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Abstract

Chronic radial head dislocation is a rare and potentially devastating injury in pediatric population, resulting in long term function

and movement impairment. Early recognition and management are essential to restore elbow flexion and more important pronation

and supination.

The treatment of chronic radial head dislocations in children can be challenging and currently there is no consensus on the opti-

mal treatment.

The authors describe a case of a 6-year-old boy who suffered a fall onto his outstretched left arm, with 6 weeks evolution, and

sustained a left radial head fracture with anterior dislocation, without ulnar deformity. A Boyd and Speed approach was made, and a

modified Bell Tawse procedure was performed using a lateral slip of the triceps tendon, passed around the radial neck and fixed with

a suture anchor into ulna.

This versatile approach allowed access to all the structures, minimizing the risk of surgical scarring, with excellent functional and

imagiologic results, without long-term major complications.

To our knowledge, there are no reported cases regarding an annular ligament reconstruction using a modified Bell Tawse proce-

dure with suture anchor.

Level of evidence IV.
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Introduction

Isolated traumatic radial head dislocations are rare in children
[1] and oftenoccur inpatients with a history of Monteggia fractures
[2]. Although most children are at first asymptomatic, complaints
may arise over the course of years. Restricted motion, cubitus de-
formity, pain, degenerative arthritis, and palsy can occur in this le-

sion [3].

Chronic post-traumatic radial head dislocation is defined as
traumatic dislocation of the radial head over 4 weeks, caused gen-
erally by missed diagnosis or ineffective treatment of acute phase
[4,5].

The annular ligament plays a fundamental role in maintaining

the position of the radial head and the stability of the elbow joint
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[2] and several treatment strategies have been proposed, includ-
ingaconservativeapproach[6] and openreduction oftheradial head
along with reconstruction of the annular ligament and/or ulnar os-

teotomy to maintainthe forearm rotational stability [2].

Numerous complications of such procedures have been report-
ed which include subluxation and redislocation, stiffness, elbow
instability, osteotomies nonunion, avascular necrosis (AVN) of the

radial head, nerve injury, degenerative arthritis, and infection [7,8].

We present a case of a missed radial head dislocation and its
subsequent management using a Modified Bell Tawse procedure

with excellent results and no long- term complications.

Case Report

A 6-year-old boy presented to our emergency department fol-
lowing a fall onto his outstretched left arm, with 6 weeks of evolu-

tion.

He sustained a left radial head fracture with anterior disloca-
tion, without ulnar deformity (Figure 1 and 2). He had pain com-
plaints at the elbow with deficit of 202 flexion, 202 extension and
202 supination. On physical examination, he also presented 152 cu-

bitus valgus (Figure 3).

Figure 1: X-ray (AP and Lateral view) showing anterior radial
head dislocation with radiocapitellar line disruption and anterior

fragment resulting from radial head fracture.
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Figure 2: X-ray (AP and Lateral view) showing no ulnar deformity

(bowing or fracture).

Figure 3: 6-year-old boy with 202 extension deficit and 152 val-
gus deformity.

CT showed anterior dislocation of the proximal end of the radius,

with radial head fracture (Figure 4).

The MRI demonstrated anterior dislocation of the radius with
annular ligament rupture (Figure 5). In intra-articular topography,
an osseocartilaginous fragment is presented slightly cranial and

anterior to the proximal end of the radius is observed, with approx-
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Figure 4: CT (Sagittal cut) showing fragment resulting from

radial head fracture and anterior radial head dislocation.

imately 9 x 8 mm. Integrity of the internal and external collateral

ligaments of the elbow.

Figure 5: MRI (Coronal cut) showing annular ligament disrupted.

We performed an open reduction through a Boyd and Speed ap-
proach. This approach has the advantage of harvesting the triceps

tendon and reduction of the radial head using a single incision.

After joint capsule identification, the annular ligament, which
was ruptured and obstructing the radial head reduction, was lo-
cated. Then, the intra-articular space was cleared of debris by re-

moving any fragments of interposed capsule. Reduction of the ra-
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dial head was verified (Figure 6) and ligament reconstruction was

undertaken.

Figure 6: Intra operative images showing radial head reduction.

For annular ligament reconstruction, a 10-cm lateral long slip of
triceps tendon was fashioned (modified Bell Tawse procedure) of
0.5 cm width from proximal to distal. Care is taken to not detach its
insertion at the ulna. The re-insertion of triceps tendon was made
with a suture anchor (Micro Corkscrew 2.2 Arthrex) after passing it
round radius neck, from posterior to anterior (Figure 7). The radial

head reduction was confirmed through intraoperative fluoroscopy.

Figure 7: Intra operative images showing lateral triceps slip

around radial neck and reduction of radial head.

Citation: Joana Monteiro Pereira, et al. “Modified Bell Tawse Technique for Correction of Pediatric Isolated Radial Head Dislocation without Ulnar Bow-

ing". Acta Scientific Orthopaedics 4.10 (2021): 54-59.



Modified Bell Tawse Technique for Correction of Pediatric Isolated Radial Head Dislocation without Ulnar Bowing

A long-arm cast was applied for three weeks, with the forearm
positioned at 902 of flexion and supination. After the removal of
the cast, self-managed forearm pronation and supination was rec-
ommended for two weeks, followed by rehabilitation exercises for

elbow flexion and extension two weeks later.

The postoperative radiographs showed good reduction of the

dislocation of the radial head (Figure 8).

Figure 8: Follow-up X-ray (AP and Lateral view) showing radial
head reduction, without imagiologic complications.

At 1-year of follow-up the patient remains symptoms-free with a
well-healed scar. On examination we presented with complete mo-
bility, without extension/flexion and pronation/supination deficits

(Figure 9). Clinically with valgus correction (Figure 10).

Figure 9: At 1-year follow-up: Elbow without flexion or extension
deficit.
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Figure 10: At 1 year-follow-up: Elbow with valgus deformity cor-

rection.

MRI showed integrity of the annular neo-ligament.

Discussion

Post-traumatic dislocation of the radial head without an as-
sociated fracture of the ulna is uncommon and easily overlooked.
Most of the radial dislocation was overlooked on the original radio-
graphs due to the subtle radiologic signs. A careful evaluation of

the radiographs is important to a correct diagnosis [9].

A missed diagnosis of acute dislocation results in chronic dis-
location [3]. In this case, the patient presented to our department
with a chronic dislocation of the radial head with an initial trauma

six weeks ago.

According to Lincoln and Mubarak, the term isolated traumatic
dislocation ofthe radial head may be a misnomer and suggested
that the injury was more accurately described as a minimal Mon-
teggia fracture-dislocation (often associated with plastic bowing
of the ulna) [10]. They recommended that the maximum ulnar
bow should be measured to detect ulnar bowing. In cases of appar-
ent bowing of the ulna, osteotomy may be necessary and ligament

reconstruction alone would be insufficient to stabilize the radial
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head [10]. In our case, the ulnar bowing is not presented, and ulnar

osteotomy was not required.

Several studies have shown that the annular ligament plays an
important role in maintaining the stability of the proximal radio-
ulnar and radiocapitellar joints of the elbow [11,12]. Cohen,, et al.
shown that lateral elbow stability was provided by the annular
ligament [11]. These evidences highlight the importance of the an-
nular ligament in maintaining normal elbow kinematics by func-

tioning as a constraint of the radial head [2].

The annular ligament could be reconstructed by using triceps
tendon, triceps fascia, antebrachial fascia, palmaris longus tendon,
or surgical thread. However, each of these tissues has drawbacks.
The forearm fascia and tendon of the palmaris longus are too weak
to restrict the radius, and an additional incision is required for har-
vesting the fascia lata. Non-absorbable artificial suture materials,
such as nylon, are unyielding and cannot accommodate the contin-
ued radial growth, thereby possibly leading to the narrowing of the
radial neck [14-16].

Bell Tawse described the reconstruction of the annular ligament
by turning down a slip of the triceps tendon, leaving it attached to
the ulna, and passing it around the neck of the radius from behind
forward and securing it through a drill hole in the ulna [2]. Lloyd-
Roberts and Bucknill introduced a modification to the Bell Tawse
technique: they used a lateral triceps tendon bundle that they low-
ered to the level of the radial neck to reconstruct the annular liga-
ment [17].

Optimal fixation devices should confer immediate stability, re-
sist gap formation, promote biologic healing, and restore the ana-
tomic footprint of the native ligament [18]. Suture anchor designs
allow direct implant insertion (without the need for punching, tap-
ping or predrilling), produce tension throughout the tendon-bone
interface (biomechanically superior construct) [19], less surgical
dissection and decrease operative time compared with bone tun-
nel. The use of suture anchor in this case support use of an anchor
technique as a viable alternative to transosseous repair of the an-

nularligament.

Complications are common after surgical treatment and include
subluxation, redislocation, stiffness, elbow instability, osteotomies
nonunion, avascular necrosis of the radial head, nerve injury, de-

generative arthritis, and infection [7,8].
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Complications like osteolytic changes, narrowing or growth dis-
turbance of the radial neck, may arise due to excessive pressure
by the newly reconstructed ligament on the radial neck [20,21].
An important consideration when reconstructing the annular liga-
mentis to avoid excessive tension as this may restrict rotation of

the radial neck.

In this case, we performed a modified Bell Tawse procedure and
used a lateral slip of the triceps tendon, passed around the radial
neck and fixed with a suture anchor in the ulna, with excellent func-

tional and imagiologic results, without complications.

Conclusion

In this clinical case, it is important to highlight the rarity of the

lesion in pediatric population.

Pediatric cases of isolated radial head dislocation can be suc-
cessfully managed with minimal complications by using Bell Tawse

modified technique for the reconstruction of the annular ligament.

There are several techniques which can be used alone or in
combination to achieve relocation of the chronically dislocated ra-

dial head depending on the intraoperative findings and stability.

This procedure has several advantageous because of the use of
a sturdy, well vascularized tendon, which allows the complete re-
construction of annular ligament, to stabilize the head of the radius

within the elbow joint.

To our knowledge, there are no reported cases regarding a mod-
ified Bell Tawse procedure using suture anchor to fix the ligament
at ulna.
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