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ABSTRACT

BACKGROUND: Although non-surgical management is a commonly used treatment for pediatric clavicle fractures, there is limited 
data in the literature regarding the most effective method. This study aims to compare the radiological outcomes of the figure-of-eight 
bandage versus the arm sling in the treatment of mid-shaft clavicle fractures in school-age children.

METHODS: Patients were divided into two groups based on the preferred conservative management method: Group 1 (arm sling) 
and Group 2 (figure-of-eight bandage). The degree of angulation and shortening was measured at initial admission and during follow-up. 
Demographic characteristics and radiological data were compared between the two groups.

RESULTS: Group 1 included 10 girls and 10 boys, while Group 2 included 12 girls and 17 boys (p=0.761). The mean shortening at 
initial presentation was 7.28±6.06 mm in Group 1 and 6.65±5.58 mm in Group 2 (p=0.625). At follow-up, the mean shortening was 
6.24±5.59 mm in Group 1 and 5.59±4.91 mm in Group 2 (p=0.569). The mean angulation at initial presentation was 21.28±10.05° in 
Group 1 and 20.41±12.23° in Group 2 (p=0.752). At follow-up, the mean angulation was 14.45±9.41° in Group 1 and 11.82±10.27° 
in Group 2 (p=0.189). In intra-group comparisons, no significant difference was found between the initial shortening and follow-up 
shortening in either group (Group 1: p=0.062; Group 2: p=0.190). A significant reduction in angulation was observed in both groups 
during follow-up (p=0.001 for Group 1; p=0.001 for Group 2).

CONCLUSION: The radiological outcomes of the figure-of-eight bandage and the arm sling in the treatment of mid-shaft clavicle 
fractures in school-age children are similar.
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  O R I G I NA L  A RT I C L E

Cite this article as: Daştan AE, Vahabi A, Öztürk V, Türkoğlu TA, Çeliksöz AH, et al. Radiological outcomes of two non-surgical management methods 
for mid-shaft clavicle fractures in school-age children: No difference between figure-of-eight bandage and arm sling. Ulus Travma Acil Cerrahi Derg 
2025;31:303-309.
Address for correspondence: Arman Vahabi

Department of Orthopedics and Traumatology, Ege University University School of Medicine, Bornova, İzmir, Türkiye

E-mail: armanvy@gmail.com

Ulus Travma Acil Cerrahi Derg 2025;31(3):303-309   DOI: 10.14744/tjtes.2025.29946

Submitted: 15.11.2024    Accepted: 18.12.2024    Published: 03.03.2025

OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

https://orcid.org/0000-0003-3637-8550
https://orcid.org/0000-0002-8937-6658
https://orcid.org/0009-0009-7195-3435
https://orcid.org/0000-0001-6718-7795
https://orcid.org/0000-0003-4630-1856
https://orcid.org/0000-0001-9497-329X
https://orcid.org/0000-0001-7251-9512
https://orcid.org/0000-0003-2737-3715
https://orcid.org/0000-0001-8058-0364


Daştan et al. Radiological outcomes of non-surgical clavicle treatment

Ulus Travma Acil Cerrahi Derg, March 2025, Vol. 31, No. 3304

INTRODUCTION

Clavicle fractures are among the most common fractures in 
childhood, with an incidence of up to 15% in this age group.
[1,2] They most frequently occur in the midshaft region.[1,3] Due 
to the thick periosteum, most clavicle fractures in children 
are nondisplaced or minimally displaced and can be effectively 
managed with nonoperative treatment.[1,4] Additionally, 80% 
of clavicular growth is completed by age 9 in girls and age 
12 in boys, which means that remodeling capacity is higher in 
younger children.[1,5] As a result, conservative treatment is the 
preferred approach for pediatric clavicle fractures. However, 
there is ongoing debate regarding the management of clavi-
cle fractures in adolescents. Since clavicular growth is largely 
complete by adolescence, the potential for remodeling is re-
duced,[1,5] leading some studies to suggest that surgical treat-
ment may be more beneficial in adolescents.[3,6]

Although conservative management is widely used for clavicle 
fractures, there is limited evidence in the literature regarding 
the optimal treatment method. The two most commonly em-
ployed traditional approaches are the figure-of-eight bandage 
and the arm sling. In a randomized controlled trial comparing 
these two methods in adults, researchers found that the arm 
sling provided better pain control and was easier to apply for 
clavicle fractures.[7] Conversely, a pediatric study indicated that 
the figure-of-eight bandage may be a more suitable option for 
children.[8] 

The aim of this study was to compare the radiological out-
comes of the figure-of-eight bandage and the arm sling in the 

treatment of mid-shaft clavicle fractures in school-age chil-
dren. The study was based on the hypothesis that there is no 
difference between the two treatment methods.

MATERIALS AND METHODS
This study was conducted as a retrospective comparative 
analysis at Ege University Hospital. Approval was obtained 
from the Ege University Clinical Research Ethics Committee 
(Approval Number: 24-10T/11, Date: 03.10.2024). Data were 
collected through chart review.

Patients aged 5 to 10 years who presented to the emer-
gency department with isolated mid-shaft clavicle fractures 
between 2015 and 2020 and had adequate follow-up and ra-
diographs were included in the study. The exclusion criteria 
included cases of multiple trauma and individuals with a pre-
vious history of clavicle fractures (Fig. 1). The treatment of 
pediatric clavicle fractures at the tertiary university hospital 
where this study was conducted was managed by two or-
thopedic consultants. One consultant preferred the figure-of-
eight bandage for conservative management. The other con-
sultant favored the arm sling. Patients were divided into two 
groups based on the treatment method employed. The col-
lected data included patient age, gender, and clavicle fracture 
classification based on the Robinson system.[9] The degree of 
angulation and shortening were measured at initial admission 
and final follow-up, and union status was recorded. The data 
were then compared between the two groups.

Figure 1. Flowchart of the patients.
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Follow-up Protocol

All patients referred to the Orthopedics and Traumatology 
Department with a diagnosis of clavicle fracture underwent 
a comprehensive orthopedic examination, including a neu-
rovascular assessment. Based on the consultant’s treatment 
preference, either an arm sling or a figure-of-eight bandage 
was applied. The patient’s family was instructed on the 
proper application technique, and analgesia was prescribed 
as needed. Follow-up appointments were scheduled 7 to 10 
days later, depending on clinic availability.

During the initial follow-up visit, the use of the bandage or 
sling was verified, and any errors in application were correct-
ed. The family was re-educated on proper usage, and a repeat 
neurovascular examination was performed. Further follow-
up was scheduled for the third or fourth week post-injury, 
depending on the patient's age, consultant preference, and 
availability. An X-ray was obtained during this visit to assess 
fracture healing. If the patient experienced pain relief upon 
palpation and callus formation was visible on the radiograph, 
immobilization was discontinued. The patient and family were 
then encouraged to begin passive and active movements of 
the affected extremity. A final follow-up appointment was 
scheduled for the third month post-injury. If no movement 
restrictions or pain were noted upon palpation of the frac-
ture site, no additional radiographs were obtained, and fol-
low-up was concluded.

Assessment of the Radiographs

Radiological evaluations and measurements were performed 
using Sectra version 22.1 software (Sectra AB, Linköping, 
Sweden). Angulation was determined by measuring the angle 
between lines passing through the midpoint of the medullary 
canal of the fractured clavicle (Fig. 2). Radiological shortening 
was assessed on radiographs that included both clavicles. The 
distance between the acromioclavicular joint and the ster-

noclavicular joint was measured for both the fractured and 
uninjured clavicle. The amount of shortening was determined 
by subtracting the length of the fractured clavicle from that 
of the uninjured clavicle. The percentage of shortening was 
then determined by dividing the measured shortening by the 
length of the uninjured clavicle (Fig. 3).

Measurements were independently performed by three re-
searchers, and the average value of the obtained measure-
ments was used for analysis. In cases where discrepancies 
greater than 10% were observed between measurements, 
final values were determined through face-to-face discussions 
among the researchers before inclusion in the analysis.

Statistical Analysis

Data analysis was performed using SPSS version 26 (Chicago, 
IL, USA). The normality of the distribution was assessed us-
ing the Kolmogorov-Smirnov test. Since none of the data 
followed a normal distribution, nonparametric tests were 
used for analysis. The Mann-Whitney U test was used to 
compare independent continuous variables. The Wilcoxon 
Signed-Rank test was used to compare related continuous 
variables. The chi-square test was applied for comparisons 
of categorical variables. A p-value of less than 0.05 was con-
sidered statistically significant. Post hoc power analysis was 
performed using G*Power software (version 3.1.9.7; Dussel-
dorf, Germany). The effect size was set at 0.5, and the alpha 
error probability was 0.05. The post hoc power values for the 
Mann-Whitney test, Wilcoxon Signed-Rank test for Group 1, 
Wilcoxon Signed-Rank test for Group 2, and chi-square test 
were 0.35, 0.5, 0.67, and 0.93, respectively.

Figure 2. Example of the measurement of clavicle angulation. 
Angulation was determined by measuring the angle between the 
lines passing through the midpoint of the medulla of the fractured 
clavicle.

Figure 3. Example of the measurement of clavicle shortening. The 
amount of shortening was measured by subtracting the length of 
the fractured clavicle from that of the contralateral uninjured clav-
icle (93.4 – 84.5 = 8.9 mm). The percentage of shortening was 
determined by dividing the amount of shortening by the length of 
the contralateral uninjured clavicle (8.9 / 93.4 x 100 = 9.53%).
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RESULTS
A review of hospital records revealed that 996 patients were 
referred from the emergency department to the Orthopedics 
and Traumatology Department over a five-year period. Among 
these, 137 patients met the age criteria for inclusion. However, 
81 patients were excluded from the analysis due to loss to 
follow-up. Of the remaining 56 patients, four were excluded 
due to multiple trauma, one was excluded due to a history of 
ipsilateral clavicle fracture, one had a lateral-end clavicle frac-
ture, and one had a medial-end clavicle fracture. Ultimately, 49 
patients with mid-shaft clavicle fractures were included in the 
study (Fig. 1). The patients were categorized into two groups 
based on the type of immobilization applied: Group 1 (arm 
sling, n=20) and Group 2 (figure-of-eight bandage, n=29).

Group 1 comprised 10 girls and 10 boys, while Group 2 con-
sisted of 12 girls and 17 boys (p=0.761). Age comparison 
between the groups revealed no statistically significant dif-
ference [6.50 (5-10) years vs. 6 (5-10) years (median (min./
max.)), p=0.723] (Table 1). Additionally, there was no sig-
nificant difference between the groups concerning Robinson 
classification (p=0.529) (Table 2). Radiological union was ob-
served in all patients at follow-up.

When comparing the amount of clavicle shortening (in mil-

limeters) between the two groups, no statistically significant 
difference was observed. The mean shortening at initial pre-
sentation was 7.28±6.06 mm in Group 1 and 6.65±5.58 mm 
in Group 2 (p=0.625). The mean shortening at follow-up was 
6.24±5.59 mm in Group 1 and 5.59±4.91 mm in Group 2 
(p=0.569). The mean change in shortening (Δ shortening) was 
-1.04±3.27 mm in Group 1 and -1.06±2.94 mm in Group 2 
(p=0.535) (Table 3).

Similarly, no significant difference was found in the percentage 
of shortening. The mean percentage of shortening at initial 
presentation was 7.07±5.69% in Group 1 and 6.88±5.36% 
in Group 2 (p=0.871). At follow-up, the mean percentage 
of shortening was 6.0±4.72% in Group 1 and 5.73±4.76% 
in Group 2 (p=0.776). The mean change in percentage of 
shortening (Δ shortening) was -1.06±3.15% in Group 1 and 
-1.15±3.05% in Group 2 (p=0.654).

No statistically significant difference was found regarding an-
gulation at the fracture site. The mean angulation at initial 
presentation was 21.28±10.05° in Group 1 and 20.41±12.23° 
in Group 2 (p=0.752). The mean angulation at follow-up 
was 14.45±9.41° in Group 1 and 11.82±10.27° in Group 2 
(p=0.189). The mean change in angulation (Δ angulation) was 
-6.84±7.31° in Group 1 and -8.59±11.0° in Group 2 (p=0.562).

Table 1.	 Comparison of the groups

	 Group	 Mean	 Standard	 Median	 Minimum	 Maximum	 25th	 75th	 p
			   Deviation				    Percentile	 Percentile

Age (years)	 Group 1	 6.90	 1.62	 6.50	 5.00	 10.00	 6.00	 7.00	 0.723

	 Group 2	 6.90	 1.90	 6.00	 5.00	 10.00	 5.00	 8.00	

Initial shortening (mm)	 Group 1	 7.28	 6.06	 4.95	 1.00	 26.20	 3.50	 9.70	 0.625

	 Group 2	 6.65	 5.58	 4.40	 0.30	 24.20	 2.80	 10.10	

Follow-up shortening (mm)	 Group 1	 6.24	 5.03	 5.10	 0.50	 17.90	 2.15	 9.65	 0.569

	 Group 2	 5.59	 4.91	 4.20	 0.10	 20.60	 2.30	 6.80	

Δ shortening (mm)	 Group 1	 -1.04	 3.27	 -0.55	 -8.40	 6.50	 -1.90	 0.15	 0.535

	 Group 2	 -1.06	 2.94	 -0.40	 -9.40	 3.50	 -1.80	 0.70	

Percentage of initial shortening (%)	 Group 1	 7.07	 5.69	 4.93	 1.01	 24.51	 3.42	 9.81	 0.871

	 Group 2	 6.88	 5.36	 5.24	 0.33	 23.47	 2.87	 10.13	

Percentage of follow-up shortening (%)	 Group 1	 6.00	 4.72	 4.86	 0.45	 16.75	 2.01	 9.08	 0.776

	 Group 2	 5.73	 4.76	 4.41	 0.12	 19.98	 2.35	 8.75	

Δ percentage of shortening (%)	 Group 1	 -1.06	 3.15	 -0.58	 -8.99	 5.61	 -1.80	 0.15	 0.654

	 Group 2	 -1.15	 3.05	 -0.43	 -10.40	 3.57	 -2.16	 0.55	

Initial angulation (°)	 Group 1	 21.28	 10.05	 22.75	 3.30	 39.50	 12.90	 27.30	 0.752

	 Group 2	 20.41	 12.23	 21.60	 0.60	 38.80	 8.20	 30.70	

Follow-up angulation (°)	 Group 1	 14.45	 9.41	 14.35	 1.20	 30.90	 6.10	 22.40	 0.189

	 Group 2	 11.82	 10.27	 8.50	 0.50	 53.00	 4.90	 16.50	

Δ angulation (°)	 Group 1	 -6.84	 7.31	 -6.75	 -22.70	 6.80	 -12.60	 -1.50	 0.562

	 Group 2	 -8.59	 11.00	 -8.90	 -30.40	 17.80	 -17.00	 0.20

Group 1: Arm sling; Group 2: Figure-of-eight bandage.
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In intra-group comparisons, no significant difference was 
observed between initial and follow-up shortening in either 
group (p=0.062 for Group 1; p=0.190 for Group 2). Simi-
larly, no difference was found between the initial and final 
percentage of shortening in both groups (p=0.062 for Group 
1; p=0.139 for Group 2). However, angulation significantly de-
creased in both groups during the follow-up period (p=0.001 
for Group 1; p=0.001 for Group 2).

DISCUSSION
The primary finding of this study is that the radiological out-
comes of the figure-of-eight bandage and arm sling for mid-

shaft clavicle fractures in school-age children are comparable. 
Most pediatric clavicle fractures can be treated non-surgical-
ly,[4] and nonunion is rare in this age group.[10] 

Surgical indications for pediatric clavicle fractures are gener-
ally limited. Kubiak et al.[11] reported that operative treatment 
is typically required in older children. They identified open 
fractures, soft tissue impingement or potential skin perfora-
tion, severe shortening of the shoulder girdle, and displaced 
fractures with potential risks to the neurovascular bundle or 
mediastinal structures as indications for surgery.[11] The opti-
mal treatment approach for adolescents remains controver-
sial due to the reduced remodeling capacity of the clavicle in 

Table 3.	 Inter-group comparisons

	 Group 1 (n=20)	 Group 2 (n=29)
	 Median (IQR)	 Median (IQR)

Initial shortening (mm)	 4.95 (3.50-9.70)	 4.40 (2.80-10.10)

Follow-up shortening (mm)	 5.10 (2.15-9.65)	 4.20 (2.30-6.80)

Δ shortening (mm)	 -0.55 (-1.90-0.15)	 -0.40 (-1.80-0.70)

P	 0.062	 0.190

Percentage of initial shortening (%)	 4.93 (3.42-9.81)	 5.24 (2.87-10.13)

Percentage of follow-up shortening (%)	 4.86 (2.01-9.08)	 4.41 (2.35-8.75)

Δ percentage of shortening (%)	 -0.58 (-1.79-0.15)	 -0.43 (-2.16-0.55)

P	 0.062	 0.139

Initial angulation (°)	 22.75 (12.9-27.3)	 21.6 (8.2-30.7)

Follow-up angulation (°)	 14.35 (6.1-22.4)	 8.5 (4.9-16.5)

Δ angulation (°)	 -6.7 (-12.6--1.5)	 -8.9 (-17-0.2)

P	 0.001	 0.001

Bold values indicate statistical significance at p<0.05. Group 1: Arm sling; Group 2: Figure-of-eight bandage. IQR: Interquartile range.

Table 2.	 Robinson classifications of the patients

	 Group	

	 Group 1	 Group 2	 Total	 p	

		  N	 %	 N	 %	 N	 %	

Robinson Classification	 2A1	 1	 5.0%	 2	 6.9%	 3	 6.1%	 …

	 2A2	 12	 60.0%	 13	 44.8%	 25	 51.0%	

	 2B1	 5	 25.0%	 14	 48.3%	 19	 38.8%	

	 2B2	 2	 10.0%	 0	 0.0%	 2	 4.1%	

Total	 20	 100.0%	 29	 100.0%	 49	 100.0%	

Robinson Classification	 2A1 + 2A2	 13	 65.0%	 15	 51.7%	 28	 57.1%	 0.529

	 2B1 + 2B2	 7	 35.0%	 14	 48.3%	 21	 42.9%	

Total	 20	 100.0%	 29	 100.0%	 49	 100.0%	

Group 1: Arm sling; Group 2: Figure-of-eight bandage. 
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this age group. Some studies suggest that surgical treatment 
may yield better outcomes in adolescents.[1,3,5,6] In a systemat-
ic review and meta-analysis, Gao et al.[12] analyzed 12 studies 
involving 497 patients with a mean age of 14.1 years (range: 
8-18 years). They concluded that both operative and non-
operative treatments for displaced mid-shaft clavicle fractures 
in this age group result in excellent union rates and patient-
reported outcomes. Surgically treated patients experienced a 
faster return to activity; however, surgical management was 
associated with higher complication rates.[12] In the present 
study, non-surgical management of mid-shaft clavicle frac-
tures led to favorable radiological outcomes in all patients.

Although non-surgical treatment is commonly used for pedi-
atric clavicle fractures, there is limited data in the literature 
regarding the most effective method. Sisman et al.[8] reviewed 
41 patients aged 2-9 years and found no significant difference 
between the arm sling and the figure-of-eight bandage in the 
conservative treatment of clavicle fractures. They reported 
similar radiological and clinical outcomes in both groups. In 
the present study, radiological results were also comparable 
between the two treatment methods. However, functional 
outcomes were not assessed in this study. 

Radiological measurements were dependent on the quality of 
the radiographs. To minimize errors in this study, measure-
ments were performed independently by three researchers, 
and the average value was used for analysis. In cases where 
a discrepancy of more than 10% was observed between 
measurements, the final values were determined by consen-
sus during face-to-face discussions among the researchers. 
Furthermore, due to potential variations in clavicle lengths 
within the age group assessed in this study, shortening was 
evaluated both in millimeters and as a percentage.

In a randomized controlled trial, Ersen et al.[7] compared the 
use of a simple arm sling and a figure-of-eight bandage for 
mid-shaft clavicle fractures in adults. They concluded that the 
broad arm sling was preferable due to its ability to reduce 
early pain and its ease of application. However, the present 
study does not provide data on ease of application or its im-
pact on pain. A randomized controlled trial evaluating these 
factors in the pediatric population would be a valuable con-
tribution to the literature.

This study has several limitations. First, it was designed as 
a retrospective analysis, which may introduce potential bi-
ases. Second, the sample size is relatively small, and a sig-
nificant number of patients were lost to follow-up during the 
study period. Third, the study does not include assessments 
of functional outcomes, clinical scores, or pain scores, which 
would provide a more comprehensive evaluation of treat-
ment effectiveness.

CONCLUSION

The radiological outcomes of the figure-of-eight bandage 
and arm sling for mid-shaft clavicle fractures in this pediatric 

population are comparable. Further studies assessing clinical 
outcomes and ease of application are needed to establish a 
definitive consensus on the optimal treatment approach for 
this patient group.
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Okul çağı çocuklarındaki klavikula orta diafiz kırıklarında iki cerrahi dışı tedavi 
yönteminin radyolojik sonuçları: Sekiz bandajı ile kol askısı benzer etkinliğe sahiptir
AMAÇ: Cerrahi dışı tedavi, pediatrik klavikula kırıklarında için sıklıkla kullanılması, hangi yöntemle yapılacağına dair literatürde sınırlı veri bulunmak-
tadır. Çalışmanın amacı, okul çağı çocuklarındaki klavikula orta diafiz kırıklarında sekiz bandajı ve kol askısının radyolojik sonuçlarını karşılaştırmaktır.
GEREÇ VE YÖNTEM: Hastalar tercih edilen konservatif  tedavi yöntemine göre iki gruba ayrıldı. (Grup 1: kol askısı, Grup 2: sekiz  bandajı). İlk 
başvuruda ve takipte açılanma ve kısalma miktarı ölçüldü. Genel özellikler ve radyolojik veriler iki grup arasında karşılaştırıldı.
BULGULAR: Grup 1'de 10 kız ve 10 erkek, Grup 2'de ise 12 kız ve 17 erkek vardı (p=0.761). Grup 1'de ilk başvurudaki ortalama kısalma 7.28±6.06 
mm ve Grup 2'de 6.65±5.58 mm idi (p=0.625). Takipteki ortalama kısalma Grup 1'de 6.24±5.59 mm ve Grup 2'de 5.59±4.91 mm idi (p=0.569). 
Başlangıç başvurusundaki ortalama açılanma Grup 1'de 21.28±10.05° ve Grup 2'de 20.41±12.23° idi (p=0.752). Takipteki ortalama açılanma Grup 
1'de 14.45±9.41° idi; Grup 2'de 11.82±10.27° (p=0.189). Grup içi karşılaştırmalarda, her iki grupta da başlangıç kısalma miktarı ile takipteki kısalma 
miktarı arasında anlamlı bir fark bulunmadı [p=0.062 (grup 1); p=0.190 (grup 2)]. Açısal değerler incelendiğinde, iki grupta da takipler sırasında 
açılanma miktarının istatistiksel olarak anlamlı şekilde azaldığı görüldü [p=0.001 (grup 1); p=0.001 (grup 2)].
SONUÇ: Okul çağı çocuklarındaki klavikula orta diafiz kırıklarında sekiz bandajı ve kol askısının radyolojik sonuçları benzerdir.

Anahtar sözcükler: Klavikula kırığı; pediatrik; kol askısı; konservatif  tedavi; sekiz bandajı. 
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