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Abstract

Radial nerve injuries in displaced extension-type supracondylar humeral fractures in children are
well known. Entrapment in fracture of radial nerve is uncommon and rarely evocated in litera-
ture. We report two similar cases in the mechanism of injury, the clinical findings and the treat-
ment and propose therapeutic guidelines.
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1. Introduction

Nervous and vascular injuries of supracondylar humeral fractures (SHF) in children are well-known [1]-[3]. In
the extension-type fracture, it is more often the median nerve and the radial nerve (RN) than the ulnar nerve [1]
[4]. Nervous injuries are commonly neurapraxia with spontaneous recovery by indirect trauma [5] [6]. The radi-
al nerve entrapment in the fracture site is rarely reported [5] [7] [8]. We report two cases of RN entrapments in
Rigault and Lagrange [9] type 4SHF and we discuss the anatomo-pathological patterns and the practical app-
roach in emergency.

2. Cases Presentation

Two similar cases were observed in three years in our department.
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It was two eight years old school-boys, right-handed, who sustained closed traumas of a right elbow, for the
one, and a left elbow, for the orther, after wrestling games. They felt on palms of theirhands with elbows in
extension. At admission, examination found difformed swelling elbow with no vascular and nervous lesion.
Radiographs of elbows showed posterolateral displaced supracondylar humeralfractures (SHF) classified type
IV according Rigault and Lagrange Classification [9] (Figure 1). In order to soften elbows for closed reduction,
members were suspended.

The next day, a reevaluation was made. Radial and ulnar pulses were present and symmetrical. It was a falling
hand and a loss of active extension of thumbs. We found also a hypoesthesia of the dorsal side of hands. It was
no deficit of median and ulnar nerves. The nervous lesion and the importance of fractures displacements
motivated an open reduction and internal fixation (ORIF). The third day, under general anesthesia, a surgical
exploration was performed by a medial approach. We found a musculoaponeurotic breach of the brachialis and
lateral epicondylar muscles (Figure 2). A continuous radial nerve (RN) was found entrapped in fracture site
(Figure 3). RNwereextricated softly with help of external maneuvers such as supination and flexion of elbows.
Liberated nerves were contused with an intact perineurium (Figure 4). Fractures were reduced and fixed by two
crossed K-Wires (Figure 5). The post-operative period was uneventful. Sensitivity recovered at seven months
and motricity at 11 months. No electromyography was done by indisponibility. K-Wires were removed at three
months.

The follow-up after 12 and 48 months showed good functional results according to the Flynn [10] criteria and
complete neurologic recovery.

Figure 1. Anteroposterior view (a) and lateral view (b) radiographs of
the elbow showing a posteromedial displaced type 4 supracondylar

humeral fracture.
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Figure 2. Medial approach of the elbow showing a brachialis musculo-
aponeurotic breach.

Figure 3. Per-operative (a) and illustration (b) images showing the
radial nerve entrapment.

3. Discussion

Radial nerve (RN) lesions in the extension-type supracondylar humeral fractures (SHF) are rare (Table 1).
Delayed or missed diagnoses may explain this rare occurrence. In our cases, neurological lesions were found
later. The primary neurological lesions are often misdiagnosed and missed [2] [3] [5] [7]. This is due to the
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Figure 4. Per-operative images showing the radial nerve
extrication (a) and the fracture reduction (b).

Figure 5. Post-operative anteroposterior view (a) and lateral
view (b) radiographs of the elbow showing a reduced fracture
with K-Wire internal fixation.
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Table 1. Supracondylar humeral fractures (SHF) with neurological lesions.

Authors Year Cases (n) Radial Median Ulnar Entrapment Laceration
Banskota™ 1984 1 1 0 0 0 1
Mc Graw™ 1986 17 4 9 4 0 1

Martin® 1989 1 1 0 0 0 1

Setton® 1992 11 11 0 0 1 1
Brown® 1995 23 12 5 6 0 0

Dormans* 1995 19 5 11 3 0 0
Campbell*? 1995 23 8 15 0 0 0
Kiyoshige®® 1999 6 3 3 0 0 0

Ramachandran’ 2006 37 10 19 8 1 0
Babal® 2010 447 131 283 78 0 0
Tomaszewski® 2012 11 1 7 3 0 0
Garg® 2014 105 27 94 16 0 0
Kassé 2015 2 2 0 0 2 0

emergency context with many patients and young inexperienced physicians on the first line.

Statistically, high energy traumas that produce displaced fractures (Type 3 of Gartland and Type 4 Rigault
and Lagrange) lead to neurological complications [11]-[13]. The radial nerve entrapment was evoqued in series
with neurological injuries in DSHF without being focused [5] [7]. However, rare cases of the RN entrapment in
a minimal displaced fractures have been reported [8].

The mechanism of RN injuries is the known in medial displaced DHSF. The nerve is contused by the lateral
spicule of the proximal fragment and stretched by the postero-medial displacement. Kiyoshige et al. [13] stated
that the RN was injured if the posteromedial displacement was over 190% of the diaphysis circumference.

The mechanism of radial nerve entrapment is not described in literarture. We think that the bone overlapping
(over the distal epiphysis height) and the distal fragment pronation are determinants in the RN entrapment. An
important bone overlapping allows the RN to be on the medial side of the proximal fragment and the entrapment
to be possible (Figure 1). Our per-operative findings suggest that it is the fracture proximal fragment which
herniated through the brachialis muscle and appears in the bicipitalgutter on the lateral side of the RN (Figure 3).

The practical approach of neurological complications associated to DHSF was discussed. The majority of
authors propose a four-month clinical and electromyographic surveillance before any surgical exploration [2]-[6]
[8]. The majority of these neurological injuries are contusion with a good outcome [5]. Otherwise, results of
primary emergency surgical explorations are better than late surgical explorations [7]. We think that, in this par-
ticular situation, a surgical exploration must be undertaken in a postero-medially displaced DHSF associated
with a RN palsy and a sub-cutaneous lateral hernia of the proximal fragment. The risk of aggravation of neuro-
logical status by any closed reduction attempt may compromise the neurologic prognosis. We found in literature
four cases of RN lacerations due to closed maneuvers (Table 1) [5] [11] [14]. The magnetic resonance imaging
(MRI) may be useful in emergency for these cases for confirmation of entrapment.

The RN entrapment must be evocated in the postero-medial displaced extension-type DHSF with RN palsy.
So, we propose a surgical exploration in the postero-medial displaced extension-type DHSF with RN palsy and a
lateral sub-cutaneous herniated proximal fragment.

Conflict of Interest

None.

Agreement of Family’s Patients
OK.



A. N. Kassé et al.

References

(1]

[2]
(3]

(4]
(5]

(6]
(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

Babal, J.C., Mehlman, C.T. and Klein, G. (2010) Nerve Injuries Associated with Pediatric Supracondylar Humeral
Fractures: A Meta-Analysis. Journal of Pediatric Orthopaedics, 30, 253-263.
http://dx.doi.org/10.1097/BPO.0b013e3181d213a6

Garg, S., Weller, A, Larson, A.N., et al. (2014) Clinical Characteristics of Severe Supracondylar Humerus Fractures in
Children. Journal of Pediatric Orthopaedics, 34, 34-39. http://dx.doi.org/10.1097/BP0O.0b013e31829c0046

Brown, I.C. and Zinar, D.M. (1995) Traumatic and latrogenic Neurological Complications after Supracondylar
Humerus Fractures in Children. Journal of Pediatric Orthopaedics, 15, 440-443.
http://dx.doi.org/10.1097/01241398-199507000-00005

Dormans, J.P., Squillante, R. and Sharf, H. (1995) Acute Neurovascular Complications with Supracondylar Humerus
Fractures in Children. Journal of Hand Surgery, 20, 1-4. http://dx.doi.org/10.1016/S0363-5023(05)80046-2

Setton, D. and Khouri, N. (1992) Paralysis of the Radial Nerve and Supracondylar Fractures of the Humerus in
Children. A Study of a Series of 11 Cases. Revue de Chirurgie Orthopedique et Reparatrice de I’Appareil Moteu, 78,
28-33.

Tomaszewski, R., Gap, A., Wozowicz, A, et al. (2012) Analysis of Early Vascular and Neurological Complications of
Supracondylar Humerus Fractures in Children. Polish Orthopedics and Traumatology, 77, 101-104.

Ramachandran, M., Birch, R. and Eastwood, D.M. (2006) Clinical Outcome of Nerve Injuries Associated with
Supracondylar Fractures of the Humerus in Children: The Experience of a Specialist Referral Centre. Journal of Bone
and Joint Surgery, 88, 90-94. http://dx.doi.org/10.1302/0301-620X.88B1.16869

Sairyo, K., Henmi, T., Kanematsu, Y., et al. (1997) Radial Nerve Palsy Associated with Slightly Angulated Pediatric
Supracondylar Humerus Fracture. Journal of Orthopaedic Trauma, 11, 227-229.
http://dx.doi.org/10.1097/00005131-199704000-00016

de Gheldere, A., Legname, M., Leyder, M., Mezzadri, G., Docquier, P.L. and Lascombes, P. (2010) Reliability of the
Lagrange and Rigault Classification System of Supracondylar Humerus Extension Fractures in Children. Orthopaedics
& Traumatology: Surgery & Research, 96, 652-655. http://dx.doi.org/10.1016/j.0tsr.2010.03.021

Flynn, J.C., Matthews, J.G. and Benoit, R.L. (1974) Blind Pinning of Displaced Supracondylar Fractures of the
Humerus in Children. Sixteen Years’ Experience with Long-Term Follow-Up. Journal of Bone and Joint Surgery, 56,
263-272.

McGraw, J.J., Akbarnia, B.A., Hanel, D.P., et al. (1986) Neurological Complications Resulting from Supracondylar
Fractures of the Humerus in Children. Journal of Pediatric Orthopaedics, 6, 647-650.
http://dx.doi.org/10.1097/01241398-198611000-00001

Campbell, C.C., Waters, P.M., Emans, J.B., et al. (1995) Neurovascular Injury and Displacement in Type Il
Supracondylar Humerus Fractures. Journal of Pediatric Orthopaedics, 15, 47-52.
http://dx.doi.org/10.1097/01241398-199501000-00011

Kiyoshige, Y. (1999) Critical Displacement of Neural Injuries in Supracondylar Humeral Fractures in Children.
Journal of Pediatric Orthopaedics, 19, 816-817. http://dx.doi.org/10.1097/01241398-199911000-00022

Banskota, A. and Volz, R.G. (1984) Traumatic Laceration of the Radial Nerve Following Supracondylar Fracture of
the Elbow. A case Report. Clinical Orthopaedics and Related Research, 184, 150-152.



http://dx.doi.org/10.1097/BPO.0b013e3181d213a6
http://dx.doi.org/10.1097/BPO.0b013e31829c0046
http://dx.doi.org/10.1097/01241398-199507000-00005
http://dx.doi.org/10.1016/S0363-5023(05)80046-2
http://dx.doi.org/10.1302/0301-620X.88B1.16869
http://dx.doi.org/10.1097/00005131-199704000-00016
http://dx.doi.org/10.1016/j.otsr.2010.03.021
http://dx.doi.org/10.1097/01241398-198611000-00001
http://dx.doi.org/10.1097/01241398-199501000-00011
http://dx.doi.org/10.1097/01241398-199911000-00022

	The Radial Nerve Entrapment in Pediatric Extension-Type Supracondylar Humeral Fractures. About Two Cases Reports
	Abstract
	Keywords
	1. Introduction
	2. Cases Presentation 
	3. Discussion 
	Conflict of Interest 
	Agreement of Family’s Patients 
	References

