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ABSTRACT
In brachial plexus injuries, external rotation in patients with a moderate to severe glenohumeral dysplasia 

is corrected with derotational humeral osteotomy surgery. The most frequent complications described for this 
procedure include keloid scar, loss of external rotation secondary to bone remodelling, loss of internal rotation, 
prominence of osteosynthesis, fracture distal to the plate transient ulnar paraesthesia and radial nerve palsy 
(1), and delayed union and non-union. Rarely, treating complications associated with derotational humeral 
osteotomy may require revision of osteosynthesis (2). The literature that investigates the effectiveness of 
derotational humeral osteotomy as a procedure to rescue dorsal infraspinatus tendon transfer is limited. 

This article is the first communication of a pediatric patient with an obstetric brachial plexus injury 
receiving a derotational osteotomy as a procedure to salvage a failed rescue Latissimus dorsi tendon transfer 
with a complication. This case report was performed according to the principles of the Declaration of Helsinki. 
Written informed consent for participation in this case report was obtained from the patient’s parents.
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CASE PRESENTATION

A four-year-old male diagnosed with 
right obstetric brachial palsy under-
went three surgical procedures prior 
to receiving a derotational osteoto-
my. Initially, at the age of 12 months, 

the patient underwent Oberlin’s procedure to 
recover flexion of the elbow M4. This was fol-
lowed by a subscapular release with partial re-
covery of external rotation. A dorsal-infraspinous 
tendon transfer was performed to resolve the 
abduction and external rotation; however, the 
patient continued to suffer from an external rota-
tion deficit. A computed tomography (CT) scan 
indicated a glenoid deformity with less than 35% 
glenohumeral congruity (Waters III) (3) associa-
ted with hypoplasia of the humeral head ossifi-
cation centres (Mallet scale: 14 pts).

When the patient was presented to our ser-
vice, he had a stable shoulder with an external 
rotation deficit, trumpet sign, elbow flexion M4, 
functional wrist and fingers, preserved with a digi-
tal clamp. In our department, he underwent a 
derotational humeral osteotomy via a conven-
tional deltopectoral approach. A transverse oste-
otomy was performed between deltoid and pec-
toralis major insertions, using a LC-DCP plates 
with 3.5 mm screws (4). Additionally, a correction 
of 80 degrees was obtained. Figure 1 demon-
strates the post-operative results, including cor-
rection and alignment, and compression of the 
new osteotomy. Then the plane of motion hand 
face was checked. A shoulder sling has been also 
indicated. 

Three weeks post-surgery, the patient was ad-
mitted to the emergency department for non-
traumatic pain and loss of range of motion in the 
elbow, without a loss of the correction of exorota-
tion. He was presented with properly healed sur-
gical wound, no febrile history, and normal in-
flammatory parameters, with a level of C-reactive 
protein (c-RP) 0.2 mg/L, erythrocyte sedimenta-
tion rate (ESR) 8 mm/hr, and White Blood Cells 
(WBC) 7.154 x 109/L. Radiography reports indi-
cated a displaced proximal screw anchor, hume-
rus varus (45 degrees), retro curvatum (10 de-
grees), 20% of cortical contact along with callus 
formation in the inner side bone (Figure 2). An 
anterolateral proximal humeral shaft osteotomy 
was performed. Loosening of proximal screws oc-

curred, leading to fibrosis in the interface implant 
bone and formation of bone headlining.

To correct this deformity, an oblique osteoto-
my was performed, followed by stabilization with 
a larger LC-DCP (Figure 3). For postoperative con-

FIGURE 1. Initial intraoperative radiographs, showing the osteotomy, 
fixed with locking compression plate (3.5 mm)

FIGURE 2. Three weeks after surgery, radiographs show the two 
proximal screws lost the anchor; the osteotomy site had healed in the 
non-suitable alignment
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trol, the patient was immobilized with a subse-
quent velpeau for four weeks. The alignment was 
recovered in the coronal and sagittal humeral 
plane without loss of correction of external rota-
tion. The four-week postoperative radiography 
reports indicated callous formation, without lo-
osening of screws, and the stability of the implant 
was unaffected (Figure 4). The velpeau was re-
moved in the fourth week, and the patient started 
physical therapy to regain the range of mobility, 
strength, and proprioception. At the time of the 
one-year posto pe rative follow-up, the patient had 
achieved bone healing with a satisfactory func-
tional outcome, the midline function and elbow 
flexion strength was also regained (Mallet scale: 
20 pts). q

DISCUSSION

The rate of complications for this procedure is 
10-20%, according to the existing litera- 

ture (5). In this case report, the complications re-
quiring further surgical intervention are deemed 
as major complications. The failure of osteosyn-
thesis required surgical intervention and use of 
new osteosynthesis with plates of greater length 
(5). However, this approach poses a greater risk 
of injury, especially in cases involving nerve 
transfers – e.g., Oberlin procedure and intercos-
tal to musculocutaneous nerve transfer (6).

In injuries of brachial plexus, bone resorption 
and minor remodelling may entail loosening of 
implants and bone splits. Reports describe (3) iso-
lated cases where diffused osteoporosis occurred 
during the first months after injury, and bone 
changes were reversible (6).

Al-Qattan et al. reported a series of six cases in 
which osteotomy was performed under the age of 
eight as a rescue procedure. However, due to the 
absence of long-term follow-up, postoperative 
complications have not been reported (7). 

In this case report, the patient has initially 
demonstrated absolute stability; however, the loss 
of proximal anchor occurred after three weeks. 
Deforming forces on the osteotomy are given by 
the distal deltoid, and proximal subscapular frag-
ment along with internal rotation towards the rear 
and abduction of the pectoralis major muscle A 
plaster velpeau placement could be an adjunct to 
counteract deforming forces it is associated with a 
stiff elbow or shoulder. We recognize that it is not 
possible to extrapolate the conclusions based on 
this case report. However, for pediatric patients 
with low bone density, we suggest the utilization 
of long plates (12 holes). To release the tension 
generated by muscle insertion and to ensure bone 
healing, immobilization with plaster or velpeau 
cast during a postoperative period of four weeks is 
suggested.

The surgical team at our hospital (Peripheral 
Nerve and Plexus Program, University of Buenos 
Aires School of Medicine) specializes in the diag-
nosis and treatment of brachial plexus injuries. 
However, functional outcomes and lack of long 
term follow-up may prove to be a limitation. q

Conflicts of interest: none declared.
Financial support: none declared.

FIGURE 3. An oblique osteotomy was performed, both fragments 
were in the right position and re-stabilized using a longer locking 
compression plate (3.5 mm), and in order to enhance the compression, 
a lag screw was inserted

FIGURE 4. Complete bone healed was achieved at four weeks 
postoperatively
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