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THE ROLE OF PHYSICAL THERAPY IN THE TREATMENT OF POST-TRAUMATIC 
CONTRACTURE OF THE ELBOW IN CHILDREN

 ZNAČAJ FIZIKALNE TERAPIJE U LEČENJU POSTTRAUMATSKIH 
KONTRAKTURA ZGLOBA LAKTA KOD DECE 

Maja BOGDAN1 and Aleksandra MIKOV2

Introduction

Post-traumatic joint contractures are the most 
common complication of the locomotor apparatus 
injuries. A 50% reduction of elbow range of motion 
can decrease the upper extremity function by near-
ly 80% [1]. Elbow fractures account for 7–9% of all 
fractures in children, while supracondylar humeral 

fractures are the most common fractures in the el-
bow joint region. Most of these fractures are seen 
in children between 5 and 8 years of age [1, 2].

Management of elbow injuries

Orthopedic treatment of elbow injuries includes 
conservative and/or surgical treatment, and out-
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Sažetak
Uvod. Prelomi lakta čine 7−9% svih preloma kod dece, dok su 
suprakondilarni prelomi ramene kosti najčešći prelomi u prede-
lu lakta. Većina ovih preloma se dešava kod dece uzrasta 5−8 
godina. Lečenje povreda lakta. Ortopedsko lečenje povreda 
lakta uključuje konzervativni i/ili hirurški tretman, a ishod je 
mnogo bolji kod dece nego kod odraslih. Faktori koji određuju 
nastanak kontrakture lakta su ozbiljnost povrede, intraartikular-
na oštećenja i dužina imobilizacije. Literatura je još uvek ogra-
ničena po pitanju vremena potrebnog za uspostavljanje adekvat-
nog obima pokreta u zglobu lakta nakon nastale kontrakture. 
Komplikacije povreda lakta. Neurološki deficiti se mogu tre-
tirati konzervativno elektrostimulacijom, vitaminskom terapijom 
i intenzivnim aktivnim vežbama. Fizikalna terapija kontrak-
ture lakta. Neki autori su pokazali da, u nekomplikovanim slu-
čajevima suprakondilarnih preloma lakta, fizikalna terapija nije 
potrebna da bi se postigao adekvatan obim pokreta. S druge stra-
ne, prema preporukama vodiča, pacijente sa posttraumatskom 
imobilizacijom lakta i smanjenom pokretljivošću u zglobu treba-
lo bi lečiti radnom i fizikalnom terapijom što je pre moguće po-
sle perioda imobilizacije. Naučno je dokazano da kombinovani 
aktivni i pasivni terapijski programi značajno poboljšavaju obim 
pokreta u zglobu lakta. Zaključak. Terapijski pristup kontrak-
turi lakta trebalo bi da bude individualan, pažljivo i prikladno 
doziran, uz praćenje patogenetskih i kinezioloških poremećaja. 
Međutim, doktori treba da budu svesni da više pažnje treba po-
svetiti prevenciji kontrakture.
Ključne reči: lakatni zglob; povrede lakta; kontrakture; fizikalna 
terapija; dete; ishod lečenja; opseg pokreta; okupaciona terapija; 
imobilizacija; neurološki deficiti
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comes are much better in children than in adults [1]. 
The selection and implementation of treatment de-
pends on the clinical presentation and x-ray findings 
[2]. Surgical treatment of non-dislocated transcondy-. Surgical treatment of non-dislocated transcondy-
lar and supracondylar elbow fractures involves cast 
immobilization with the forearm in pronation for 
no longer than 3 weeks [3, 4]. According to the re-[3, 4]. According to the re-. According to the re-
cent literature, the safest and most effective method 
in the treatment of a dislocated elbow fracture is a 
closed (orthopedic) reduction with percutaneous 
pins within 12 hours after admission [3, 5, 6]. After 
closed reduction and pin fixation, the pins are nor-
mally removed 3 – 4 weeks later [7]. During the 
acute phase of fracture healing, in the first two 
weeks, it is important to apply cold packs to reduce 
inflammation. During the fibroelastic (2 – 6 weeks 
after injury) and remodelling phase, the most im-
portant are passive, active and active assisted exer-
cises combined with heat procedures [8].

 
Complications of elbow injuries

Complications associated with supracondylar el-
bow fractures are either early (vascular, neurological 
injuries, compartment syndrome) or late (malunion, 
contracture) [7]. The most common neurological le-[7]. The most common neurological le-7]. The most common neurological le-]. The most common neurological le-. The most common neurological le-
sions include contusions, strains or compressions of 
the median and radial nerves, with reduced muscular 
function and sensory disturbances in the innervation 
zone [9]. Primary lesions are the direct result of the 
traumatic injury, and secondary lesions occur during 
the surgical treatment, during the manipulation of 
fractured bones, as well as due to edema of the sur-
rounding tissue [10]. The majority of nerve injuries 
associated with supracondylar fractures or their sur-
gical management are transient neurapraxias and can 
be managed expectantly. If there is concern over ia-
trogenic injury, then a thorough assessment with a 
consultant’s input is required for consideration of the 
nerve exploration [7].

A contracture is a rare complication caused by a 
combination of intrinsic and extrinsic factors. The 
extrinsic factors include: contracture of the joint cap-
sule and ligaments, edema, muscle weakness, extra-
articular osteophytes, and ectopic ossification. The 
intrinsic factors are intra-articular adhesions, osteo-
phytes, cartilage defects, hemarthrosis and hemato-
mas, causing muscle fibrosis [11, 12]. The factors 
contributing to the development of elbow contrac-
tures include the severity of the trauma, intra-artic-
ular damage, and length of immobilization [11].

 
Physical therapy of elbow contracture

The goal of elbow contracture treatment is to 
provide patients with pain-free, functional range of 
motion of the joint. However, the literature is still 
limited in terms of the time required to regain good 
range of motion in the elbow joint after contracture 
[13]. Some authors reported that, in uncomplicated 
cases of supracondylar elbow fractures, physical 

therapy is not necessary in order to regain adequate 
range of motion [4, 14]. In addition, a study from 
2015, showed that full range of motion after supra-
condylar elbow fractures may be achieved in 12 
months, with or without physical therapy [15]. On 
the other hand, according to a guide from 2007, 
patients with post-traumatic elbow immobilization 
and reduced mobility should undergo occupational 
and physical therapy as soon as possible after the 
period of immobilization [8]. It has been proven that 
combined active and passive therapeutic programs 
significantly improve the range of motion of the 
elbow joint [16–18]. Early closed reduction, along 
with active and active assisted exercises, showed 
positive results in many studies [3, 12, 19, 20]. Con-[3, 12, 19, 20]. Con-3, 12, 19, 20]. Con-]. Con-. Con-
tractures due to extrinsic causes and lasting less 
than a year, have a better prognosis and response to 
physical therapy [11].

The biophysical effects of heat increase the ex-
tensibility and blood flow of the tissue, reduce pain 
and muscle spasms [15]. Wilk et al. recommended 
the use of heat procedures, high voltage galvanic 
and transcutaneous neuromuscular stimulation, as 
best methods for preparing tissues for passive or 
active stretching [21]. Some authors have concluded 
that deep thermal procedures, especially diathermy, 
are more effective in reducing pain and increasing 
the range of motion than superficial procedures 
[22–24]. Draper (2014) reported that pulsed short-22–24]. Draper (2014) reported that pulsed short-]. Draper (2014) reported that pulsed short-. Draper (2014) reported that pulsed short-
wave diathermy warms up a larger surface than 
ultrasound, which is ideal for treating contractures 
of major joints [25].

Heat should be applied before and during stret-
ching. It is very important to use adequately dosed 
and manually stable force that does not cause mus-
cle spasm, soft tissue damage or paresthesia [26]. It 
is recommended to apply manual force for twenty 
seconds and repeat it 4 or 5 times [27]. Passive 
movements should be followed by active move-
ments. The patient should begin with low weight, 
submaximal effort and high repetitions [11].

Peripheral nerves injuries  must be treated as 
well. In the further course of monitoring the reco-
very of nerve injury, clinical and electromyographic 
analyses are of great importance [28]. Neurological 
deficits may be treated conservatively, by electrical 
stimulation, vitamin therapy, and intensive exerci-
ses. There are several different opinions about the 
treatment of iatrogenic nerve injuries, but most ia-
trogenic and fracture-related nerve injuries are tran-
sient neurapraxias, which mostly disappear sponta-
neously in 2–3 months [28–31]. It is believed that 
the  beginning of the nerve injury treatment has no 
effect on the time of recovery [32]. In cases with no 
clinical or electromyographic signs of nerve reco-
very after 3–6 months, surgical exploration and 
neurolysis are indicated [28, 33, 34]. Several studi-
es showed that isolated neurological lesions are be-
nign conditions which must be monitored and tre-
ated conservatively, by electrical stimulation and 
active exercises, while complete sensor-motor pa-
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ralysis followed by vascular disorders requires a 
surgical intervention [31, 35, 36]. Treatment selec-
tion, conservative or surgical, should be individu-
ally tailored, depending on the localization, degree 
of dislocation, and neurologic deficit.

Corrective splints can also be used in the trea-
tment of elbow contractures. It is recommended to 
wait until sufficient healing and fracture stability 
occurs, prior to initiating splinting to regain range of 
motion (ROM) in order to avoid pain, inflammation, 
ligamentous insufficiency, and heterotopic ossifica-
tion. Splinting is most effective if initiated in the first 
3 months, moderately effective after 3 to 6 months, 
and has variable effectiveness when initiated 6 to 12 
months post injury [8]. Dynamic corrective splints 
operate under the principle of creep and are usually 
used from 8 to 12 hours per session [8,  37]. Adverse 
effect of splints is compression of the ulnar nerve and 
therefore they should be monitored and adjusted [38]. 
Static progressive splints operate under the principle 
of stress relaxation force and are used to regain ran-
ge of motion [8]. Persistent and patient use of dyna-
mic and static progressive splints is recommended 

for up to a year, or until the progression of the range 
of motion stops regardless of the etiology [39, 40]. 
Dynamic early rehabilitation using continuous passi-
ve motion (CPM) exercise device and dynamic 
splints, has great advantages compared to other the-
rapeutic modalities and may prevent surgical trea-
tment, and thus reduce the cost of treatment [41, 42].

Conclusion

In children and adults different factors affect 
reduction of mobility, pain, and treatment outcome. 
Any delay in the rehabilitation program may cause 
disability and have a negative impact on further 
mental and physical development of a child. The 
therapeutic approach to post-traumatic elbow con-
tracture should be individual, patiently and proper-
ly dosed, with follow-up of pathogenetic and kine-
siology disorders. However, physicians should be 
aware of the fact that particular attention should be 
paid to the prevention of contractures.
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