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1. Abstract
1.1. Objective

To describe the radiographic and ultrasonographic aspects of frac-
tures in children aged 0 to 15 years at the Commune V Reference
Health Center in the District of Bamako.

1.2. Patients and Methods

This was a prospective, descriptive and analytical study over
twelve (12) months from December 1, 2021 to November 30,
2022. All children aged 0-15 years with a fracture detected by ra-
diography or ultrasound were included

1.3. Results

We obtained 120 cases of fracture out of 415 examinations carried
out, i.e. 29%. Males were the most represented with 62%, a ratio of
1.66. Etiologies were dominated by domestic accidents (55.8%),
public road accidents (19.2%) and obstetric accidents (17.5%).
Closed fractures accounted for 98%. The fracture line was trans-
verse in 46.8% of cases; green limb (21.6%), butter clump (12.6%).
Fractures of the clavicle were the most common (24.1%), followed
by those of the tibia and humerus. Ultrasound revealed four (04)
cases of angulation and three (03) cases of soft-tissue swelling.

1.4. Conclusion

We found that clavicle fractures were predominant among child-
ren at the Commune V Health Centre. Domestic accidents are the
main reason for consultation. Standard radiography remains the
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1st choice for diagnosis and post-treatment follow-up. Ultrasound
is an alternative for simple fractures, to minimize children’s expo-
sure to X-rays.

2. Introduction

According to the World Health Organization (WHO), injuries,
whether unintentional or violence-related, claim the lives of 4.4
million people worldwide every year and account for almost 8%
of all deaths [1], making them a major public health problem [2,3].
In France, fractures account for around 13-15% of traumatic in-
juries in children [3]. An Austrian study estimates that 10-25% of
all paediatric injuries result in fractures [4]. Childhood fractures
occur during accidents in the home, on the road, in obstetrics or in
sports. A fracture is a break in the continuity of a bone. It can range
from a simple bone crack to a comminuted fracture [5]. Domestic
accidents (DAs) are unintentional injuries that occur in or around
the home. They occur mainly in children under the age of five,
and to a much greater extent in the yard and garden. Falls are the
predominant mechanism, followed by burns and accidental poiso-
ning [6]. Injuries caused by AD include contusions, wounds and
fractures, and can result in disabling after-effects and death [6-8].
Traffic accidents, mainly due to the proliferation of two-wheeled
vehicles [9]. Obstetric trauma is considered a complication of dif-
ficult childbirth. They generally affect 5 to 7 children per 1,000
live births [10]. In addition to bone fractures, these traumas cause
a significant number of soft tissue lesions [11]. In the literature,
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pediatric fractures very often involve the upper limb [12]. Child-
hood fractures are characterized by their often incomplete nature
(the greenwood fracture, the limited impaction fracture or torus,
the possibility of complete remodeling of the bone after healing,
the possibility of metaphyseal-epiphyseal fracture. These fractures
have given rise to classifications, the most common of which is the
SALTER and HARRIS classification [13]. In most cases, standard
front and side X-rays confirm the diagnosis of fractures and clas-
sify them into different types. Ultrasound is used to detect intra-ar-
ticular effusion and to study the soft tissues, muscles, tendons and
ligaments. It is used particularly for the knee, shoulder and ankle
[13]. It can also be used to diagnose certain fractures. In Mali, or-
thopedic treatment is the most widely used and gives satisfactory
results. [9]. Because of the numerous complications, sequelae and
disabilities, these fractures can be a cause of absenteeism or drop-
ping out of school. Given the high frequency of this condition and
the complications it can cause, few studies have been carried out
on pediatric fractures in Mali. We therefore decided to carry out a
study on this subject in the medical imaging unit of the Commune
V Referral Health Center in Bamako. In Mali, reference health
centers (CSREF) occupy the second level of the health pyramid.
There are currently 65 in the country, including 06 in the capital
Bamako (according to the strategic plan for Mali’s national health
and social information system 2020-2024). According to estimates
from the Regional Directorate of Statistics, IT, Planning and Popu-
lation (DRSIAP) of Bamako, commune V had 984,309 inhabitants
in 2021. In this work, we study 120 cases of fractures in children
managed in the radiology and medical imaging unit of CSREF V
over a 12-month period from December 1, 2021 to November 30,
2022. The objectives of this study are first to describe and analyze
the clinical and paraclinical profiles of fractures in children aged 0
to 15 admitted to its imaging unit.

3. Materials and Methods

This was a prospective, descriptive-analytical study conducted on
medical observations of children aged 0 to 15 presenting with one
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or more bone fractures in the imaging unit of the Commune V Re-
ference Health Center in the Bamako district over a twelve-month
period from Decemberl, 2021 to November 30, 2022. We used a
“Stéphanie” semi-mobile X-ray table (BIM). A complete AGFA
digitizing line with two processing consoles.

An EDAN Acclarix multipurpose ultrasound scanner with a
12Mhz probe was used in some cases for the examinations. All
examinations were interpreted by a specialist in Radiology and
Medical Imaging. Sampling was exhaustive, covering all children
aged 0 to 15 years who had undergone bone radiography or ultra-
sonography during the study period. The variables studied were
age, sex, residence and occupation of parents, circumstances of
occurrence, reason for consultation, physical signs, complemen-
tary examinations, limb segment, type, level and appearance of
fracture. All children aged between 0 and 15 with one or more
fractures detected on X-ray or ultrasound during the study period
were included in our study. Children outside this age range, radio-
graphs or ultrasounds not interpreted by a specialist, or refusal to
participate in the study were not included. They were entered and
analyzed using “SPSS” version 26 software. Tests were compared
using the Chi2 statistical test with P significant < 0.05.

4. Results

From December 1, 2021 to November 30, 2022, we collected one
hundred and twenty (120) children with one or more fractures out
of four hundred and fifteen (415) children admitted for radiogra-
phic examination, i.e. a prevalence of 29%. Males were the most
represented with 74 cases, i.e. 62% of cases and a sex ratio of
1.66 (Figure 1). The middle 1/3 of the clavicle was fractured in
65.5% of cases. According to the SALTER and HARIS classifica-
tion, Stage II was the most common, with 6 cases (66.7%). Trans-
verse fracture was the most common type of fracture, accounting
for 46.8%. Stable fractures were found in 80% of cases, followed
by overlapping fractures (16.7%), angulated fractures (2.5%) and
rotated fractures (0.8%).In our study, 8.3% of patients underwent
ultrasound examination, and angulated fractures accounted for
40% of lesions detected.

Figure 1: Distribution of patients by sex.
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Figure 2: Distribution of patients by diagnostic circumstances.

Figure 3: Distribution of patients according to obstetrical causes.

Table I: Distribution of patients by age group.

Age group Number (n) Percentage (%)
[0 - 6 months] 27 22,5
[6 months - 2 years] 14 11,7
[2 years - 5 years] 21 17,5
[5 years - 10 years] 32 26,7
[10 years - 15 years] | 26 21,7
Total 120 100

The majority of children resided in Bamako's Commune V (68.3%), fol-
lowed by Commune VI and V (15.8% and 7.5% respectively).

Table II: Breakdown of patients by reason for consultation.
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Osteoarticular disorders

Number (n)

Percentage (%)

Clavicle 29 24,1
Tibia 22 18,3
Humerus 19 15,8
Radius 17 14,2
Femur 12 10
Radio-ulnary 8 6,7
Foot bones 4 33
Ulna 3 2,5
Tibia-fubila 2 1,7
Ankle 2 1,7
Hand bones 1 1,6
Total 120 100

The middle 1/3 of the clavicle was fractured in 65.5% of cases. According
to the SALTER and HARIS classification, Stage II was the most common,
with 6 cases (66.7%). Transverse fracture was the most common type of
fracture, accounting for 46.8%.

Table IV: Distribution of fractures according to shape.

Fracture Number (n) Percentage (%)
Transversal 52 46,8
Green wood 24 21,6
Lump of butter 14 12,6

In hair 11 9,9
Oblique 9 8,1
Plastic 1 0,9

Total 111 100

Simple fractures were the most frequent at 93.3%.
Table V: Distribution of fractures according to severity.
Degree of severity

Number (n) Percentage (%)

Simple fractures 112 93,3
Complex fractures 8 6,7
Total 120 100

Stable fractures were found in 80% of cases, followed by overlapping
fractures (16.7%), angulated fractures (2.5%) and rotated fractures (0.8%).

Table VI: Summary of fractures according to stability.

Fracture pattern Number (n) Percentage (%)

Consultation reason Number (n) Percentage (%)

Pain 60 50,0 Stable 96 80
Tumefaction 40 333 Overlap 20 16,7
Deformation 15 12,6 Angulation 3 2,5
functional impotence 4 33 Rotation 1 0.8

Stiffness 1 0,8
Total 120 100 Total 120 100

According to the type of osteoarticular damage found on X-ray, the
clavicle was the most frequently affected bone (24.1%).
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In our study, 8.3% of patients underwent ultrasound examination, and an-
gulated fractures accounted for 40% of lesions detected.
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Table VII: Distribution of lesions found on ultrasound examination.

Ultrasound performed Number (n) Percentage (%)

Fracturing angulation 04 40

Cortical rupture 02 20

Peri-osseous collection 01 10

Soft-tissue swelling 03 30

Total 10 100
Iconography

*QObservation 1: 2-year-old child referred for swelling of the right clavicle.

Front X-ray of the right shoulder.

Image 1: Transverse fracture of the middle 1/3 of the right clavicle with

overlap.

*Qbservation 2: 5-year-old child referred for pain and swelling of the left

arm. Front X-ray of left arm.

Image 2: Oblique, buttercup-shaped double fracture site above the left

humeral pallet.
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*Qbservation 3: 3-year-old child referred for painful swelling of the right
forearm. X-ray of right forearm in profile.

Image 3: Greenwood fracture of the forearm with angulation, callus and
soft tissue swelling.

*Qbservation 4: 10-year-old child referred for pain and functional impo-
tence of the right leg. Front X-ray of right leg.

Image 4: Oblique right tibial diaphyseal-metaphyseal fracture and
soft-tissue swelling.
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*Qbservation 5: 4-month-old child referred for swelling and functional
impotence of the left thigh.
Radiograph of left thigh.

Image S: Transverse fracture of the left femoral shaft with slight trans-

lation.

*Qbservation 6: Ultrasound of the thigh in a child about 04 years old.

Image 6: Ultrasound of the left thigh. Angulation of the left femoral bone
with soft-tissue swelling.

5. Discussion

Pediatric fractures are common in children aged 0-15 years, es-
pecially males in rural and urban areas. In our study, we collected
120 children meeting our criteria out of 415 paediatric radiologi-
cal examinations performed, i.e. 29%. Cissoko F [9] found at the
Fousseyni Daou Regional Hospital in Kayes (Mali) that the 12-
15 age group was the most represented, at 40%. Mohamed A.S in
Dakar (Senegal) found that children under 5 were the most affec-
ted (63.4%) [18]. The Austrian study by Johannes Schalamon [4]
shows that 9.8% of boys are in our age group. These differences
may be explained by the number of cases and the study setting.
Commune V of the Bamako District is the most represented with
68.3%, which could be explained by the fact that the survey took
place in this health center. It is followed by Commune VI and IV
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for reasons of proximity. Our result is very close to that of Cis-
soko F in Kayes 60% and the Austrian study 61.3% [9,4]. Our
results are lower than those of Chrestian P and D. DeBilly [14],
who found a male predominance of 75%. In all studies, there is
a male predominance, which is due to the fact that boys are more
hyperactive and mobile. Girls, on the other hand, have a more de-
veloped instinct for self-preservation. In Dakar, a study carried
out by Mohamed A.S et al at the Pediatric Surgery Department
of Aristide-Le-Dantec University Hospital showed that domestic
accidents were the main reason for admission (28.8%). In Kayes,
Cissoko F found that sports-games accidents were the main cause
of admission to his hospital, accounting for 40%. In Austria, Jo-
hannes also reported that the majority of fractures occurred in
sports facilities (34.7%). These results are comparable to those
reported in the literature, where the circumstances of childhood
fractures are dominated by accidents in the home, in sports, on
public roads and in obstetrics [15,9,4]. In the literature, all authors
have found the omnipresence of signs such as pain and swelling
in their studies [9,16,4,17]. Our result is very similar to those of
Sola.J and Gordon JE [19] and Gregory-P [20], who found 97.43%
and 96.29% of closed fractures respectively in their study. This is
higher than that of Cissoko F and Coulibaly MS [9,21], who found
80% and 82.10% respectively. In all studies, closed fractures were
more frequent than open ones. We found that clavicle fracture was
the most frequent. Cissoko F, found that the femur was the most
affected bone at 44%. In Austria, the most frequent fracture was of
the distal portion of the radius, at 15.3%. In Dakar, Mohamed A.S
et al found that fractures predominated in the limbs (46%), without
specifying the segment concerned. A study by Nandiolo-Anélone
KR et al, conducted at the Pediatric Surgery Department of the
University Hospital of Treichville in Céte d’Ivoire, on the mana-
gement of obstetric trauma, found that clavicle fractures accounted
for 52.02% of obstetric injuries [9,4,17,10]. In our underdeveloped
countries, obstetric trauma is considered to be a complication of
difficult childbirth. In the literature, pediatric fractures very often
involve the upper limb [12].

We found that the middle 1/3 of the clavicle is the most affected.
Keita SM found 62.5%. This result is comparable to that of Mal-
gaine and Maurin [16,22], who found an average of 68%. This re-
sult may be explained by the fact that the middle 1/3 of the clavicle
is a fragile zone for this bone. Our result is very similar to that of
Cissoko [9], in whom all patients underwent Face Profile radio-
graphy, with 10% undergoing ultrasound. All Keita S.M. patients
at Gabriel Touré University Hospital in Bamako had a standard
radiograph [16]. Standard radiography of the face and profile is the
key para-clinical examination used in the diagnosis of fractures.
CT and MRI scans are rarely indicated for limb fractures and are
not included in our protocol. In metaphyseal-epiphyseal fractures,
our figures are close to those of Cissoko F[10], who also found
that stage II of the Harris and Salter classification in epiphyseal

5
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fracture-decollement is the most represented. A study carried out
by Chevrot A et al. on traumatic bone, joint and tendon injuries
at the Cochin Hospital in Paris (France) showed that stage II of
the Salter and Harris classification accounts for 75% of metaphy-
seal-epiphyseal fractures in children. Pull-out fractures occur pre-
ferentially during growth, when the metaphyseal cartilage is active
and weakened [13].

5. Conclusion

Pediatric fractures are a frequent occurrence in our department in
Bamako. Boys aged 5-10 are the most affected, and the main cause
remains domestic accidents. Fractures of the clavicle, tibia and hu-
merus are the most common. Obstetric trauma during dystocic de-
livery is responsible for many clavicle fractures in newborns. Stan-
dard radiography is the key confirmatory examination. Ultrasound
remains an alternative to reduce children’s exposure to X-rays.

References

1. World Health Organization (WHO). Injuries. Geneva: WHO. 2017.

2. Runyan CW, Casteel C, Perkis D, Black C, Marshall SW.
Unintentional Injuries in the Home in the United States. Part I.
Mortality. Am J Prev Med. 2005; 28(1): 73-79.

3. AWorld Health Organization (WHO). Injuries. Geneva: WHO. 2017.

4. Thélot B. Epidémiologie des accidents chez les enfants et les
adolescents. Arch Pediatr. 2008; 15 : 758-60.08

5. Johannes Schalamon, Stephan Dampf, Georg Singer, Herwig
Ainoedhofer. Evaluation of fractures in children and adolescents
in a Level I Trauma Center in Austria, Journal of Trauma: Injury,
Infection, and Critical Care. 2011; 71(2): E19-E25.

6. Ozonoff MB- Skeletal trauma- in “Pediatric orthopedic radiology”
Ozonoff Ed. 1992.

7. Ategbo S, Minto’o S, Koko J, Mba-Meyo SM. Aspects
¢épidémiologiques des accidents domestiques de 1’enfant a Libreville
(Gabon). Clin Mother Child Health. 2012; 9: 1-3.

8. Rafai M, Mekaoui N, Chouaib N, Bakkali H, Belyamani L.
Epidémiologie des accidents domestiques graves de I’enfant admis
en réanimation pédiatrique polyvalente a I’hdpital d’enfants de
Rabat-Maroc. Pan Afr Med J. 2015; 20: 28.

9. Mohamed AS, Sagna A, Fall M, Ndoye NA, Mbaye PA. Les accidents
de la vie courante chez I’enfant a Dakar: a propos de 201 cas. Pan Afr
Med J. 2017; 27: 272.

10. Cissoko F, Fractures de I’enfant de [0-15] ans dans le service de
chirurgie orthopédique et traumatologique de 1’Hopital Fousseyni
Daou Kayes] FMOS thése med. 2012; 12M122.

11. Nandiolo-Anélone KR, ManzanS, Bankolé SR. PRISE EN CHARGE
DES TRAUMATISMES OBSTETRICAUX. A PROPOS DE 148
CAS; Rev Int sc méd. 2012; 14: 136-140.

12. Launay F, Leet Ai. Lateral humeral condyle fractures in children: a
comparison of two approaches to treatment.

13. J Pediatr Orthop. 2004; 24(4): 385-391.

United Prime Publications. LLC., clinandmedimages.com

14.

16.

17.

18.

19.
20.

21.

22.
23.

Research Article

Jean M C. Anatomie, Tome II. Appareil locomoteur, Paris,

Flammarion. 1998; 4.

. A Chevrot, D Godefroy. LANGER-CHERBIT, Lésions traumatiques

osseuses, articulaires et tendineuses, Hopital Cochin — PARIS
14-Chrestian P. B. De Billy. Guide illustré des fractures de membres
de I’enfant. 1993.

A S Mohamed. les accidents domestiques chez I’enfant a Dakar: a
propos de 555 cas, journal de Pédiatrie et de puériculture, vol 28,
Issue 5, November. 2015; 217-222.

Keita Sidi Mohamed. Prise En Charge Des Fractures De La Clavicule
Dans Le Service D’orthopedie Et Traumatologie Du Chu Gabriel
Toure, Thése med Bamako. 2021; 21M262.

Diarra Bréhima. Etude épidémiologique, clinique et Thérapeutique
des fractures de la Clavicule chez I’enfant (0 — 15 ans) dans le

Service d’orthopédie et traumatologie de L’hopital Gabriel Toure
(HGT), Thése med Bamako. 2004.

September — October 2019 Available free at www.hsd-fmsb.org

Sola J, Schoenecker PL, Gordon JE. External fixation of femoral shaf
fractures in children: enhanced feasibility with the use of an auxiliary
pin. Jr Perdiatr Orthop. 1999; 19 (5): 587-91.

Gregory P, Pevny T, Teaque D. Early complications with external
fixation of pediatric femoral shoft fractures. Jr Orthop trauma. 1996;
10(3): 191-8.

Coulibaly M S: fractures de I’enfant de 0-15 ans.

Malgaine. Maurin: Les traits de fractures de la clavicule classification.


C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\Disponible sur : http:\www.who.int\topics\injuries\en\. Consult� le 19\06\2024. ],
https://pubmed.ncbi.nlm.nih.gov/15626560/
https://pubmed.ncbi.nlm.nih.gov/15626560/
https://pubmed.ncbi.nlm.nih.gov/15626560/
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\Disponible sur : http:\www.who.int\topics\injuries\en\. Consult� le 11\03\2019. ]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\ao�t 2011. | DOI: 10.1097\TA.0b013e3181f8a903
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\ao�t 2011. | DOI: 10.1097\TA.0b013e3181f8a903
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\ao�t 2011. | DOI: 10.1097\TA.0b013e3181f8a903
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\ao�t 2011. | DOI: 10.1097\TA.0b013e3181f8a903
https://link.springer.com/chapter/10.1007/978-3-540-68261-5_1
https://link.springer.com/chapter/10.1007/978-3-540-68261-5_1
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
https://www.researchgate.net/publication/268212311_Aspects_epidemiologiques_des_accidents_domestiques_de_l%27enfant_a_Libreville_Gabon
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\� EDUCI 2012]
https://pubmed.ncbi.nlm.nih.gov/8332806/
https://pubmed.ncbi.nlm.nih.gov/8332806/
https://pubmed.ncbi.nlm.nih.gov/8332806/
https://pubmed.ncbi.nlm.nih.gov/8332806/
https://doi.org/10.1016/j.jpp.2015.07.003%5d.
https://doi.org/10.1016/j.jpp.2015.07.003%5d.
https://doi.org/10.1016/j.jpp.2015.07.003%5d.
https://doi.org/10.1016/j.jpp.2015.07.003%5d.
https://doi.org/10.1016/j.jpp.2015.07.003%5d.
https://doi.org/10.1016/j.jpp.2015.07.003%5d.
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\,04M50
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\,04M50
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\,04M50
C:\Users\india\Downloads\30-12-2024\30-12-2024\mali\,04M50
https://pubmed.ncbi.nlm.nih.gov/10488856/
https://pubmed.ncbi.nlm.nih.gov/10488856/
https://pubmed.ncbi.nlm.nih.gov/10488856/
https://pubmed.ncbi.nlm.nih.gov/8667111/
https://pubmed.ncbi.nlm.nih.gov/8667111/
https://pubmed.ncbi.nlm.nih.gov/8667111/

