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Supplementary Table 1. PRISMA 2020 guideline  
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Records removed before 
screening: 

Duplicate records removed  
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Records marked as ineligible 
by automation tools (n = ) 
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Reports sought for retrieval 
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*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers). 
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools. 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. 
BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/ 
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Supplementary Table 2. Risk of bias assessment  

 
 DOI Study 

participation 

Study 

attrition 

Prognostic factors Prognostic 

factor 

measurement 

Outcome(s) Outcome 

measurement 

Study 

confounding 

Statistical 

analysis 

and 

reporting 

Overall rate 
 

Alassaf et al.1 

2018 

10.1007/s00590-019-

02601-5 

Low N/A age, gender, laterality, uni-bilateral, 

IHDI grade, acetabular index 

Low intraoperative 

failure, 

postoperative 

failure, failed 

reduction 

Low Low Low High quality 

Arneill et al.2 

2021 

10.1302/2633-

1462.28.BJO2021-

0088.R1 

Moderate N/A gender, age at Pavlik application, 

age at closed reduction, laterality, 

US classification, adductor 

tenotomy 

Low intraoperative 

failure, 

postoperative 

failure, failed 

reduction, 

overall failure 

Low Low Low High quality 

Bachy et al.3 

2012  

10.1007/s11832-012-

0382-6 

Low High age, gender, uni-bilateral, previous 

treatment, traction 

Moderate postopertaive 

failure 

Low Moderate N/A Acceptable 

quality 

Barakat et al.4 

2017  

10.1097/BCO.000000

0000000478 

Low Low age, laterality, Tönnis grade, 

acetabular index 

Low overall failure Low Low Low High quality 

Bhaskar et 

al.5 2016  

10.4103/0019-

5413.189610 

Low N/A uni-bilateral, acetabular index, 

ossific nucleus 

Low redislocation Low Moderate Low High quality 

Danielsson et 

al.6 2000  

10.1080/00016470031

7411816 

Low Low age, gender, uni-bilateral, laterality Low intraoperative 

failure, 

redislocation 

Low Moderate N/A High quality 

Daoud et al.7 

1996  

10.2106/00004623-

199601000-00005 

Low N/A age, gender, uni-bilateral, laterality Low failed 

reduction, 

redislocation 

Low Moderate N/A High quality 

Elerson et al.8 

2022  

10.1097/BPO.000000

0000002038 

Low Low traction Low overall failure Low Moderate Low High quality 

Elghobashy 

et al.9 2021 

10.1097/BPB.0000000

000000749 
Moderate N/A Tönnis grade, FAZ grade Low overall failure Low Moderate Low Acceptable 

quality 

Fleissner et 

al.10 1994  

10.1097/01241398-

199409000-00016 

Moderate N/A limbus type, cone of stability Low redislocation Moderate Moderate Moderate Acceptable 

quality 

Forlin et al.11 

1992  

10.2106/00004623-

199274080-00003 

Low N/A age, gender, laterality, uni-bilateral, 

tenotomy, shape of limbus, 

medialization ratio, distance from 

H-line, widht of pool of contrast 

medium 

Low redislocation Low Moderate N/A High quality 

https://doi.org/10.1097%2FBCO.0000000000000478
https://doi.org/10.1097%2FBCO.0000000000000478
https://doi.org/10.2106/00004623-199601000-00005
https://doi.org/10.2106/00004623-199601000-00005
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Huang et al.12 

1997  

10.1097/00004694-

199703000-00009 

Low N/A age, laterality, uni-bilateral, Tönnis 

grade, acetabular index, traction 

Low failed 

reduction, 

redislocation, 

overall failure 

Low Low N/A High quality 

Jones et al.13 

1992  

10.1097/01241398-

199211000-00004 

Low N/A age, laterality, uni-bilateral Low overall failure Low Moderate N/A High quality 

Kubo et al.14 

2019  

10.1097/BPB.0000000

000000604 

Low N/A Graf grade Low postopertaive 

failure, 

redislocation 

Low Moderate N/A High quality 

Li et al.15 

2019  

10.1097/BPB.0000000

000000586 

Low N/A traction, Tönnis grade Low failed 

reduction 

Low Moderate Low High quality 

Li et al.16 

2020 

10.1097/BPB.0000000

000000672 

Low N/A age, Tönnis grade Low redislocation Low Moderate Low High quality 

Mitani et al.17 

1997  

10.1302/0301-

620x.79b5.7728 

Moderate N/A limbus type Low redislocation Low Moderate Moderate Acceptable 

quality 

Morris et al.18 

2021  

10.2106/JBJS.20.0056

2 

Low N/A age, gender,  IHDI grade Low intraoperative 

failure 

Low Low Low High quality 

Murray et 

al.19 2007 

- Low N/A uni-bilateral Low failed 

reduction 

Low Low Low High quality 

Pospischill et 

al.20 2012  

10.1007/s11999-011-

1929-4 

Low N/A uni-bilateral,  Graf grade, previous 

brace treatment, ossific nucleus 

Low intraoperative 

failure 

Low Low Low High quality 

Ramo et al.21 

2018  

10.1097/BPO.000000

0000000733 

Moderate N/A IHDI grade, Tönnis grade Low overall failure Low Moderate Low High quality 

Sankar et al.22 

2019  

10.1097/BPO.000000

0000000895 

Low Low age, gender, laterality, uni-bilateral, 

anamnesis, ossific nucleus, previous 

brace treatment, traction, 

prereduction reducibility, soft tissue 

release, arthrogram, IHDI grade, 

length of spica casting 

Low failed 

reduction, 

redislocation 

Low Low Low High quality 

Schoenecker 

et al.23 1995  

10.1097/01241398-

199511000-00008 

Moderate N/A age, modified Tönnis grade, 

acetabular index 

Low failed 

reduction, 

redislocation, 

overall failure 

Low Low N/A Acceptable 

quality 

Senaran et 

al.24 2007  

10.1097/01.bpb.00002

48567.49089.f0 

Low N/A age, gender, laterality, uni-bilateral, 

duration of previous brace 

treatment, Harcke  grade 

Low failed 

reduction, 

redislocation, 

overall failure 

Low Low N/A High quality 

Sucato et al.25 

2017  

10.1097/BPO.000000

0000000747 

Low N/A traction, Tönnis grade Low overall failure Low Moderate Low High quality 

Talathi et 

al.26 2020  

10.1097/BPO.000000

0000001429 

Low Low age, gender, laterality, uni-bilateral, 

previous brace treatment, hip 

abduction, prereduction 

Low overall failure Low Low Low High quality 
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reducibility, Graf  grade, femoral 

head coverage (US),  IHDI grade 

Tennant et 

al.27 2016  

10.1302/0301-

620X.981311.36606 

Low N/A age, gender, previous brace 

treatment,laterality,  uni-bilateral, 

ossific nucleus, acetabular index,  

Tönnis grade, soft tissue release 

Low overall failure Low Low Low High quality 

Tennant et 

al.28 2019  

10.1097/BPO.000000

0000001297 

Low N/A Tönnis grade Low overall failure Low Moderate N/A High quality 

Terjesen et 

al.29 2020  

10.1302/2633-

1462.14.BJO-2019-

0005.R1 

Low N/A age, traction Low overall failure Low Moderate Low High quality 

Ucpunar et 

al.30 2020  

10.1007/s43465-020-

00079-6 

Low N/A age, gender, previous brace 

treatment, IHDI grade 

Low overall failure Low Low N/A High quality 

Yilar et al.31 

2021  

10.1097/BPB.0000000

000000752 

Low N/A age, gender, laterality, uni-bilateral, 

Tönnis  grade, acetabular index 

Low redislocation Low Low Low High quality 

Yu et al.32 

2021  

10.1016/j.ultrasmedbi

o.2020.08.010 

Low N/A age, gender, laterality, uni-bilateral Low postopertaive 

failure 

Low Moderate N/A High quality 

Yuan et al.33 

2020  

10.1302/1863-

2548.14.200132 

Low N/A age, gender, laterality, uni-bilateral, 

hip abduction, IHDI grade, presence 

of ossific nucleus, acetabular index, 

inverted labrum, delineation of 

arthrogram 

Low failed 

reduction 

Low Low Low High quality 

Zhang et al.34 

2020  

10.1186/s13018-020-

02098-3 

Low N/A age, gender, uni-bilateral, presence 

of ossific nucleus, duration of 

previous brace treatment, Tönnis 

grade, IHDI grade, acetabular 

index, walking 

Low redislocation Low Low Low High quality 
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Supplementary Table 3. Basic characteristics of analyzed groups  

 

 
Number of 

studies/cohorts 

Number of 

patients (hips) 

Average 

number of 

patients (hips) 

Range  

number of 

patients (hips) 

Age in months 

(range) 

Follow up time  

(range) 

Group 0-24 27 2.304
1
 (2.955) 92 (109) 13-385 (17-440) 0-24 0 months-20.8 years

2
 

Group 0-36 34 2.839
1
 (3.810) 92 (112) 15-385 (17-440) 0-36 0 months-27.7 years 

 
1
In 4 studies [Mitani, Morris, Ramo, Terjesen], only the number of the hips (altogether 423) but not the patients were described in the investigated cohorts. The 

number of patients does not include these patients. 
2
20.8 years: age at final follow up 
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Supplementary Table 4. Potential risk factors for failure  

Risk factor group 

Number of 

potential risk 

factors (=71) 

Potential risk factors 

Gender 2 male - female 

Age 12 
age at baseline exam, age at reduction,  6 months,  12 months,  24 months, 

6-12 months, 12-18 months, 18-24 months, 6-18 months, 12-24 months, 24-36 months, 6-24 months 

Anamnesis 4 
positive family history, breech presentation,  

swaddling, other foot disease or torticollis 

Previous treatment 6 

preoperative traction – no traction,  

previous brace treatment – no brace treatment,  

traction time, length of orthotic treatment 

Laterality 6 
unilateral – bilateral, left – right, 

bilateral – unilateral failure in bilateral dislocation 

Clinical exam 5 

preoperative hip abduction,  

first visit irreducible – reducible,  

preoperative irreducible - reducible 

Ultrasound 

findings 
7 

less femoral head coverage, Harcke method,  

initial alfa angle - initial beta angle, 

Graf IIc, III, IV 

X-ray finding 14 

Tönnis grade II, III, IV 

IHDI grade II, III, IV 

FAZ zone I, II, III 

Grade II (mild), Grade III (severe) 

ossific nucleus present – absent,  

acetabular index 

Soft tissue release 2 
adductor tenotomy 

psoas release 

Arthrogram 

findings 
11 

delineation of the labrum or acetabular surface at arthrogram, medial dye pool (MDP) 

distance/width of pool contrast, obstructive limbus, shape of limbus, cone stability, Tönnis grade, 

reduction grade, stability grade, medialization ratio, acetabular coverage, inverted labrum 

Cast application 1 length of postreduction spica casting 

Walking 1 walking ability 

 


