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ABSTRACT

Objective: Evaluate the sociodemographic and clinical characteristics of pediatric patients treated at a public hospital for supracondylar fracture of
the humerus. Material: Observational study based on the analysis of medical records and data from the outpatient follow-up of pediatric patients
treated for supracondylar fracture of the humerus. Methods: Frequencies were collected and estimated in relation: age, gender, nerve injury in trauma,
vascular injury in trauma, affected limb, classification of the type of injury according to Gartland and need for open reduction. Results: 328 children
between 0 and 12 years of age were assisted (average: 5.78 2.47 years). The fixed age group between 5 and 8 years had the highest frequency of
injuries (49.7%, n=163). Type Il Gartland was the most frequent injury (55.8%, n=183). Most children with supracondylar fracture of the humerus were
male (55.8%, n=183), the left side (non-dominant) was the most affected (601%, n=199), the vascular lesion was observed in two cases (0.6%) and
nerve damage in 6 cases (1.8%), in which the ulnar nerve was the most affected. In 13.4% of cases (n=44) open reduction was required. Conclusion:
Supracondylar fractures of the humerus are more common in male pediatric patients, aged 5 to 8 years, with a low incidence of vascular and nerve

damage, and in most cases, without need of open reduction.
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INTRODUCTION

Supracondylar fracture of the humerus (SFH) is a
typical lesion of the immature skeleton, very common
in childhood and represents about 13% of all infantile
fractures ', 90% of cases occur in the age group of 5
and 7 years, with 95% being lesions in extension and
5% to 30% have associated neurovascular lesions.?? In
childhood, this type of fracture deserves special atten-
tion, since bones in this age group have an enormous
capacity for growth and remodeling 3. In 10% to 20% of
cases, both neurological and vascular impairment com-
plicates the displaced supracondylar fracture.*®

The classification proposed by Gartland® is the most
used and is based on the deviation of the coronal pla-
ne on elbow radiographs. Type | lesion is one in which
no deviation or minimal deviation is observed and with
the anterior humeral line intact. Type Il shows a small
deviation and the fragments are kept in contact (intact
posterior cortex) and type I, in which there is complete
separation of the fragments (posterior cortex lesion). In
1996, Wilkins” proposed a type Il subdivision for SFH in
children with rotational deviation and in 2006, Leitch et
al.8 added a type IV subdivision, in which a multidirec-
tional instability is observed. These of the latter types of

fractures are only diagnosable intraoperatively. %° The
fractures were subdivided into lla: intact posterior hin-
ge without rotation and llb: intact posterior hinge with
rotation.

The treatment of type | and Il supracondylar fractu-
res is standardized, while the treatment of type Ill and
IV fractures is still under debate!? The option for surgi-
cal treatment depends on the type of fracture (lIB, Il
and IV) and factors such as the quality of the reduc-
tion, the ability to maintain the reduction, the degree of
displacement and the stability of the fracture. *'* These
fractures generally require an experienced surgeon to
obtain a satisfactory result without deformity or functio-
nal limitation.”® Closed reduction with or without Kishner
wire fixation is the treatment of choice for most of these
fractures! Open reduction promotes results. accurate
anatomical findings, but some complications such as
infection, iatrogenic neurovascular injuries, elbow stif-
fness and painful scars may be observed.®

Thus, a study was carried out with pediatric patients
diagnosed with supracondylar fracture of the humerus
who underwent treatment in a public hospital, in order
to assess the sociodemographic characteristics and as-
pects inherent to the type of injury.
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MATERIAL AND METHODS

A retrospective analysis of medical records and data
from the outpatient follow-up of pediatric patients who
underwent treatment for supracondylar humerus fractu-
res between January and December 2020 in an ortho-
pedic service of a public hospital in the state of Goids
was carried out.

Data were obtained from the electronic medical re-
cords sector, collected and estimated the frequencies
in relation to the variables: age, gender, nerve injury in
trauma, vascular injury in trauma, affected limb, classifi-
cation of the type of injury according to Gartland6 and
need for open reduction. All patients of both genders,
between 1 and 12 years old, who underwent treatment
for supracondylar humerus fracture were included. The
medical records of patients who did not meet the inclu-
sion criteria, children who underwent other surgical tre-
atments in addition to the one studied, and those with
incomplete data in the medical record were excluded.

The collected data were evaluated using Microsoft
Excel® version 2007 and the Statistical Package for
Social Sciences (SPSS®) version 17.0. This study was
approved by the Research Ethics Committee, CAEE:
47350621.5.0000.5082.

RESULTS

Over a 12-month period, a total of 330 children with
supracondylar fracture of the humerus were seen, two of
which were excluded due to the lack of data in the me-
dical records. The remaining 328 children had complete
documentation. The mean age at the time of injury was
5.78 years (% 2.47 years) ranging from 1to 12 years and
183 (55.8%) were boys (Table 1).

The age group between 5 and 8 years had the hi-
ghest frequency of injuries (49.7%, n=163), followed by
the age group from 0 to 4 years (34.8%, n=114) and 9 to
12 years (15 .5%, n=51). As for the classification of frac-
tures (Figure 1), type Il Gartland was the most frequent
(55.8%, n=183), followed by type Il (39.3%, n=129), type
IV (3.4 %, n=11) and type | (1.5%, n=5). The left side
(non-dominant) was the most affected (601%, n=199),
vascular damage was observed in only two cases (0.6%)
and nerve damage was present in six cases (1.8 %), in
which the ulnar nerve was the most affected (Table 1).

In 13.4% of cases (n=44) open reduction was requi-
red, with the highest frequency of surgical interven-
tion for fractures classified as Gartland type Il in boys,
followed by type IV in girls (Figure 2). When evaluating
the classification of the type of fracture in relation to the
mean age (Table 2), type | injuries were frequent in you-
nger children, aged between 1 and 6 years. Type IV, on
the other hand, were more frequent in older children,
aged between 2 and 11 years.
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Figure 1. Classification of injury type according to Gartland6 in children
with SFH
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Figure 2. Frequency of open surgical reduction according to the Gartland6é
fracture classification in children with SFH

DISCUSSION

Supracondylar fractures are the most common elbow
fractures in children, especially in the first decade of life,
with most cases in the age group of 5 to 8 years and result
from a fall with the hand extended, resulting in hyperex-
tension of the elbow!®” The mean age at which the supra-
condylar fracture of the humerus occurred in the present
study was 5.78 years, similar data to those observed by
Simanovsky et al’® (5.4 years) when evaluating a sample
consisting of 223 cases in a period of four years in an Is-
raeli Orthopedics service. Barr?® also observed a peak in-
cidence of supracondylar fractures around 6 years of age
and a predominance in males (53%).

The gender ratio observed in the present study was 1.3:1

SCIENTIFIC JOURNAL CEREM-GO | 15




SUPRACONDYLAR FRACTURES OF THE HUMERUS IN CHILDREN

(boy:girl). Mangwani, Nadarajah and Paterson™ observed REFERENCES . . -

a similar ratio of boys to girls (1.8:1). The highest proportion 1. Ayub AK, Khan AR, Karim SM, Haq SN, Sahito BD, Abidi SA. Treatment
) . . . 20 of Paediatric Supracondylar Fractures of the Humerus: Closed or Open?
in males was qlso ev@ent inthe s.tudles by Barr?® and Kha- J Pak Orthop Assoc. 2021:33(1):17-20,

demolhosseini, Rashid and Ibrahim.?' 2. Davis RT, Gorczyca JT, Pugh K. Supracondylar humerus fractures in chil-

In the present study, 183 patients (55.8%) had type IlI gg%%‘%(;gﬁjgfgg of operative treatment methods. Clin Orthop Relat Res.
fracture.s, data similar to those Observeq by Mangwanl, 3. Kumar V, Singh A. Fracture supracondylar humerus: a review. J Clin Di-
Nadarajah and Paterson19 when evaluating 291 children agn Res. 2016;10(12):RE01-RE06.
for a period of 10 years in a university hospital in London, 4 dorr;;djRéoizoj'ofn[t)’Sikrggggoggosiﬂ%ﬁoggy'ar humeral fractures in chil-
England- These authors reported a 22% rate of open re- 5. Louahem DM, Nebunescu A, Canavese F, Dimeglio A. Neurovascular
duction in patients, a value higher than that observed in complica- tions and severe displacement in supracondylar humerus frac-
the present study (13.4%). Both values are similar to those tzti)rg;.;gvg]hgdren: defen- sive or offensive strategy? J Pediatr Orthop B.
reported in the Illter.ature, which range b.etween 1.3% and 6. Gartland JJ. Management of supracondylar fractures of the humerus in
46%.22 The low incidence of severely displaced fractures children. Surg Gynecol Obstet. 1959;109(2):145-54.

m xplain the lower pr rtion of nr ion r- 7. Wilkins KE. Fractures and dislocations of the elbow region. In: Rockwood
ay.e plain the lower proportion of ope eduction obse CA Jr, Wilkins KE, King RE, editors. Fractures in children. 4 th ed. Phila-
ved in the present StUdy- ) ) delphia: Lippincott-Raven Publishers; 1996. p. 680.
Surgical treatment of type Il and IV fractures is widely 8. Leitch KK, Kay RM, Femino JD, Tolo VT, Storer SK, Skaggs DL. Treat-
accepted and established in the literature. Tarallo et al.23 ment of multidirectionally unstable supracondylar humeral fractures in
, . ' ' children. A modified Gartland type-IV fracture. J Bone Joint Surg Am.
evaluated a total of 55 patients with type Ill supracondylar 2006:88(5):980-5.
fractures of the humerus, divided into two groups, one un- 9. Bark S, Singh G, Maji S, Azam Q, Singh V. Previséo pré-operatéria de
; : _ _ fraturas supracondilares de Umero Gartland IV: E possivel? Rev Bras Or-
dergoing open reduction (n=26) and the other closed re top, 2021 i press
duction (n:29): and concluded that open reduction should 10. Va(iuero—/Picado A Gonzélez-Mordn G, Moraleda L. Management of
not be considered a primary treatment option in pediatric supracondylar fractures of the humerus in children. EFORT Open Rev
ients with Il supracondylar humerus fracture, 2018;3(10):526-540.
pate ts with type lll supraco dya it bUt 1. Duffy, S, Flannery, O, Gelfer, Y. et al. Overview of the contemporary man-
'n.Other cases open surgery ShOU|d be seen as the choice agement of supracondylar humeral fractures in children. Eur J Orthop
with the best results, not only in the presence of neurovas- Surg Traumatol. 2021; in press. ‘
cular injury but also in cases of irreducible fracture. 1% perspec. es on tesment of supracondylar rastres of he numerce

In the present study, three out of six children had nerve children. Clin Orthop Surg 2012;4:917
damage in the ulnar nerve (Table 1), although radial nerve 13. Woratanarat P, Angsanuntsukh C, Rattanasiri S, Attia J, Woratanarat T,
damage is the most common, as posterolateral displace- mfnk:riﬂzt;smid’\fee,:a]a&atgzs?:aiirzginzgozg-szlé?;;zgnsg‘arfracmre orte
ment can cause damage to the brachial artery and median 14. Patriota GSQA, Assungéo Filho CA, Assungao eCA. Qual a melhor téc-
nerve.?* Lyons, Quinn and Stanitski?®, when evaluating 210 nica para fixagdo no tratamento de fratura supracondilar do dmero em
cases of children with SuDracondylar fractures and neuro- 15 CDrle?/:%iSi?Ageza?éa;r(e)sr;(r)w?é‘[2ig:17(;)5f23(jz>::‘azci_n?yél‘ér fracture of the humerus
vascular Injuries, observed a h'Qher frequency in the me- in children. Clin Orthop Relat Res. 2005;(431):36-41.
dian nerve (58.9%), followed by radial (26.4%) and ulnar 16. Howard A, Mulpuri K, Abel MF, et al. The treatment of pediatric supracon-
(14.796) injuries. Foead et al*, when evaluating 66 children ;- S080 e oo e el humerus ractures
with supracondylar fractures, observed the presence of in children: Current concepts. J Am Acad Ortho Surg 2012; 20(2): 69-77.
neurological damage in only two cases, one in the ulnar 18. Simanovsky N, Lamdan R, Mosheiff R, Simanovsky N. Underreduced su-
nerv nd th her in the radial nerve. pracondylar fracture of the humerus in children: clinical significance at

erve and the othe t. € radial nerve . . skeletal maturity. J Pediatr Orthop. 2007;27(7):733-738.

Fracture on the left side, usuaIIy the non-dominant side, 19. Mangwani J, Nadarajah R, Paterson JM. Supracondylar humeral fractures
is more frequent. Baidoo et al.?” observed a frequency of in children: ten years' experience in a teaching hospital. J Bone Joint Surg
62%, close to that observed in the present study (60.7%). Br. 200688(3):362-365. .

. . 20. Barr LV. Paediatric supracondylar humeral fractures: epidemiology,
AlthOUgh a smaller pQrt|0n of the world popylatlon has.thle mechanisms and incidence during school holidays. J Child Orthop
left hand as the dominant (8% to 15%), during the fall it is 2014;8(2):167-170.
common for the non-dominant hand to hit the ground first 21. Khademolhosseini M, Abd Rashid AH, Ibrahim S. Nerve injuries in supra-
. . . 28 . condylar fractures of the humerus in children: is nerve exploration indi-
in order to try to cushion the impact.?® Also according to cated? ) Pediatr Orthop B 2013; 22(2):123-6.
Baidoo et al.?” older children were more likely to suffer type 22. Gupta N, Kay R, Leitch K, et al. Effects of surgical delay on perioperative
Il iniuries. In th r n ' th me relationshio w compli- cations and need for open reduction in supracondylar humerus

Jures the prese tStUdy the same relations p . as fractures in children. J Paediatr Orthop 2004;24:245-8.
observed (Table 2)1 as the more severe the type of injury, 23. Tarallo L, Novi M, Porcellini G, et al. Gartland type Il supracondylar frac-
the higher the mean age, with type | injuries being more ture in children: is open reduction really a dangerous choice? [published

online ahead of print, 2021 Feb 26]. Injury. 2021,S0020-1383(21)00174-1.
24, Martini RK, Fonseca GF, Azeredo Filho MA, Serafini AO. Anélise de
fraturas supracondilianas do Umero em criangas. Acta Ortop Bras.

frequent in younger children and type IV in older children.

CONCLUSION 2002;10(2):25-30.
Supracondylar fracture of the humerus is more com- 25, Lyons ST, Quinn M, Starjitski.CL‘ Negrovascu\ar injuries in type Il humeral
. | diatri tient d5to8 ith supracondylar fractures in children. Clin Orthop Relat Res. 2000;(376):62-67.
mon. In. maile pediatric patents, age 0 years,. with a 26. Foead A, Penafort R, Saw A, et al. Comparison of two methods of percu-
low incidence of vascular and nerve damage, and in most taneous pin fixation in displaced supracondylar fractures of the humerus
cases, without the need for open reduction. in children. J Orthop Surg (Hong Kong). 2004;12:76-82.

16 | SCIENTIFIC JOURNAL CEREM-GO



SUPRACONDYLAR FRACTURES OF THE HUMERUS IN CHILDREN

27. Baidoo PA, Kumah-Ametepey R, Segbefia M, Buunaaim ADB. Treatment
and outcomes of pediatric supracondylar humeral fractures in Korle Bu
Teaching Hospital, OTA Intern 2021; 4(2):e124.

28. Houshian S, Mehdi B, Larsen MS. The epidemiology of elbow fracture in
children: analysis of 355 fractures, with special reference to supra- con-
dylar humerus fractures. J Orthop Sci. 2001;6:312-315.

SCIENTIFIC JOURNAL CEREM-GO | 17



