
VÝSKYT DETSKÝCH ZLOMENÍN A LUXÁCIÍ VO FAKULTNEJ 
NEMOCNICI NA SEVERE JORDÁNSKA 
THE INCIDENCE OF FRACTURES AND DISLOCATIONS IN CHILDREN AT THE 
TEACHING HOSPITAL IN NORTHERN JORDAN 
 
 
Ahmad Gharaibeh,1 Ali F. Abu-Lobbad,1 Mostafa H. Ababneh,1 Marek Lacko2, Róbert 
Čellár,2 Štefan Štolfa2 

 
1Ortopedicko-traumatologická klinika, Fakultná nemocnica Princeznej Basmy, Irbid, Jordánsko  
2Klinika ortopédie a traumatológie pohybového ústrojenstva, Univerzitná nemocnica Louisa 
Pasteura, Košice, Slovensko 

  
  

 
 
Summary 
The study aims to determine predominance of fractures and dislocations in children diagnosed 
and treated at the Orthopaedic Clinic of the teaching hospital in the city Irbid in northern Jordan. 
Another goal of the research was to set up a database for further research. The database should 
help to improve efficiency of examinations and check-ups and reduce the prevalence of fractures 
and dislocations in children population. 

The method of cross-sectional study was used for this research, based on records of fractures 
and dislocation cases in children, which have been treated according to the latest knowledge in 
orthopaedics and traumatology at the Department of Emergency Medicine in Teaching Hospital 
in Irbid during one year. 

According to records there were 2888 patients suffering from fractures and dislocations. 912 
of them suffered fractures and dislocations of elbow, 862 fractures and dislocations of forearm, 
443 fractures and dislocations of ankle and leg, and 671 other fractures and dislocations. 1883 
patients (65%) were men and 1005 patients (35%) were women. Most cases of fractures and 
dislocations occurred during summer. 

Fractures and dislocations in children are well-known problems. Fractures of the distal end 
of the radius and subluxation of its head are the most frequent trauma injuries in children in the 
city Irbid in Jordan. Proper prevention program can effectively reduce the number of injuries and 
their severity. In summer, the number of injuries increases. 
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Súhrn 
Cielom štúdie je zistiť prevahu zlomenín a vykĺbení detského veku diagnostikované a ošetrené na 
ortopedickej klinike Fakultnej nemocnice v meste Irbid na severe Jordánska a urobiť databázu 
pre ďalší výskum, aby sa zvýšila efektívnosť vyšetrovania a kontroly a znížila prevalencia 
detských zlomenín a luxácií v našej populácii. 

Metódou je prierezová štúdia, ktorá vychádza zo záznamov prípadov detí zo zlomeninami 
a luxáciami, ktoré boli ošetrené podľa najnovších vedomostí v ortopédii a traumatológii na 
oddelení urgentnej medicíny  Fakultnej nemocnice v meste Irbid počas jedného roka. 

Podľa záznamov bolo 2 888 pacientov zo zlomeninami a vykĺbeninami, 912 boli zo 
zlomeninami a vykĺbeninami okolo lakťa, 862 zo zlomeninami a vykĺbeninami predlaktia, 443 zo 
zlomeninami a vykĺbeninami členka a nohy, 671 iné zlomeniny a vykĺbenia. Mužského pohlavia 
bolo 1 883 pacientov (65 %) a 1 005 pacientov (35 %) bolo ženského pohlavia. Väčšinu 
zlomenín a vykĺbení sme zaznamenali v letnej sezóne. 
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Introduction 
The bones of children and adults share many 
of the same risks for injury. However, child’s 
bones are also subject to unique forms of in-
jury due to their soft, developing bone (18, 
23). Various types of fractures include:  

Displaced fracture: A complete break in 
the bone, in other words, it is a fracture in 
which the two pieces of bone are completely 
disconnected. A considerable amount of force 
is required to cause this fracture. Because the 
bones are disconnected, the healing time is 
usually longer than in other fractures. Also, 
frequent follow-up is necessary to make sure 
the bones stay lined up properly (14, 16, 18).  

Plastic deformity: In this fracture, the 
bone bends without any visible break or frac-
ture and does not return to its original shape. 
Usually the bone must be “repent” back to a 
normal position. A cast is always required (8, 
19, 22).  

Torus (buckle) fracture: This is perhaps 
the most common fracture in young children. 
It occurs only in children because of their soft 
bones. When such a fracture occurs, it is as if 
the bone was driven together from end to end 
and simply buckled under the pressure. Very 
often, children with this type of fracture will 
complain of pain for a day or two before they 
are seen by a doctor, because children fall or 
injure themselves so frequently, parents often 
wait to see if the problem resolves itself. With 
a Torus fracture, the bone does not have to be 
put back in place and the limb is fixed in a cast 
for comfort. The healing time is brief and usu-
ally lasts no more than three weeks (18).  

Greenstick fracture: This fracture is 
unique to children and involves one side of the 
bone breading while the other side bends ex-
actly like bending a green stick. Often, the 
bone must be bent back into place before it is 
put into a cast. Healing of these fractures can 
take longer, because they usually occur in the 

middle, slower-healing portion of the bone 
(19, 22).  

Growth plate fractures: occur at or near 
the bone's growth region, and due to this ana-
tomical importance, require immediate atten-
tion because the long-term consequences re-
sulting in limbs that are crooked or of un-
equal length (4, 19, 21). 

Elbow dislocation is the most common 
dislocation in children’s age groups after ra-
dial head subluxation (pulled elbow) (11), 
which shows a high incidence between age 
group 2–6 years (17). 

Children’s elbow fractures are different 
from many other children’s injuries. They are 
associated with a relatively high rate of com-
plications, and the results of non-operative 
management are not always good (2, 9, 14, 
16). The child's elbow is well vascularised, 
and therefore fracture healing takes place very 
quickly. Such a narrow window of opportunity 
makes it imperative that the fracture be prop-
erly managed very quickly (9, 14, 16). 
 
Purpose  
To determine the prevalence of children’s 
fractures and dislocations in North province in 
Jordan and to make a data base for further 
researches, to be effective in investigating, 
controlling, and preventing children’s frac-
tures and dislocations in our population.  
 
Methodology 
This is a cross sectional study the case records 
of children with fractures and dislocations that 
were seen at the orthopaedic emergency de-
partment of Teaching Hospital during the year 
2004. The case records of 2888 patients at 
children’s age groups (<16 yrs.) who were 
attending to the orthopaedic emergency de-
partment in Princess Basma teaching Hospital 
who had undergone management for fractures 
and dislocations by orthopaedists according 
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Zlomeniny a luxácie v detskom veku sú známe problémy. Zlomeniny distálneho konca rádia 
a subluxácie hlavy rádia sú najfrekventovanejšie traumy detského veku v meste Irbid 
v Jordánsku. Správna prevencia môže efektívne redukovať počet a závažnosť úrazov. V lete sa 
počet úrazov zväčšuje.  
 
Kľúčové slova: detské zlomeniny – detské vykĺbeniny – pohlavie – vek 



the last knowledge in orthopaedic trauma dur-
ing the year 2004. These records were studied 
and analyzed by Microsoft office excel pro-
gram.   
 
Results 
There were 2888 patients with fractures and 
dislocations. 912 (32%) patients were treated 
for around elbow fractures and dislocations 
(including pulled elbow). 862 (30%) were 
forearm fractures (including distal radius). 443 

(15%) were ankle & foot fractures and dislo-
cations. 338 (12%) hand fractures and disloca-
tions. 333 (12%) other fractures and disloca-
tions (see Table 1). 

Distal radius fracture was the most com-
mon fracture. 666 cases (23.1%) in children’s 
age group followed by pulled elbow (529 
cases (18.3%)), foot & ankle fractures, supra-
condylar fractures of humerus and hand frac-
tures (see Table 2). 
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Table 1  Relative frequency of specific fractures and dislocations by anatomic site 

Anatomic site Number of patients %  

Around elbow 912 32  

Forearm 862 30  

Ankle & foot 443 15  

Hand 338 12  

Leg 125   4  

Around shoulder   85   3  

Pelvic & hip   92   3  

Around knee   31   1  

Total 2888 100  

Table 2  Specific fractures distribution   

Anatomic site Number of patients %  

Distal radius 666 23.1 

Pulled elbow 529 18.3 

Ankle & foot 272   9.4 

Supracondylar elbow 257   8.8 

Hand 251   8.7 

Others 913 31.7 

Total 2888 100  

Figure 1 shows two peaks for the incidence of 
fractures and dislocations according to the age 
groups. The first peak at the age group (1–4 yr.) 

and the second peak at the age group (7–10 yr.). 
The lowest incidence was among age group 
(<1 yr.). 
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Figure 1 Age distribution of children’s fractures and dislocations 

Total male to female ratio of children’s frac-
tures & dislocations is 1.87:1. For patients with 
pulled elbow (529)–311 (59%) were females, 
218 (41%) were males, given a female to male 

ratio 1:1.43. The male to female ratio for all 
fractures and dislocations excluding pulled 
elbow was 2.4:1 (see Table 3). 

 

female; 35%

male; 65%

Gender distribution of 2888 children with frac-
tures and dislocations, 1883 (65%) were males, 

1005 (35%) were females (see Figure 2). 

Figure 2 Gender distribution of children’s fractures and dislocations 



Discussion 
The literature shows that the prevention of 
children’s trauma is the best way to solve the 
problem. The study in Australia shows that the 
trauma of upper limbs is 77.7% and males 
accounted for 69.7% of all childhood limb 
fractures (12). The study in India shows in 
children aged 0 to 6 years, the most common 
injured site was the elbow, whereas in children 
aged 7 to 16 years it was the distal radius, and 
males accounted for 54.8% of all childhood 
limb fractures (20). The study in Norway 
shows males accounted for 62.4% of all child-
hood limb fractures and the trauma of upper 
limbs is 77.7% of all children’s fractures and 
the forearm diaphysis is the most common 
(10). The study in U.K. in Edinburgh, Scot-
land shows that the incidence of fractures was 
20.2/1000/year and that 61% of children's 
fractures occurred in males. The incidence of 
fractures increases with age; the majority of 
fractures in children involve the upper limb 
(15). The study in U.K. shows the annual inci-
dence rate of fractures in children less than or 
equal to 12 years of age living in Nottingham 
is 16/1.000 individuals. Fractures are rare in 
those less than 18 months of age and incidence 
increases with age. Fractures of the distal ra-
dius and ulna accounted for 35.8% of all frac-
tures seen, with hand fractures the second 
largest group (14.7%) (24). In the retrospec-
tive study that underwent in Ontario, Canada 
between 1996 and 2000 they found that 62% 
were male, 29 % were between the ages of 10 
and 14 years, 27% between 5 and 9 years, 
16% between 15 and 17 years, 15% between 1 
and 4 years, and 13% less than 1 year old (13). 
In the screening all population in England 
2004 showed that prevalence of trauma in age 
0–14 years was 4.9% in white population and 
2.9% in non-white population (7). The study 

in Britain on 52,624 boys and 31,505 girls 
shows the incidence rate of fractures in chil-
dren 1.3% per year and fractures were more 
common in boys 63.7%. The most common 
fracture in both sexes was that of the radius/
ulna (30%), peak incidence at 14 years of age 
among boys and 11 years of age among girls 
(5).The study in South African in 2008 shows 
that (22%) children had sustained a fracture 
one or more times during their lifetime (males 
27.5% and females 16.3%). The percentage of 
children fracturing differed between the ethnic 
groups (White 41.5%, Black 19%, mixed an-
cestry 21%) (21). 

The study analyzed 2888 patients with 
fractures and dislocations in children’s age 
group. The most common site of fractures was 
at distal radius (23.1%), which agreed with 
studies, which shows that distal radius fracture 
is the most common among children in U.K. 
30–35.8% (5, 7, 15, 23, 24). 

The incidence of fractures and disloca-
tions among children showed two peaks, first 
one at the age group (1–4 yr.), this is due to 
the high incidence of pulled elbow during this 
age group (4). This result is similar to the re-
sult published by Roger Dee, Lawrence (6). 
The second peak of incidence was among the 
age group (7–10 yr.) which disagreed with the 
result published by Mark Brinker (1, 3, 22) 
which showed that the peak incidence of frac-
tures and dislocations in children was at the 
age of 12 years. 

The female to male ratio of pulled elbow 
1.43:1 which goes with the result (17) pub-
lished by Mark Brinker (3), but against the 
result published by Roger Dee (6) which 
showed more frequency in males. 

The high incidence of all fractures is 
among males with a male to female odds ratio 
2.4:1, goes with the result published by Mark 
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Table 3 Male to female ratio of children’s fractures & dislocations 

  Female (F) Male (M) Ratio  M:F 

Total 1 005 1 883 1.87:1 

Pulled elbow   311   218 1:1.43 

Total except pulled 
elbow 

  694 1 665   2.4:1 



Brinker which showed a male to female odds 
ratio of 2.7:1, but in Australia the incidence in 
males is 54.8% and in Norway 62.4% similar 
in U.K. and Canada (3, 12, 15, 10). Summer 
had the most common seasonal distribution of 
children’s fractures and dislocations which 
agree with the result published by Mark 
Brinker (3). This may be due to the length of 
sunshine hours during summer or due to 
school holiday.   
 
Conclusion  
Fractures and dislocations in children’s age is 
common problem. Distal radius fracture and 
pulled elbow are the most common fractures 
and dislocations among children’s age groups 
in Irbid city. Correct prevention may effective 
reduce number and severity of the trauma in 
children’s age. Most fractures and dislocations 
occurred during summer time. The importance 
of accident prevention programmes in the 
home is also highlighted to prevent severe 
children’s trauma in our region should focus 
on road safety, avoidance of falls and preven-
tion of child abuse (protection is right of child 
upon UNICEF). 
 
Acknowledgement 
We thank the staff of Emergency room department 
and our colleagues in Princess Basma Hospital who 
help us in this study. 
 
REFERENCES 
1. Annual statically report 2002, Amman: Ministry of 

Health, Jordan, [cit. 10. 11. 2005]. Access from: 
http://www.moh.gov.jo/MOH/En/publications.php. 

2. Beaty, J. H.: Fractures and dislocations about the 
elbow in children. In: Instr Course Lect., 1992, 41, 
p. 373–784, ISSN 0065-6895. 

3. Brinker, M. R. et al: Review of Orthopaedic trauma, 
1st. edition 2001, publishing Saunders 476 pp, ISBN 
0-7216-8191-3. 

4. Caviglia, H et al.: Pediatric fractures of the humerus. 
In: Clin Orthop Relat Res., 2005, 432, p. 49–
56, ISSN 0009-921X. 

5. Cooper, C. et al.: Epidemiology of childhood frac-
tures in Britain: a study using the general practice 
research database. In: J. Bone Miner Res, 2004, 12, 
20, p. 1976–1981, ISSN 0884-0431. 

6. Dee, R. et al.: Principles of orthopaedic and frac-
tures, 1998, 1522 pp, ISBN 0-07-016350-1. 

7. Donaldson, L. J. et al.: The epidemiology of frac-
tures in England, In: J. Epidemiol. Community 
Health 2008, 62, 174, ISSN 0143-005X. 

8. Gordon, J. E. et al.: Intramedullary nailing of femo-
ral fractures in children through the lateral aspect of 

the greater trochanter using a modified rigid humeral 
intramedullary nail: preliminary results of a new 
technique in 15 children. In: J Orthop Trauma, 2004, 
18, 7, p. 416–422, ISSN 0890-5339. 

9. Ippolito, E. et al.: Supracondylar fractures of the 
humerus in children. Analysis at maturity of fifty-
three patients treated conservatively. In: J Bone Joint 
Surg Am. 1986, 68, p. 333–344, ISSN 0021-9355. 

10. Melinga, T. et al.: Incidence of traumatic long-bone 
fractures requiring in-hospital management: A pro-
spective age- and gender-specific analysis of 4890 
fractures. In: Injury, 2009, 40, 11, p. 1212–1219, 
ISSN 1879-0267.  

11. Morewood, D. J. et al: Incidence of unsuspected 
fractures in traumatic effusions of the elbow joint. 
In: Br Med J, 1987, 11, 295, 6590, p. 109–110, ISSN 
0007-1447. 

12. Ngui, N. K. et al.: Mechanism of injury causing limb 
fractures within the children’s population. In: ANZ 
Journal of Surgery, 2007, 77, 1, p. 96, ISSN 1445-
1433. 

13. Osmond, M. H. et al.: A 4-year review of severe 
pediatric trauma in eastern Ontario: a descriptive 
analysis. In: J Trauma, 2002, 52, 1, p. 8–12, ISSN 
0022-5282. 

14. Peterson, C. A. et al.: Analysis of the incidence of 
injuries to the epiphyseal growth plate. In: J Trauma. 
1972, 12, p. 275–281, ISSN 0022-5282. 

15. Rennie, L. et al.: The epidemiology of fractures in 
children. In: Injury, 2007, 38, 8, p. 913–922, ISSN 
0020-1383. 

16. Rodríguez-Merchán, E. C.: Pediatric fractures of the 
forearm. In: Clin Orthop Relat Res. 2005, 432, p. 65
–72, ISSN: 0009-921X.  

17. Rogers, L. F. et al: Fractures and dislocations of the 
elbow. In: Semin Roentgenol, 1978, 13, p. 97–107, 
ISSN 1558-4658. 

18. Rogers, L. F.: Radiology of Skeletal Trauma. 2nd ed. 
New York: 1992, Churchill Livingstone, p.753 ISPN 
0443085501. 

19. Solomon, L. et al.: Apley`s System of Orthopaedics 
and Fractures, 2001, p. 781, ISBN 034076372 8.  

20. Tandon, T. et al.: Children’s trauma epidemiology in 
an urban scenario in India, In: Journal of Orthopae-
dic Surgery. Hong Kong, 2007, 15, 1, p. 41, 5, ISSN: 
1022-5536. 

21. Thandrayen, K. et al.: Fracture rates in urban South 
African children of different ethnic origins: the Birth 
to Twenty cohort. In: Osteoporos Int. 2009, 20, 1, 
p. 47–52, ISSN 1433-2965. 

22. Von Laer, L. et al.: Pediatric Fractures and Disloca-
tions. New York, NY 10001, Thieme, 2004, p. 528, 
ISBN 1-58890-260-9. 

23. Vransky, P. et al.: Flexible stable intramedullary 
pinning technique in the treatment of pediatric frac-
tures. In: J Pediatr Orthop, 2000, 20, p. 23–27, ISSN 
1539-2570.  

24. Worlock, P. et al.: Fracture patterns in Nottingham 
children. In: J Pediatr Orthop., 1986, 6, 6, p. 656–
660, ISSN 1539-2570. 

 
PREVENCE ÚRAZŮ, OTRAV A NÁSILÍ      2/2010 

134 

P
Ů

V
O

D
N

Í 
P

R
Á

C
E

 

Ahmad Gharaibeh et al.  
gharaibeh@seznam.cz 


