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Abstract

Introduction. Supracondylar fractures of the humeral bone are frequent injuries in children. It has been affirmed that
supracondylar fractures have an excellent prognosis when proper treatment is applied.
Objective. Present of the statistical relationships between fractures occurring and patient’s development period; the
relation between development period and site of the fracture and statistical relationship between development period
and gender of the patients. Also indicated are the place of residence of the hospitalized patients and time of admission to
the Clinic after injury.
Materials and method. Research was based on the data of paediatric patients treated in the Clinic for Paediatric Surgery,
Traumatology and Paaediatric Orthopaedics, and Rehabilitation Clinic of the Medical University in Lublin, Poland, between
1986- 2010. An independent Chi-square Test was used for statistical analysis (c²).
Results. The majority of patients were admitted to the Clinic on the day of injury. Of these patients, 71% lived in the urban
area of the Lublin region where all the children received medical care in hospital directly after trauma; 29% of children came
from the rural areas of the Lublin region, and 10% of them were admitted to hospital 24 or more hours after the injury.
Conclusion. 71% of patients lived in the urban areas of the Lublin region and the main cause of injury was a fall from a
higher level onto an outstretched upper left limb. Most supracondylar fractures of the humeral bone concerned children
at school and adolescent age. Despite the fact that some of the hospitalised children lived in the rural areas of the Lublin
region, the majority were admitted to the Clinic directly after trauma and received timely treatment.
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INTRODUCTION
Supracondylar fractures of the humeral bone are the most
frequent injuries in children. The frequency of occurrence
among other fractures of the elbow region has been estimated
at around 70% [1, 2, 3, 4]. This type of paediatric bone injury
holds an important place in the treatment of fracture.
Supracondylar fractures have an excellent prognosis when
proper management and treatment are applied. However,
diagnostic and treatment procedures are sometimes
inadequate and may cause severe complications. Treatment
of type I and II supracondylar fractures in children used to be
easy; however, in type III of the fractures with disturbance of
blood flow in distal part of upper limb (pulseless pale hand),
might be quite difficult. Operating treatment is required in
fractures with permanent blood flow disturbance in the distal
part of upper limb (pulseless pale hand),but not necessary in
fractures with perfused but pulseless hand (pulseless pink
hand) [5].
Volkmann’s contracture represents the most severe
complication after supracondylar fractures. Fortunately, it
has become a rarity [6, 7, 8]. Many studies have concentrated
on the diagnostic and treatment procedures for such
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fractures and their complications, and the the presented
study emphasises some epidemiological patterns [9, 10, 11].
OBJECTIVE
The main aim of the presented study was to present statistical
relationships between the occurrence of the fractures and
the patient’s development period; relationship between the
development period and site of the fracture, and statistical
relationship between development period and gender of the
patients. Also indicated are the main causes and mechanism
of this particular type of injury in childhood, together with
the place of residence of the hospitalized patients and time
of admission to the Clinic after the injury.
MATERIALS AND METHOD
On the basis of the data of 690 patients treated in the
Clinic of Paediatric Surgery and Traumatology and
Paediatric Orthopaedic and Rehabilitation Clinic of the
Medical Iniversity in Lublin, Poland, between 1986–2010,
supracondylar fractures of the humeral bone have been
presented, together with the presentation of the causes and
mechanism of the injury, involving 495 male and 193 female
patients. All cases were divided among groups according to
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the Chrząstek-Spruch acale [12], which concerns the patient’s
development period.
International anatomical nomenclature was used in the
morphological descriptions of the fractures encountered.
In statistic analysis, an independent Chi Square Test c² was
used. The final results were obtained with the use of the
‘Statistica’ programme (StatSoft, Poland) based on significant
level p<0.05.
RESULTS
Supracondylar fractures of the humeral bone were examined
690 patients. Following analysis of the line of the fracture,
2 types of injuries emerged. In children, the supracondylar
region encompasses an area of thin, weak bone located in
the distal humerus. This region is bordered posteriorly by
the olecranon fossa and anteriorly by the coronoid fossa.
Concerning the mechanism of the accidents, 681 cases were
of the typical ‘extension type’ with posterior dislocation of
distal fragment of fracture (Fig. 1). In only 9 patients a ‘flexion
type’ fracture was seen with anterior dislocation of distal
fragment of fracture.

Figure 1. Extension type of the supracondylar fracture of the humeral bone.

Type I. Extension type of fracture, with the line of fracture
extending horizontally or obliquely and extending
upwards and posteriorly in the distal part of the humeral
bone. Depending on the severity of the fracture, posterior
displacement of the distal fracture fragment and anterior
displacement of the proximal fracture fragment may occur.
In analysis of the displacement of the broken fragments, the
Gartland classification has been used. All analysed fractures
were Gartland II or III type (Fig. 2).

the left limb and 316 (47%) the right limb. No significant
relationship was found between the development period and
gender (c2 =3.175; p=0.201). No crucial statistical relationship
was found between the development period and side of the
fracture (c2 =0.061; p=0.963).
Most of the injuries concerned patients at school and
adolescent age, and were rarely observed at kindergarten
and pre-school age. An essential relationship was found
between the type of fracture and developmental period.
(c2 =33.65; p<0.001).
The majority of patients were admitted to the Clinic on the
day of injury (660 patients – 96%). 483 (71%) of the patients
lived in the urban areas of the Lublin region where all of the
children received medical care directly after trauma. 198
of children (29%) came from the rural areas of the Lublin
region. 21 (10%) of them were admitted to the hospital 24
or more hours after the injury. However most of them were
transferred to our hospital from other regional hospitals in
the Lublin region.
30 patients had to be operated because of the development
of a ‘pulseless pale hand’. Scraping of the brachial artery
by the bony fragment occurred, which resulted in intimal
damage to the vessel. This kind of injury subsequently leads
to thrombosis and vascular insufficiency.
Recovery of the function of the elbow joint was achieved
within a period of 6 weeks or even up to 52 weeks, using
a Templeton-Graham scale made by Flynn. Good or very
good results were observed in 89% of the patients, which
means that flexion motion of more than 60 degrees and
extension motion of more than 150 degrees was obtained. A
quite early recovery of those motions was observed. Rotation
motion appeared significantly later in almost all patients, but
finally it reached more than 45 degrees of supination and 45
degrees of pronation. However, there were 2 patients with
severe Volkman’s contracture, and 5 patients with myositis
ossificans in the area of the elbow joint. The 2 patients with
Volkman’s contracture were admitted to the Clinic more
than 24 hours after the injury.
Type II. Flexion type of fracture, with the line of the fracture
which extending horizontally or obliquely, descending and
posterior in the distal part of humeral bone. Among the
patients in the presented study, this type of fracture was very
rare and found in only 9 (1%) patients (Fig. 3). In 6 patients,
these fractures were caused by fall from an elevated height.
In 3 patients, the injury resulted from a fall from own height.
Among the patients in the presented study, there were
8 boys and 1 girl. The fractures concerned 6 left limbs and
3 right limbs. In type II fractures, no statistical analysis were

Figure 2. Gartland classification.

63% of fractures were caused by a fall from height. In
35% of the patients, the injury occurred due to a fall from a
height. 2% of fractures were caused by direct trauma on the
elbow joint, while 9 of them occurred during agricultural
or farm activities. Among the patients there were 490 (72%)
males and 191 (27%) females. 365 (53%) fractures concerned

Figure 3. Flexion type of the supracondylar fracture of the humeral bone.
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performed because of the small number of patients treated.
Most of injuries concerned children at school and adolescent
age; none were observed at kindergarden age. All patients
lived in the urban areas of the Lublin region, where all of
children received first medical care directly after trauma.
All patients were treated by closed reduction and
immobilization in a cast for no more than 4 weeks. No
complications were observed. Recovery of full range of
motion in the elbow joint was obtained after normal postoperative rehabilitation. In a follow-up study, very good
results were obtained on the basis of the Templeton-Graham
scale made by Flynn.
DISCUSSION
Supracondylar fracture of the humeral bone is one of the
most popular injuries of the children’s organs of movement.
Koszla [13], Siwek and et al. [14] and Townsed et al. [15]
indicate that it is results of the children’s curiosity in the
surrounding world, games and plays which are the reasons
for considerable motor activeness of small patients. Most of
those injuries happened in the urban area. However some of
them are still caused by various agriculture or farm activities.
Fick and Lyons [7] indicate that the complex development
of the elbow joint with numerous ossification centres creates a
number of problems in the process of formulating a diagnosis
for this type of an injury. Knowledge of the development of
the elbow joint and the timing when the ossification centres
are developed, as well as the radiological volatility of elbow
morphology in a child patient, are thus indispensable in the
case of a suspected injury.
The frequency of supracondylar fractures of the proximal
part of the humeral bone, compared to other injuries of an
elbow joint, was evaluated by Blount [2] and Okłot [16] on
the level up to 60%. These fractures mostly occurred among
children at school age or at the age of puberty, which matches
data presented by other authors [17, 18, 19]. In the majority
of cases, fractures were recorded in boys. The majority of
elbow joint fractures in male patients were also mentioned by
Siwek et al. [14], and Townsed [15]. Supracondylar fractures
account for up to 60% of paediatric elbow fractures. Most
of them occur due to a fall onto an outstretched arm in up
to 70% of patients. The left extremity is most commonly
affected. Children under 3 years of age typically sustain a
supracondylar fracture after a fall from own height. The
majority of fractures in older children result from higher
falls from playground equipment. In data subjected to
analysis, supracondylar fractures of the humeral bone mainly
occurred, as in Okłot’s tests [16], in which the line of the
fracture extends horizontally or obliquely and rises, posterior
in the distal part of humeral bone. This type accounts for 99%
of cases. The second type of fracture is very rare in children
and youths [5, 7, 8, 12].
In the presented cases of supracondylar fracture of the
humeral bone, the principles applied were compliant with the
ideas of other authors [20, 21, 22]. Supracondylar fractures
require orthopaedic consultation for determination of the
appropriate intervention. Most paediatric orthopaedists
recommend closed reduction and percutaneous pin fixation
[23]. The importance of time of admission to the Clinic must
be emphasized. Sometimes, it is a crucial factor, especially
in case of any ischemic disturbances of the distal part of

the upper limb. However, in the presented study, no crucial
relationship was found between the place of residence and
time of admission to the Clinic. Most patients demonstrating
considerable ischemic disturbances were operated on within
no more than 6 hours after injury, and the procedure used
complied with other points of view [21, 22, 23]. It can be
affirmed that nowadays the number of surgical intervention
in supracondylar fractures with injuries to the arteries or
nerves injuries has declined, as also noted by other authors.
Although complications of supracondylar humeral bone
fractures sometimes occur in the paediatric population, the
prognosis for long-term outcome and function is very good
if the fracture is appropriately diagnosed and treated on time
[5]. Nevertheless, complications are still caused by problems
with a detailed diagnosis of this kind of injury, differences
in opinions concerning treatment methods, and finally (but
very rarely) by the time delay of surgical intervention.
CONCLUSION
1. It was noted that 71% of the patients lived in the urban
areas of the Lublin region, and that the main cause of
this kind of injury was a fall from a higher level onto an
outstretched upper left limb.
2. A crucial statistical relationship was observed between the
type of injury and development period: most supracondylar
fractures of the humeral bone concerned children at school
and adolescent age.
3. It was affirmed that despite the fact that some of hospitalised
children lived in rural areas of the Lublin region, the
majority were admitted to the Clinic directly after trauma
and received appropriate and timely orthopaedic treatment.
4. Taking into consideration the specificity of the structure
of a child’s bone system, accurate diagnostic and treatment
procedures allows achievement of the best outcome.
However, it has to be emphasized that there is a risk of
the development of severe complications.
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