
Case Report

Radial Head Incarceration After Closed Reduction
of a Pediatric Elbow Dislocation With a Radial Neck
Fracture: A Case Report

ABSTRACT

Case: A 10-year-old girl sustained a radial neck fracture with a

posterior elbow dislocation. She was treated with closed reduction of

the elbow with subsequent intra-articular displacement of the radial

head,whichnecessitatedopen reduction andpinningof the radial neck

fracture.

Conclusion: Displacement of the radial neck fracture from

impingement of the capitellumon the anterior radial head during closed

reduction of the elbow dislocation is a rare injury pattern. It is important

to examine the radial neck in high-energy posterior elbow dislocations

before attempted reduction.We present a case with imaging depicting

the injury mechanism and successful management with subsequent

open reduction and fixation of the radial neck fracture.

Radial neck fractures represent 1% of all pediatric fractures and 5% to
10% of elbow injuries in children.1-3 Injury typically occurs after a
fall from height onto an outstretched arm with a possible torsional

component. Initial treatment involves closed reduction with progression to
percutaneous or open reduction if adequate results cannot be achieved
through closed means.4 There is debate as to which injury characteristics may
preclude successful closed management and should proceed directly to open
reduction to minimize articular damage.5-7 Increased displacement increases
the risk for postoperative complications, such as osteonecrosis,8 nonunion,
overgrowth, physeal arrest,9 and stiffness,1,5,6 and up to half of children with
radial neck fractures have subsequent limited forearm rotation.10,11 Risk for
stiffness and loss of motion is due to trauma at the time of injury but can be
exacerbated by subsequent trauma from attempted closed reductions.4 It is
generally accepted that residual angulation over 30� or translation over
2 mm necessitates open reduction.4 In a retrospective study on pediatric
radial neck fractures by Zimmerman et al, the authors found that initial
displacement and age older than 10 years were associated with poor out-
comes while another study by Gutierrez found only initial displacement as a
predictor of poor outcome.5,7

We present a pediatric posterior elbow dislocation with Salter-Harris type
II radial neck fracture complicated by post–elbow reduction radial head
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incarceration within the ulnohumeral joint. The closed
reduction fluoroscopy demonstrates the mechanism of
the rare Jeffery type II lesion in which the capitellum
impinges on the anterior lip on the radial head during
reduction of a posterior dislocation, causing a 90�
backward tilt of the head.12,13 After transfer to our
facility, the decision was made to proceed urgently to
open reduction with pinning to minimize additional
articular damage and because of the difficulties associ-
ated with closed management of Jeffery type II lesions.

Case Report
A 10-year-old girl presented to an outside emergency
department with left elbow pain after falling off of a

horse. She was neurovascularly intact and found to
have a posterior elbow dislocation with a Salter-Harris II
fracture of the radial neck (Figure 1). Reduction attempt
of the posterior elbow dislocation displaced the radial
neck fracture, with the capitellum remaining interposed
between the radial shaft and head (Figure 2). The patient
was transferred to our hospital, and the decision was
made to urgently proceed to open reduction to decrease
the risk of osteonecrosis to the radial head and to
decrease additional chondral damage.

With the forearm pronated, a lateral incisionwas used
to dissect down to the interval between anconeus and
extensor carpi ulnaris. The capsule was already dis-
rupted, and the elbowwas dislocated. Ablunt instrument
was used to locate the proximal radius, and traction was
used to reduce the radius toward the capitellum. The

Figure 1

Images presenting left elbow injury radiographs. Radiographs showing anteroposterior (A) and lateral (B) views of the left elbow
depicting a posterior elbow dislocation and a Salter-Harris II radial neck fracture.

2 Journal of the AAOS Global Research & Reviews® ---
-- July 2022, Vol 6, No 7 ---
-- © American Academy of Orthopaedic Surgeons

Radial Head Incarceration



radial head was encountered resting at 90� to the axis of
the radial shaft. Continued traction with digital guid-
ance and a dental pick helped to align the radial head
back to the shaft; the correct rotation was achieved by
aligning the metaphyseal spike of the Salter-Harris II
fracture. There was a small cuff of tissue attached to the
medial aspect of the radial head, which was preserved. A
Kirschner wire was then inserted, anterograde, through
the skin, outside of the incision, from the periphery of
the radial head articular cartilage toward the meta-
diaphysis for fixation. The elbow was taken through a
gentle range of motion, to assess the stability of the
elbow joint, and the fracture was noted to lose its
anatomic alignment when the elbow was extended, and
so an additional Kirschner wire was placed to increase
stability. The Kirschner wires were placed in the non-
articulating zone of the radial head as determined by the
90� arc from the radial styloid to the Lister tubercle

distally4 (Figure 2). The lateral ligaments were repaired,
and the wound was closed in a standard fashion with the
pins bent outside the body. The elbow was taken
through a range of motion; was stable in flexion,
extension, pronation, and supination; and was placed
in a well-padded posterior splint with side struts.

The patient was followed up at 1 week, 4 weeks,
6 weeks, 3 months, and 6 months. At 1 week, radio-
graphs showed stable alignment of the fracture and no
implant complication and the splint was overwrapped
with fiberglass. At 4 weeks, periosteal reaction was seen
over the proximal radius, her pins were pulled, and she
wasplacedback ina long armcast (Figure 3). At 6 weeks,
she was neurovascularly intact, the incision was well
healed, and she was transitioned to a hinged elbow
brace with 30� range of motion; on imaging, the radial
neck fracture was well aligned with callous formation
evident. At 3 months, she had full flexion and

Figure 2

Fluoroscopic imaging of the closed reduction of the elbow dislocation with displacement of the radial neck fracture. Mid-reduction
lateral image of the elbow showing displacement of the radial neck fracture (A). Postreduction anteroposterior (B) and lateral (C) views
of the elbow showing a displaced and incarcerated radial head.

Figure 3

Images showing immediate postoperative fluoroscopic imaging of the elbow. Radiographs showing anteroposterior (A) and lateral (B)
views of the left elbow after open reduction and pinning of the radial neck fracture.
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pronation. She was lacking 5� extension and supination.
She was pain-free and stable to varus and valgus stress.
Imaging at her 3-month postoperative visit revealed a
well-healed radial neck with excellent radial neck, ul-
nohumeral, and radiocapitellar alignment with no signs
of displacement or osteonecrosis (Figure 4). This was
maintained at her 6-month evaluation.

Discussion
Open reduction of severely displaced radial neck frac-
tures is encouraged by some authors to avoid injury
because of repetitive closed manipulation.14 However,
some studies document a correlation between open
reduction and poor functional outcome. Whether poor
results are a consequence of the treatment or the mag-
nitude of initial injury is unclear, and no study has
documented open reduction being independently
associated with poor outcomes.1,5-7,15 Surgical treat-
ment options include percutaneous pin reduction16,17;
elastic intramedullary nailing18; and open reduction
with or without suture, plate, screw, or Kirschner wire
fixation.3,5,6,19 In the presented case, owing to the
concomitant elbow dislocation and incarceration of the
radial head in the joint, an open reduction and pinning
was the chosen method of treatment.

The literature surrounding the extensive variation in
fracture pattern and specific complications associated
with each type of radial neck fracture with or with
associated elbow injuries is sparse. Our case is consistent
with a multicenter retrospective study by Fitoussi et al,20

which found that radial neck fractures after horse-riding

accidents in the pediatric population were more severe,
more often require open reduction, and are associated
with an increased incidence of osteoarticular lesions
including dislocation than those caused by other mech-
anisms. Jeffery type 2 radial neck injuries are those that
occur during the reduction of a posterior elbow dislo-
cation and occur in only 2% to 4% of all radial neck
fractures, and in 80% of these cases, there is no evidence
of dislocation despite the probable mechanism.21 This is a
reported case of the rare Jeffery type 2 lesion in which
there is documentation of the posterior dislocation and
fluoroscopic imaging highlighting the mechanism of
radial neck fracture displacement during attempted
reduction. Attempted closed reduction of the Jeffery type
2 radial neck fracture has led to complete radial head
inversion in many instances.14,21 In this case, the patient
was treated with open reduction and antegrade Kirschner
wire fixation and had good results at the 6-month follow-
up with fracture healing, no evidence of osteonecrosis,
and good postoperative range of motion.

In conclusion, this case provides insight into the
complications that can arise after attempted closed
reduction of an elbow dislocation associated with radial
neck fracture and the subsequent management of the
displaced radial head. Multiple attempts at closed
reduction may further traumatize the elbow and increase
the risk of postoperative complications, especially with
an increasing degree of displacement; therefore, open
reduction and pinning provide an appealing alternative
treatment with good postoperative functional outcome
in this presented case. It is important to closely scrutinize
the radial neck in posterior elbow dislocations before

Figure 4

Images showing follow-up radiographs 3 months after fixation. Anteroposterior (A) and lateral (B) views of the left elbow after removal of
the pins, with interval healing of the radial neck fracture and excellent radial neck, ulnohumeral, and radiodcapitellar alignment with no
signs of displacement or osteonecrosis.
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reduction. It may be prudent to reduce elbow dis-
locations with radial neck fractures in the operating
room to address radial head displacement and entrap-
ment urgently, if this complication arises.
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Giménez J: Surgical techniques for displaced radial neck fractures:

Predictive factors of functional results. J Pediatr Orthop 2017;37:159-165.

8. Pesudo JV, Aracil J, Barcelo M: Leverage method in displaced fractures

of the radial neck in children. Clin Orthop Relat Res 1982:215-218.

9. Vocke AK, Von Laer L: Displaced fractures of the radial neck in children:

Long-term results and prognosis of conservative treatment. J Pediatr

Orthop B 1998;7:217-222.

10. Fowles JV, Kassab MT: Observations concerning radial neck fractures

in children. J Pediatr Orthop 1986;6:51-57.

11. Jones ER, Esah M: Displaced fractures of the neck of the radius in

children. J Bone Joint Surg Br 1971;53:429-439.

12. Jeffery CC: Fractures of the head of the radius in children. J Bone Joint

Surg Br 1950;32-b:314-324.

13. Jeffery CC: Fractures of the neck of the radius in children. Mechanism

of causation. J Bone Joint Surg Br Vol 1972;54:717-719.

14. Sirois ZJ, Kreul SM, Shank CF: Inadvertent radial head inversion
during closed reduction of a pediatric radial neck fracture. J Am Acad

Orthop Surg 2019;27:e414-e417.

15. Basmajian HG, Choi PD, Huh K, Sankar WN, Wells L, Arkader A: Radial
neck fractures in children: Experience from two level-1 trauma centers. J

Pediatr Orthop Part B 2014;23:369-374.

16. Steele JA, Graham HK: Angulated radial neck fractures in children. A

prospective study of percutaneous reduction. J Bone Joint Surg Br 1992;

74:760-764.

17. Tarallo L, Mugnai R, Fiacchi F, Capra F, Catani F: Management of

displaced radial neck fractures in children: Percutaneous pinning vs.

elastic stable intramedullary nailing. J Orthop Traumatol 2013;14:

291-297.

18. Metaizeau JP, Lascombes P, Lemelle JL, Finlayson D, Prevot J:

Reduction and fixation of displaced radial neck fractures by closed
intramedullary pinning. J Pediatr Orthop 1993;13:355-360.

19. Steinberg EL, Golomb D, Salama R, Wientroub S: Radial head and

neck fractures in children. J Pediatr Orthop 1988;8:35-40.

20. Bastard C, Le Hanneur M, Pannier S, Fitoussi F: Radial neck
fractures in children secondary to horse-riding accidents: A
comparative study. Orthop Traumatol Surg Res 2020;106:1293-1297.

21. Chotel F, Vallese P, Parot R, et al: Complete dislocation of the radial

head following fracture of the radial neck in children: The Jeffery type II

lesion. J Pediatr Orthop Part B 2004;13:268-274.

Journal of the AAOS Global Research & Reviews® ---
-- July 2022, Vol 6, No 7 ---
-- © American Academy of Orthopaedic Surgeons 5

C
ase

R
eport

Denver B. Kraft, MD and Evan D. Sheppard, MD


