH 0.204
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F4 MABREFANEAENMEHMEE (mL, x=s)
Table 4 Comparison of hemothorax blood loss at different time points before and after surgery between the two
groups (mL, x+s)

217 AHT RJF3d RIF7d KI5 14 d
Mg (n = 43) 581.43+47.38 122.68+25.49"% 61.32+11.52"% 11.22+3.27"?
XHRZ (n = 43) 577.57+52.65 155.36+21.53" 82.19+13.67" 16.46+4.15"
1} 24.25/4 287.56/35.33

P yimtnyser 1EL 0.000/0.000/0.000

H 1) 5ARAE, Z2REGHHEX (P<0.05); 2) SXIHANRE, Z2RE5H¥#EX (P<0.05),

®5 WABREFAUNEAENSEBEVASTESILE (4, v+5)
Table 5 Comparison of pain VAS scores at different time points before and after surgery between the two groups
(points, x*s)

215 A RJ53d I NEA ARJF14d
Mg (n = 43) 7.42+1.23 3.27+0.64"7 1.16+0.37"% 0.47+0.11"%
XFHRZ (n = 43) 7.36+1.17 4.83+0.75" 2.52+0.56" 0.76+0.18"
F e 13.95/704.42/19.88

P simszen 0.000/0.000/0.000

e 1) 5ARWE, ERE5H3EY (P<0.05); 2) SX A NLE, ZRA501%E Y (P<0.05),

*6 WMAEBEFATERMIPELE (v+s)
Table 6 Comparison of coagulation function before and after surgery between the two groups (x + s)

PT/s APTT/s TT/s
215
AHT ARG 14 d AHi ARG 14d AHi ARG 14 d
WELL (n = 43) 11.03+1.22 12.87+0.95 26.18+2.35 32.47+2.65 15.14+1.21 17.81+1.97°
XFHEZH (n = 43) 11.17+1.28 11.92+1.13° 26.54+2.29 29.43+2.38" 14.98+1.05 16.23+1.76"
off 0.52 422 0.72 5.60 0.65 3.92
P{E 0.605 0.000 0.474 0.000 0.514 0.000
FIB/(g/L) D-D/(mg/L)

vl : -

AHi ARG 14d ARH ARG 14 d
WL (n = 43) 4.24+0.51 2.55+0.37° 1.74+0.25 0.52+0.09°
XHHAZ (n = 43) 4.19+0.48 3.26+0.41° 1.78+0.23 0.63+0.11°
off 0.47 8.43 0.77 5.08
P 0.641 0.000 0.442 0.000

T PHARANILE, ZRARIT AR (P<0.05),
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x7 WMABEREMEBRILE (vxs)
Table 7 Comparison of postoperative recovery between the two groups  (x + s)

205 5| A B R/ i STEEEE LA AEBERT [a]/d FAT A )/
WA (n = 43) 3.56+0.48 8.24+1.76 15.25+2.10 11.27+1.79

X HEEH (n = 43) 4.74+0.53 10.51+2.07 18.12+2.36 14.59+1.93
t{H 10.82 5.48 5.96 8.27

PE 0.000 0.000 0.000 0.000

*8 MABEREHEZELR
Table 8 Comparison of postoperative complications between the two groups

215 JitiAS 5K/ Jili s e 451 IRy REAR (%)
WMEZLL (n = 43) 0 1 0 1(2.33)
XTHEZH (n = 43) 1 3 1 5(11.63)

X 1u 1.61

P 0.204

A: RATCT; B: RJF3d; C: RJF34HH,
3 BAVEF]
Fig.3 Typical case
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