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Abstract

Humeral derotational osteotomy is currently considered the definitive treat-
ment for sequelae of POPB involving a fixed internal rotation deformity of the
shoulder. Its purpose is to position the arm in a more functional orientation,
thereby improving patients’” quality of life. This study aimed to evaluate the
effects of this procedure on shoulder function. Methods: Thirteen patients un-
derwent humeral derotational osteotomy at the Order of Malta Hospital in Da-
kar between January 2016 and December 2024. The humeral osteotomy was per-
formed via an anterolateral approach just below the insertion of the deltoid mus-
cle and fixed using stainless steel plates and screws. The mean age of the pa-
tients at the time of surgery was 9.23 years. Functional outcomes were assessed
using the modified Mallet score. Results: At a mean follow-up of 43.54 months,
improvements were noted in external rotation, with the mean Mallet score in-
creasing from 2 to 3.38, and in abduction, with the mean score rising from 2.85
to 3.31. Complications occurred in three (3) patients, including hardware loos-
ening and radial nerve injury. Conclusion: Humeral derotational osteotomy
is a valuable treatment option for managing the sequelae of congenital brachial
plexus palsy in patients with internal rotation contracture of the shoulder and
advanced glenohumeral dysplasia, which contraindicates soft tissue release and
tendon transfers
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1. Introduction

Obstetric brachial plexus palsy (OBPP) is a traumatic nerve injury of the upper
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limb that most often occurs during difficult childbirth [1]. Despite advances in
obstetric care and increased understanding of the risk factors for this condition
[2], it remains relatively common. Its overall incidence, based on data compiled
from the literature between 1964 and 2014, has been estimated at 1.4 per 1000 births
(ranging from 0.1 to 6.3) [3].

Approximately 80% to 95% of these injuries are mild, with children recovering
within the first two months of life [4] [5]. However, some children experience func-
tional sequelae [6]. In cases involving high C5 - C6 root injury, there is internal
rotation contracture of the shoulder, along with deficits in external rotation and ab-
duction [7]. Such impairments cause significant disability, affecting the child’s in-
dependence and daily activities—for example, difficulties in feeding themselves or
buttoning their clothes [8].

Early management of these sequelae includes soft tissue release and tendon trans-
fers [9]-[14]. If the contracture is not corrected, the humeral head remodels to fit
the deformed glenoid cavity, leading to posterior subluxation and eventual dislo-
cation around the age of four, which precludes soft tissue surgery.

In older children, humeral derotational osteotomy can transfer the functional
range of motion to a more useful position [15].

The aim of this study is to evaluate the functional outcomes of humeral dero-
tational osteotomy in managing the sequelae of OBPP at the Order of Malta Hos-
pital Center

2. Materials and Methods

We conducted a descriptive, retrospective study from January 2016 to December
2024 in the Orthopaedics and Traumatology Department of the Order of Malta
Hospital. We included all patients who underwent humeral derotational osteot-
omy and who were followed up for at least one year, after obtaining parental con-
sent and approval from the ethics committee. Patients who did not meet the in-
clusion criteria were excluded.

A total of 13 patients who underwent humeral derotational osteotomy with a
minimum follow-up of one year were selected. The mean age at the time of sur-
gery was 9.23 years (range: 3 to 22 years). Females predominated (8 girls), with a
sex ratio of 0.62. High lesions involving C5 - C6 were found in 9 patients, with
extension to C7 in 2 patients, and 2 complete lesions. The humeral head was sub-
luxated in 7 patients and dislocated in 3 patients. Electroneuromyography (ENMG)
revealed a predominance of nerve elongations (12 patients). Preoperatively, all
patients exhibited a positive Bugle sign (Figure 1 and Figure 2). The mean exter-
nal rotation was —26.15° (range: —50° to 10°), and the mean abduction was 68.46°
(range: 10° to 100°).

All patients underwent surgery under general anaesthesia with orotracheal
intubation. They were positioned supine on a standard operating table, with the
upper limb resting on an armrest, without a tourniquet (Figure 3(a)). The surgical

approach was anterolateral, with an incision of approximately 8 cm (Figure 3(b)).
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Figure 1. Internal rotation position of the shoulder.

Figure 2. Positive bugle sign.

After exposing the bone, the osteosynthesis plate was positioned proximally, and
the osteotomy site was marked (Figure 3(c)). A hole for a proximal screw was
drilled, and then the plate was temporarily removed. The osteotomy was performed,
and the plate was fixed proximally with two screws, using the first drilled hole as
a reference point (Figure 3(d)). The distal segment was then externally rotated;
the degree of derotation was determined intraoperatively by hand-to-mouth and
hand-to-neck positions. Finally, the plate was fixed distally (Figure 3(e) and Fig-
ure 4). Closure was performed in layers.

Postoperatively, the elbow was immobilized against the body for three weeks,

or at least the upper limb was supported with a sling. Rehabilitation began on day
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Figure 3. Steps of the procedure. (a) Positioning of the patient, (b) approach, (c) bone exposure and cut line, (d) proximal
fixation of the plate and derotation, (e) distal fixation of the plate.
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Figure 4. Mallet classification.

21, starting with passive then active lateral rotation exercises, with the elbow kept
close to the body and in abduction, as well as hand-to-mouth movements with the
elbow as close to the body as possible.

Functional assessment was performed using the modified Mallet score [16],
which evaluates various shoulder movements (abduction, external and internal
rotations, as well as hand-to-neck and hand-to-mouth positions) (Figure 4).

Data analysis was performed using EPI INFO software version 7.2.6.0. Statisti-

cal tests were used to compare preoperative and postoperative Mallet scores.

3. Results

Consolidation was observed by 3 months (Figure 5) in all patients except two,
who required reoperation following hardware removal.

The osteosynthesis material was removed in 10 patients, with an average time
to removal of 16.66 months.

Three patients (23.07% of cases) experienced complications, including hard-

ware loosening in two patients and radial nerve injury in one.

DOI: 10.4236/0j0.2025.1511040 396 Open Journal of Orthopedics


https://doi.org/10.4236/ojo.2025.1511040

A. B. Gueye et al.

Patients were regularly assessed, with a mean follow-up of 44 months (range:
14 to 96 months). External rotation improved from —26.15° (range: —50° to —10°)
intraoperatively to 20.38° (range: —10° to 40°) postoperatively (Figures 6-8). A
clear functional improvement was observed in all items of the Mallet score (Table

1).

Figure 5. Consolidation.

Figure 6. Postoperative external rotation grade 4.
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Figure 7. Postoperative grade 4 hand-mouth manoeuvre.

N

Figure 8. Postoperative internal rotation grade 3 (right).

Table 1. Summary table of functional assessment.

Preoperative Postoperative
Average range of Mallet Average range
& . & Mallet grade & . & Mallet grade  Mallet average
motion average of motion
External rotation -26.15 Grade 2 (13 cases) 2 20.38° Grade 2 (2 cases) 3.38
-50; -1 -10; 4
[-50; -10] [-10; 40] Grade 3 (4 cases)
grade 4 (7 cases)
Abduction 68.46° grade 2 (3 cases) 2.85 84.23° Grade 2 (2 cases) 3.31
[10; 100] [20; 130]

Grade 3 (9 cases) grade 3 (5 cases)

grade 4 (1 case) grade 4 (6 cases)
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Continued
Manoeuvre grade 1 (1 case) 2.15 grade 1 (1 case) 3.15
hand-to-mouth grade 2 (9 cases) grade 3 (9 cases)
grade 3 (3 cases) grade 4 (2 cases)

Internal rotation

Manoeuvre
neck hold

Labourer
backhand

grade 5 (1 case)

grade 2 (3 cases) 3.54 grade 2 (3 cases) 3.38
Grade 3 (2 cases) grade 3 (7 cases)

Grade 4 (6 cases) grade 4 (3 cases)

Grade 5 (2 cases) Grade 5 (1 case)

grade 1 (1 case) 2.08 grade 1 (1 case) 2.46
grade 2 (10 cases) grade 2 (6 cases)

grade 3 (2 cases) grade 3 (5 cases)

Grade 4 (1 case)

grade 1 (1 case) 3.23 grade 1 (1 case) 3
Grade 2 (1 case) grade 2 (1 case)
grade 3 (5 cases) Grade 3 (8 cases)
grade 4 (6 cases) grade 4 (3 cases)

4. Discussion

The treatment of internal rotation contractures of the shoulder following obstetric
brachial plexus palsy (OBPP) involves muscle release and tendon transfer. These
techniques are effective only when the glenohumeral joint remains intact. If the
contracture persists, the glenoid cavity becomes deformed under pressure from
the humeral head, which gradually migrates posteriorly and inferiorly until com-
plete dislocation occurs.

In the presence of such dysplasia, humeral derotational osteotomy is considered
the treatment of last resort. Its goal is to improve the patient’s daily life by posi-
tioning the hand to facilitate activities requiring external rotation, such as washing
hair, placing the hand on the neck, eating, and throwing a ball.

The limitations of this study include the small sample size, retrospective design,
and lack of a control group.

We chose an anterolateral approach, differing from the more commonly used
deltopectoral approach. This technique facilitates the procedure but carries an in-
creased risk of radial nerve injury [15].

Postoperative complications occurred in three patients, mainly involving hard-
ware loosening (two cases) and one case of radial nerve injury. Abdeslam B et al.
[17], in Algiers, reported three cases of radial nerve injury and one case of hard-
ware loosening. Khadija S [18], in Marrakesh, reported one case each of hardware
loosening and accidental radial nerve sectioning. The hardware loosening may be
explained by humeral osteoporosis secondary to disuse syndrome, while the radial

nerve injury likely occurred accidentally during bone sectioning.
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The Mallet score in our study increased from 2.07 to 3.49. Al Qattan et al [19],
in their series of 17 patients treated with humeral derotational osteotomy and fol-
lowed for an average of 2 years, reported an increase from 2.11 to 4. Amr et al.
[20] reported an increase from 1.1 to 3.1. The significant gain in external rotation
is due to the osteotomy positioning the arm functionally, despite not restoring
active external rotation of the shoulder.

Osteotomy also contributed to increased abduction range of motion in this
study, with the average Mallet score rising from 2.85 to 3.31. Khadija S [18], in her
doctoral thesis on 42 patients, reported an increase from 3.2 to 3.7, while Abzug
et al. [21], in their series of 23 patients, reported an increase from 3.5 to 3.7. The
osteotomy may allow the long head of the biceps to become more active as a shoul-
der abductor.

All our patients had a positive Bugle sign preoperatively; this sign persisted in
one patient postoperatively. The average Mallet score for the hand-to-mouth
movement increased from 2.15 to 3.15. Waters PM and Bae D [22] reported an
increase from 3 to 4, and Amr et al. [20] reported an increase from 2.9 to 3.6.

Humeral derotational osteotomy resulted in a deficit of internal rotation in our
study. This mechanical reduction in range of motion is secondary to external der-

otation and has also been reported by Abzug et al [21].

5. Conclusion

Our study demonstrates that humeral derotational osteotomy improves shoulder
function, particularly for activities requiring external rotation. Careful assessment

of the degree of external rotation is essential to avoid impairing internal rotation.
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