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Introduction

Supracondylar fractures of the humerus are the most common
type of elbow fractures in children. Nerve injuries are a complica-
tion associated with supracondylar fractures and reportedly occur
in 10% of patients.>®%!>!4 Most neuropraxias recover spontane-
ously. However, in rare cases, nerve paralysis persists without re-
covery. Therefore, some authors have reported that it may be
necessary to check the nerve during open surgery if nerve paralysis
persists. We present a case of radial nerve paralysis complicating a
supracondylar fracture of the humerus in a child.

Case report

A 7-year-old girl sustained a supracondylar fracture of her left
humerus when she fell while riding a bicycle. There was a 5 mm-
wide open wound accompanying the fracture. The injury was
Gartland classification type III (Fig. 1, A) and Gustilo open fracture
classification type I. Emergency surgery was performed, involving
percutaneous cross pinning (Fig. 1, B) and casting of her left arm.
Three weeks after the operation, she was unable to extend her wrist
and fingers. Four weeks after the operation, the Kirschner wires
were removed after union of the fractured bone. As she was still
unable to extend her wrist and fingers 6 weeks after the operation,
she was referred to our department for treatment.
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Radiography confirmed bone union (Fig. 1, C). She had a motor
deficit in her left arm; she could not extend her wrist and fingers at
all (Fig. 2). The manual muscle testing scores were as shown in
Table 1. She was diagnosed with radial nerve paralysis associated
with supracondylar fracture. We conservatively observed the motor
function of her forearm until 3 months after the operation because
the bone fracture had already united. However, the motor function
of the extensor muscles of her wrist and fingers did not recover, and
another open surgery was performed to check the condition of her
left radial nerve.

The elbow was exposed through a lateral approach, and the
proximal aspect of the radial nerve was exposed. External neu-
rolysis along the radial nerve revealed that the radial nerve was
entrapped within the bone fracture site, and the fractured bone had
already united. At the site of the radial nerve lesion, two-thirds of
the diameter of the radial nerve was within the united bone with
bone callus (Fig. 3), whereas one-third remained connected outside
the fractured bone but was surrounded by scar tissue and seemed
nonfunctional. We did not expect the nerve to recover from this
damage; therefore, we cut out the affected area of the radial nerve
to remove the scar tissue (Fig. 6) and sutured the radial nerve end-
to-end (Figs. 4 and 7).

Three months after surgery on the radial nerve, the manual
muscle testing scores of extensor digitorum communis, extensor
carpiradialis brevis, and extensor carpiradalis longus had improved.
Six months after the surgery, the extensor pollicis longus, extensor
indicis proprius, and extensor digitis minimi had returned to normal
(Fig. 5). The range of motion of her elbow was 145° in flexion and 5°
in extension. She was able to play the piano with no difficulty.
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Figure 1 (A) Preoperative X-ray. (B) Postoperative X-ray. (C) 6 weeks after the first operation.
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Figure 2 She could not extend her wrist and fingers at all.

Discussion

Neurologic complications associated with supracondylar frac-
tures of the humerus in children are well recognized. The incidence
of neurologic injury in children with supracondylar fractures of the
humerus has been reported as approximately 10%, ranging from
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Table I
Manual muscle testing (MMT) at the time of referral.

Muscle MMT score

Extensor pollicis longus (EPL)
Extensor digitorum communis (EDC)
Extensor indicis proprius (EIP)
Extensor digitis minimi (EDM)
Extensor carpi radalis longus (ECRL)
Extensor carpi radialis brevis (ECRB)
Flexor carpi radialis (FCR)

Flexor digitorum profundus (FDP)
Flexor pollicis longus (FPL)

OO OOOO

6.5%' to 17.8%.". In Gartland type IIl supracondylar fractures of the
humerus alone, the incidence ranged from 12% to 49%.>° The
incidence of neurological injury is associated with more displaced
supracondylar fractures of the humerus.

It is assumed that the neurologic assessment is not adequate
when children are injured. Mayne'® reported that only 12 of 137
patients had a complete preoperative neurologic or vascular
assessment documented. In our hospital from 2010 to 2015, 30% of
the children with supracondylar fractures of the humerus did not
have a neurologic assessment documented at all. It is necessary to
recognize that neurologic evaluation at the time of presentation for
a fracture is very important.
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Figure 3 Intraoperative findings. Radial nerve was entrapped in bone fracture site that had already unioned. %, radial nerve. A part of radial nerve was within the united bone with

bone callus. *, proximal side; **, distal side; %, radial nerve.

Figure 5 6 months after the second surgery (neurorrhaphy). Her wrist and finger
returned to normal.

Regarding skin sensation, the lateral antebrachial cutaneous
nerve (dorsal branch of musculocutaneous nerve) sometimes
overlaps with the radial nerve at the back of the hand. As a result,
the patient might have normal sensations in her or his hand, even
with a radial nerve injury.'? This may sometimes make it difficult to
determine whether there is a nerve injury. It is important to check
both motion and sensation very carefully at presentation and dur-
ing follow-up.
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Figure 6 Scheme of radial nerve removed from the bone fracture site. We cut out the
affected area of the radial nerve.

Sutured end-to-end

Figure 7 Scheme of the sutured radial nerve.

Some have proposed that most nerve paralysis cases associated
with supracondylar fractures of the humerus in children heal
spontaneously within a period of 2-6 months;> therefore, some
reports recommend waiting at least 5-6 months before the patients
undergo surgical exploration of their nerve lesions.">>’ However,
other authors reported that the nerve might be entrapped at the
fracture site or trapped within the callus and fibrous scar tissue, or
the nerve may be lacerated completely.*”®!! Therefore, it may be
preferable to explore such injuries in the early stage. Ramachan-
dran et al'' suggested five indications for nerve exploration after
trauma, and one of these indications, a complete lesion with
sympathetic paralysis, was present in our case. In our case, the
radial nerve was trapped in the fracture site, and the fracture site
had already united. Therefore, it might have been possible to pre-
vent severe nerve paralysis by removing the radial nerve trapped in
the fracture site before the bone united.
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Conclusion

This case highlights the fact that some cases could be explored
as early as possible before bone fracture union.

Disclaimers

Funding: No funding was disclosed by the author(s).

Conflicts of Interest: The authors, their immediate families, and
any research foundations with which they are affiliated have not
received any financial payments or other benefits from any com-
mercial entity related to the subject of this article.

Patient consent: Obtained.

References

1. Babal JC, Mehlman CT, Klein G. Nerve injuries associated with pediatric
supracondylar humeral fractures; A Meta- analysis. ] Pediatr Orthop 2010;30:
253-63. https://doi.org/10.1097/BPO.0b013e3181d213a6.

2. Brown IC, Zinar DM. Traumatic and iatrogenic neurological complications
after supracondylar humerus fractures in children. J Pediatr Orthop 1995;15:
440-3.

3. Campbell CC, Waters PM, Emans JB, Kasser JR, Millis MB. Neurovascular Injury
and Displacement in type IIl supracondylar humerus fractures. J Pediatr Orthop
1995;15:47-52.

4. Cramer KE, Green NE, Devito DP. Incidence of anterior interosseous nerve palsy
in supracondylar humerus fractures in children. J Pediatr Orthop 1993;13:
502-5.

472

10.

11.

12.

13.

14.

JSES Reviews, Reports, and Techniques 1 (2021) 469—472

. Culp RW, Osterman AL, Davidson RS, Skirven FJ, Bora JF. Neural injuries asso-

ciated with supracondylar fractures of the humerus in children. ] Bone Joint
Surg (Am) 1990;72:1211-5.

. Garg S, Weller A, Larson AN, Fletcher ND, Kwon M, Schiller ], Browne R,

Copley L, Ho C. Clinical characteristics of severe supracondylar humerus frac-
ture in children. ] Pediatr Orthop 2014;34:34-9. https://doi.org/10.1097/
BP0O.0b013e31829c0046.

. Khademolhosseini M, Rashid AHA, Ibrahim S. Nerve injuries in supracondylar

fractures of the humerus in children: Is nerve exploration indicated? ] Pediatr
Orthop 2013;22:123-6. https://doi.org/10.1097/BPB.0b013e32835b2e14.

. Kwok IHY, Silk ZM, Quick TJ, Sinisi M, MacQuillan A, Fox M. Nerve injuries

associated with supracondylar fractures of the humerus in children. Bone Joint
] 2016;98:851-6. https://doi.org/10.1302/0301-620X.98B6.35686.

. Lyons JP, Ashley E, Hoffer MM. Ulnar nerve palsies after percutaneous cross-

pinning of supracondylar fractures in children’s elbow. ] Pediatr Orthop
1998;18:43-5.

Mayne AIW, Perry DC, Stables g, Dhotare S, Bruce CE. Documentation of neu-
rovascular status in supracondylar fractures and the development of an
assessment proforma. Emerg Med ] 2013;30:480-2. https://doi.org/10.1136/
emermed-2012-201293.

Ramachandran M, Birch R, Eastwood DM. Clinical outcome of nerve injuries
associated with supracondylar fractures of the humerus in children.
J Bone Joint Surg (Br) 2006;88:90-4. https://doi.org/10.1302/0301-620X.
88B1.16869.

Stopford JSB. The variation in distribution of the cutaneous nerves of the hand
and digits. ] Anat 1918;53:14-25.

Tomaszewski R, Gap A, Wozowicz A, Wysocka P. Analysis of early vascular and
neurological complications of supracondylar humerus in children. Pol Orthop
Traumatol 2012;77:101-4. https://doi.org/10.1155/2017/2803790.

Valencia M, Moraleda L, Diez-Sebastian J. Long-term functional results of
neurological complications of pediatric humeral supracondylar fractures.
] Pediatr Orthop 2015;35:606-10. https://doi.org/10.1097/
BP0.0000000000000337.


https://doi.org/10.1097/BPO.0b013e3181d213a6
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref2
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref2
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref2
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref3
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref3
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref3
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref4
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref4
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref4
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref5
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref5
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref5
https://doi.org/10.1097/BPO.0b013e31829c0046
https://doi.org/10.1097/BPO.0b013e31829c0046
https://doi.org/10.1097/BPB.0b013e32835b2e14
https://doi.org/10.1302/0301-620X.98B6.35686
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref9
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref9
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref9
https://doi.org/10.1136/emermed-2012-201293
https://doi.org/10.1136/emermed-2012-201293
https://doi.org/10.1302/0301-620X.88B1.16869
https://doi.org/10.1302/0301-620X.88B1.16869
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref12
http://refhub.elsevier.com/S2666-6391(21)00060-2/sref12
https://doi.org/10.1155/2017/2803790
https://doi.org/10.1097/BPO.0000000000000337
https://doi.org/10.1097/BPO.0000000000000337

	A case of radial nerve paralysis associated with supracondylar fracture of the humerus in a child
	Introduction
	Case report
	Discussion
	Conclusion
	Disclaimers
	References


