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Objectives The purpose of this study is to identify the latest research trends regarding
the nonsurgical treatment of rib fractures and suggest the direction for future research.
Methods We searched for papers published from January 1, 2015 to July 1, 2022 in
PubMed and the China National Knowledge Infrastructure (CNKI) based on keywords
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‘ Finally selected studies (n=20) ‘

Fig. 1. Flow chart of the study. CNKI: China National Knowledge
Infrastructure.
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Fig. 2. Study distribution by published year.
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Table I. Analysis of Contained Papers

Study subjects
Type of Outcome

First author S (mal\;:/lgr,s:l ) et s Period oot Outcomes
Wang J'  RCT A: 28 (17/11)  A: TF, herbs fomentation 2 wk  VAS 1. A: 8.68+0.51 — 6.84+0.36 (3d) —
B: 28 (19/9) B: TF, PR 5.2440.52 (7d) — 1.86+0.54 (14d)
B: 8.67£0.49 — 7.28+0.28 (3d) —
6.78+£0.46 (7d) — 2.14+0.62 (14d)
3d, 7d A<B (p<0.05)
14d A<B (p>0.05)
Shen X'¢ RCT A: 50 (33/17) A: CT, herbs external 2 wk  Pain score 1. A: 7.3£0.6 — 1.8+0.5 (14d)
B: 50 (31/19) application B: 8.2+0.7 — 3.6x1.1 (14d)
B: CT, TF, PR A<B (p<0.05)
Ai P RCT A: 40 (30/10)  A: CT, TF, PR, RM, 2 wk ER 1. A: 97.5% > B: 80.0%
B: 40 (29/11) fumigation treatment APT 2. A: 13.80+0.19d, B: 18.45+0.43d
B: CT ARR A<B (p<0.05)
3. A: 2 (5%), B: 10 (25%)

Wang SF'® RCT 60 (35/25) A: CT, 12 wk after fracture - 4 wk  VAS 1. A: 7.06£0.99 — 0.62+0.37 (28d)
Fuyuan Huoxue tang ER B: 6.98+0.78 — 1.31+0.34 (28d)
3~4 wk after fracture - AFS A<B (p<0.05)

Seogeun Hwalhyeol tang 2. A: 96.67% > B: 80.00%
5~6 wk after fracture - 3. A: 2.36+0.54 — 0.21+0.15 (28d)
Jabogansin, Gang geun B: 2.32+0.64 — 0.87+0.37 (28d)
geon gol herb A<B (p<0.05)
B: CT, TF, PR
Sun Y RCT A: 50 (26/24)  A: CT, Bog-wonlhwalhyeoltang 2~4 wk Pain score 1. A: 62£1.2 — 1.9£0.8
B: 50 (28/22) mix soseung-gitang ER B: 5.2£0.9 — 3.0+0.7
B: CT, TF SF A<B (p<0.05)

2. A: 96.0% > B: 88.0%
3. A: 0.48+0.58 — 1.38+0.90
B: 0.56+0.35 — 0.57+0.82
A>B (p<0.05)
Otheres* are improved. A>B, p<0.05

Deng YY*” RCT A: 50 (28/22) A : Wrist acupuncture 3 days VAS . A: 3.62+0.75 (5 min) — 1.75£0.23 (3 hr)
B: 50 (27/23) B : CT, PR CS B: 5.67+0.89 (5 min) — 3.84+0.82 (3 hr)
A<B (p<0.05)
2. A: 3.62£0.35, B: 2.03£0.56
A>B (p<0.05)

. A: 4.485:0.947 — 1.858+1.321 (14d)

—_

Wang H?Y  RCT A: 25 (15/10) A: Fuyuan huoxue tang 2 wk  VAS

—_

B: 25 (12/13) B: PR, RM B: 4.252+0.952 — 2.109+1.125 (14d)
A<B (p>0.05)
Xu HF®  RCT A: 33 (15/18)  A: TF, Anzhao huoxue 9 wk ER 1. A: 90.9% > B: 75.8%, p<0.05
B: 33 (22/11) ointment, Huoluochubi
ointment, Jiegu zhitong
ointment
B: TF, Huoxue ointment
Song JL®  RCT A: 50 (27/23)  A: Herbs external 2 wk  VAS 1. A: 421+0.60 — 3.38£0.59 (7d) —
B: 50 (26/24) application ER 1.56+0.22 (14d)
B: CT, PR B: 7.74£0.86 — 5.94+0.65 (7d) —

1.630.24 (14d)
2d, 3d, 7d, A<B (p<0.05)
14d, A<B (p>0.05)

2. A: 96% > B: 82%, p<0.05
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Table 1. Continued

Study subjects
Type of Outcome

First author study DT Treatment method Feriod measurement Outcomes
(male/female)
Luo LP*  RCT A: 38 (29/9) A: Fumigatlon treatment, - VAS 1. A: 7.32+1.95 — 3.68+1.18
B: 38 (27/11) wax therapy ER B: 7.29+1.84 — 539+1.32
B: CT, TF, PR ARR A<B, p<0.05
2. A: 94.7% > B: 76.3%, p<0.05
3. A: 1 (2.6%), B: 9 (23.7%)
Chen CY® RCT A: 50 (28/22)  A: CT, fumigation of modified 2 wk  ER 1. A: 96% > B: 84%, p<0.05
B: 50 (26/24) Taohong Siwu tang NRS . Ar 847+1.21 — 1.69+0.53 (14d)
B: CT, TF, PR, RM SR B: 8.48+1.30 — 2.20+0.89 (14d)
A<B, p<0.05
3. A: 98% > B: 86%, p<0.05
Guo YZ* RCT A: 30 (14/16)  A: TF, Wufang external 6 wk ER 1. A: 96.67% > B-1: 76.67%
B-1: 30 (18/12) application, TDP therapy NRS B-2: 76.67%, B-3: 66.67%
B-2: 30 (15/15) device irradiation, shiyi A>B-1, B-2, B-3, p<0.05
B-3: 30 (17/13) fang dressing 2. A: 841242 — 5.12£1.05 (14d)
B-1: TF, Shiyi fang dressing B-1: 8.45+2.41 — 6.02+1.31 (14d)
B-2: TF, Wufang san, B-2: 8.39+2.35 — 6.15+1.35 (14d)
external application B-3: 8.42+2.38 — 6.12+1.35 (14d)
B-3: TF, PR A<B-1, B-2, B-3, p<0.05
Yang JW??  RCT A: 30 (18/12)  A: CT, Huoxue shugan tang 1 wk  ER 1. A: 93.3% > B: 83.3%, p<0.05
B: 30 (16/14) B: CT, Taohong siwu tang SSSC 2. A<B, p<0.05
LOHB 3. No significant difference between A, B
(p>0.05)
Wei DH®  RCT A: 45 (22/23)  A: Jiawei huoluo xiaoling 15 days VAS 1. No significant difference between A, B
B: 45 (18/27) dan fumigation, TF, PR LOIM (p>0.05)
B: TF, PR 2. A<B, p<0.05
Li MB¥  RCT A: 30 (12/18)  A: CT, Fuyuan huoxue tang 2 wk  ER 1. A: 86.67% > B: 53.33%, p<0.05
B: 45 (13/17)  B: CT, TF
Zeng W*¥  RCT A: 39 (27/12)  A: CT, Witongsan fumigation 2 wk  VAS 1. A: 4.09+0.60 (7d) — 1.95+0.41 (14d)
B: 39 (24/15)  B: CT, TF, PR, RM ER B: 6.15+0.52 (7d) — 3.71x0.68 (14d)
APT A<B, p<0.05
ARR 2. A: 97.44% > B: 79.49%, p<0.05
3. A: 13.74+2.59, B: 18.92+3.04,
A<B, p<0.05
4. A: 2.56%, B: 23.08%
Zhou PH® RCT A: 32 (18/14)  A: External application of 1 wk  NRS 1. A: 6.00£1.02 — 2.63+£0.66 (7d)
B: 33 (16/17) Sihuang San, pressing The Barthel index B: 5.88£0.99 — 3.94+0.70 (7d)
acupuncture A<B, p<0.001
B: TF, PR 2. A: 66.72+5.62 — 79.69+4.57 (7d)
B: 67.88+5.99 — 73.64+4.72 (7d)
A>B, p<0.001
Wang CL*? RCT A: 40 (30/10)  A: CT, wrist ankle 10 days VAS 1. A: 5.41+0.89 — 1.72+0.25
B: 40 (29/11) acupuncture, Honggui ER B: 5.40+£0.91 — 3.74+0.81
Huoxue jiu fomentation SAS A<B, p<0.05
B: CT, TF, PR SDS 2. A: 97.50% > B: 80.00%, p<0.05
3. A: 49.43+2.51 — 35.69+4.71
B: 49.9242.64 — 39.27+2.17
A<B, p<0.05
4. A: 52.18+2.63 — 36.36£2.73
B: 52.2042.68 — 42.43+2.96
A<B, p<0.05
Zhang M*® RCT A: 35 (20/15)  A: Herbs external application 2 wk  VAS 1. A: 2.57+0.85, B: 4.49+0.70
B: 35 (24/11)  B: CT, PR EF A<B, p<0.05
APT 2. A: 97.1% > B:85.7% (8d), p>0.05
3. A: 11.66£7.02, B: 8.09+3.97
A>B, p<0.05
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Table 1. Continued

Study subjects

. Type of
First author
study W Treatment method
(male/female)
Liu CT* RCT TA 37 (22/15) A-1: TA
LA 37 (27/10) A-2: LA

SLA 35 (20/15) B: SLA

3 days NRS

Outcome

Period Outcomes

measurement

1. TA 6.19£1.29 — 2.73+1.02 (3d)
p<0.001
LA 6.11£127 — 2.73 £1.24 (3d)
p<0.001
SLA 6.06£1.00 — 4.00+1.44 (3d)
p<0.001

RCT: randomized controlled trial, TF: thoracic fixation, PR: pain reliever, wk: week, VAS: visual analog scale, D: day, CT: conventional
treatment except thoracic fixation, pain reliever, respriatoty medicine, RM: respriatory medicine, ER: effective rate, APT: average period of
treatment, ARR: adverse reaction response, AFS: active fuction score, SF: stool frequency, CS: comfortable score, NRS: numeral rating scale,
SR: satisfaction rate, TDP: Tending Diancibo Pu, SSSC: symptoms and signs scoring criteria (pain, swelling, ecchymosis, chest squeezing pain,
activity, LOHB: levels of whole blood (viscosity, plasma viscosity, erythrocyte sedimentation rate, hematocrit, erythrocyte electrophoresis), LOIM:
levels of inflammatory markers, SAS: self anxiety rating scale, SDS: self rating depression scale, TA: traditional acupuncture, LA: laser

acupuncture, SLA: sham laser acupuncture.

*the percentage of grade I pulmonary contusion, respiratory rate, partial pressure of oxygen, white blood cell count.
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Herbal medicine

Glycytthizae Radix, Angelicae Gigantis Radix, Persicae Semen, Bupleuri Radix

Persicae semen, Rhei Rhizoma, Manitis Squama, Trichosanthis Radix

Corydalis Tuber

Cnidii Rhizoma, Rehmanniae Radix, Olibanum, Myrrha, Notoginseng Radix, Curcumae Radix, Nelumbinis

Number of papers
(%)
5 (100)
4 (80)
3 (60)
2 (40)

Rhizomatis Nodus, Magnoliae Cortex, Paeoniae Radix Rubra, Aurantii Immaturus Fructus

Cyperi Rhizoma, Citri Reticulatae Viride Pericarpium, Agrimoniae Herba, Carbonisatus Crinis, Astragali

1 (10)

Radix, Fossilia Ossis Mastodi, Drynariae Rhizoma, Dipsaci Radix, Codonopsis Pilosulae Radix, Lycii
Fructus, Chaenomelis Fructus, Eucommiae Cortex, Cibotii Rhizoma, Sappan Lignum, Fritillariae Cirrhosae
Bulbus, Perillae Herba, Asini Gelatinum, Scutellariae Radix, Gardeniae Fructus, Chrysanthemi Indici
Flos, Perillae Semen, Citri Pericarpium, Pinelliae Rhizoma, Toosendan Fructus
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20 cm WO & =X &= HH S ARSI T Zhou
o] ARV E AFHINERY) 2ol oF=3tet B
< Hste] FA 0203 em FES] A=E M FF
F9olA 2 em A= Hojxl Feo FAR & FriE
Za 15de 3 A wAETE WS ARSSHITH
(Appendix 1I).

Zhang®>2] Od:r“)ﬂ/ﬂb— gt 150 g, 537 60 g, EFY
60 g, XA} 30 g, EESF 30 g, 330 g, E2F 30 g2 7}
F2Z UHEY] FAE ¢F 03 em AE UHE & AZE
A a1 x| vEE =xshs ES ARSI

5) 7|Et

HLHEER) S E83 A7 235201 AR (v
BT gE2A 8o 58 Bo AFih= oM e
7HA T Yt} Wang Cao'»e] Aol A= o 30 g, id
320 g, 25 30 g, WA 30 g, AFER(iHHE) 30 g, X
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T}, Wang E32>91 ATelxe &3} XAk, J9, A3, Al
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0 F HL39 3, TDP YA A4S AgsIF o HY 14Y 24, Xu2}t Shen??9] AFolAE= X8 149
WOk (- — ) Cfﬁﬂ*‘& A-g3t9ck 3719 = o]F, Wei 5289 Aol X5 tlz=Te] Zol7t
1+

Te2 A4 LW EHE)S AEEEE)T ARk FAALCE FEA FUTHp>0.05). °]9le] e ¢
U Ao+ — %) SelAve ARSS AV 21 TolA VASE] -9 X maro] thxatel Hla) TA %L
FAE ARt 2 foahl TR ATKP<0.05). Yang 5] AT2No|

A] levels of whole blood2] 74-¢- X|E0] =Tl H]
7. BIHK|H & FAACE FostA TAEA FUTHp>0.05). ©]

919 BE FAA A garo] thad nls) FAH S
20389] ATellA & 16702 BT -8 2 frolstAl =3
o] F F8 A X EE effective rate”} 12%H(75%) 22 7}
2 wo] FLE Atk VAS 10%(62.5%), NRS 47(25%),
adverse reaction response 3%(18.75%), Average period :ﬂ_i‘-»»»
of treatment 3%(18.75%), pain score”} 23H(12.5%) &
Hlom o]Qol= Table IVO xm—s}os{q Effective ST HEE olgEH AYES 552

it
-0

rate®] 73-%- &xke] 4 efel it 77 Bt 3 5719 P Atz A A4, E4= &3
7}” ol 284 42 519 "4?”“9'24’25)01]/‘1 A+ 2| 7}/\ W Gof = Il TFo] PEoiA= A &

AR, i, Kigolth ol Mk, A%, M= & duo] Atk SEEH=E QA7 T2 99 olsS Al
vf& AT7E3|P0, R/, W, A 1, AR, B st éﬂr” o7 U3 TFFS AaATIAL Ve
b, A 187, AR, AR R 198, B, G, fE 'H o2 FHA st Fr19 Bl 71 AR o)A
2 1Pl HHe| 7hsde =Tk AA2e] T B WE

Wang®} Cao®] AT VASS] A9 A2 A% 14 74 A} Bo)E ST Sht AR AR A
do] AE F, Wang 5200 ATelAE A% F2,8, oA WS ATEII B2 Aolalr] AL S

Table IV. Evaluation Scales of Rib Fracture Treatment Studies

Classification Evaluation scale N (%)

Main evaluation scale Effective rate 12 (75)
Visual analog scale 10 (62.5)
Numeral rating scale 4 (25)
Adverse reaction response 3 (18.75)
Average period of treatment 3 (5.88)
Pain score 2 (12.5)

Sub evaluation scale Active fuction score 1 (6.25)
Stool frequency 1 (6.25)
Comfortable score 1 (6.25)
Satisfaction rate 1 (6.25)
Symptoms and signs scoring criteria 1 (6.25)
Levels of whole blood 1 (6.25)
Levels of inflammatory markers 1 (6.25)
Self rating scale 1 (6.25)
Self rating depression scale 1 (6.25)
The Barthel index 1 (6.25)
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Appendix I. Search Formula Used in This Study

PubMed CNKI
(Rib fracture) and (Acupuncture) (BB and (51

(Rib fracture) and (oriental medicine) (BB and (F29)

(Rib fracture) and (Korean medicine) (BB and (XR)

(Rib fracture) and (TCM) (BB and (FEIET)
(Rib fracture) and (Moxibustion) (BB and (FE)

(Rib fracture) and (cupping)
(Rib fracture) and (fire needling)
(Rib fracture) and (electroacupuncture)

(Rib fracture) and (pharmacopuncture)

CNKI: China National Knowledge Infrastructure, TCM: traditional Chinese medicine.

Appendix IL Prescription Composition Used in Study

Prescription Composition

e KIMEE 15g, )IKE 10g, BE 10g, BKE&E 10g, EXE 10g

AORIEE BT HES 20g, 12 20 g 5UF 15 g V9% 15g, BM 20 g, #EEF 20 g, AL7E 15 g BKZ 15g
PR o, K&, #Eif &S, BHILE g%

60 J Korean Med Rehabil 2022;32(4):47-60.



