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Case Report

Introduction
The physeal injury of the proximal humerus is rare, and 
many surgeons have little experience with this type of injury. 
Fractures of the proximal humerus represent approximately 
0.45% of all pediatric fractures. Proximal humeral physeal 
separations  (PHPSs) represent 3% of all physeal injuries, 
which represent about one‑third of all pediatric fractures.[1,2] 
Isolated epiphyseal separation is rare and occurs typically in 
newborns and toddlers.[3]

Treatment of such physeal separation is usually conservative, 
with immobilization for several weeks. In general, remodeling 
potential is enormous and the prognosis for adequate healing is 
excellent.[4‑6] The largest and most recently reported series for 
such entity of injuries in neonates used routine open reduction 
and Kirschner wire fixation for management following failed 
attempts of closed reduction.[7]

We assume that separation of the proximal humeral epiphysis 
in neonates due to birth trauma is a benign injury that yields 
excellent results with conservative management. This case 
report assesses the functional and radiologic outcome of 
conservative management in such an injury on the intermediate 
term. We aim to emphasize the clinical significance of the 
satisfactory remodeling potential of newborns in the event of 

displaced physeal injuries of the proximal humerus. We also 
aim to alert the orthopedic community to the potential hazards 
of overtreatment in such cases. The parents consented to the 
publication of data concerning this case.

Case Report
A girl was delivered after full‑term twin gestation to a 
multiparous mother. Her twin sister was delivered vaginally 
at home by a nurse. Unsuccessful attempts of vaginal breech 
delivery of that girl necessitated transfer of the mother to 
a hospital. The obstetrician carried out repeated unfruitful 
attempts of vaginal delivery at the hospital. Eventually, the girl 
was delivered by a cesarean section. The girl was incubated for 
10 days due to neonatal jaundice and convulsions that resolved 
with no residual manifestations. The parents also gave a history 
of ecchymosis and loss of active movements of the left arm. 
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The parents reported that the newborn was diagnosed as having 
a left obstetric palsy and were asked to initially immobilize 
the arm with a simple sling. No history suggestive of infection 
was encountered. The patient presented to us 5‑week postnatal.

Passive motion of the left upper limb was painful. The arm 
lay limp by the side. Palpation revealed a bony irregularity 
of the proximal humerus. No signs suggestive of neonatal 
brachial plexus injury were encountered. The elbow, forearm, 
wrist, fingers, and hand movement and position showed no 
abnormality. No deformity of the hand or posture abnormalities 
was noticed. Spontaneous movements and neonatal reflexes 
were intact. No ptosis or meiosis indicative of severe neonatal 
brachial plexus palsy was present. The patient was afebrile. 
Local signs of infection were absent and laboratory parameters 
were not suggestive of infection. No additional birth injuries 
were present.

Radiographs of the left shoulder of the newborn obtained 
1‑week postnatal revealed the absence of ossification of 
the proximal humeral epiphysis. The metaphysis appeared 
completely caudal in relation to the scapular articulation. 
Thus, a physeal separation was diagnosed retrospectively 
[Figure 1a and b]. No attempt of closed or open reduction 
was performed. A  simple sling was applied to be used on 
demand. The patient gradually regained full and painless active 
and passive movements of the left shoulder within 16‑week 
postnatal.

Radiographic examination of the left shoulder 5‑week postnatal 
demonstrated significant subperiosteal new bone formation and 
subsequent progressive remodeling [Figure 2a‑c]. At 1‑year 
follow‑up, radiographs showed an anatomic relationship 
between the epiphyses and metaphysis, and the growth plate 
was open. In addition, the radiographs demonstrated a normal 
relationship of the ossification center with the glenoid and 
normally growing well‑formed epiphyses with no evidence of 
avascular necrosis or deformation [Figure 3a and b]. Moreover, 
the patient demonstrated a pain‑free range of motion of the 

left shoulder and whole upper extremity. At 4‑year postinjury, 
we contacted the child’s parents by telephone to enquire 
about the outcome. The parents did not report any functional 
limitations of the injured upper extremity. Nor did they report 
any noticeable shortening. The parents were satisfied with 
treatment offered to their child. The patient was unavailable 
for a radiographic assessment at that point in time.

Discussion
Isolated PHPS corresponding to Salter and Harris type I injury 
is rare and occurs typically in newborns and toddlers.[3,7] 
Although the growth plate is interrupted at the level of the 
degenerative layer of cells, these lesions remain with low risk 
of growth disturbance.[5] The proximal humeral epiphysis is 
responsible for 80% of the humeral growth in length. As a 
consequence, its remodeling potential is considerable and is 
related to the age of the patient: the older the child, the lower 
the potential.[8‑11]

Because of the high potential of spontaneous correction due 
to the proximal humeral epiphysis, the prognosis of PHPS is 
good, especially in neonates.[5,8‑11] On the other hand, displaced 
and late presenting epiphyseal fractures around the distal 
humerus are generally more likely to have a significant residual 
deformity than is a displaced and late presenting fracture 
separations of the proximal humeral epiphysis.[12‑14] Therefore, 
we paid little attention to realignment or reduction, especially 
in the event of the delayed presentation we faced. Our patient 

Figure 2: (a‑c) The remodeling process of left proximal humeral physeal 
separation. Note the extensive subperiosteal new bone formation at 
5‑week postnatal and ossification of the proximal humeral epiphysis (a), 
progressive remodeling of the metaphysis at 11‑week postnatal (b), and 
at 17‑week postnatal (c)
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Figure  1:  (a and b) Radiographs of the left shoulder.  (a) And both 
shoulders.  (b) One‑week postnatal demonstrating proximal humeral 
physeal separation. Note the long axis of the metaphysis is projected 
completely caudad (distal) in relation to the glenoid articulation. This is 
demonstrated in both views
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attained an excellent clinical outcome and demonstrated an 
enormous remodeling potential on radiographs. The timing and 
sequence of eruption of secondary ossification centers around 
the skeleton follows a fairly predictable pattern and correlates 
with race.[15‑17] This can serve as a guide for the appropriate 
reading of children’s radiographs in acute skeletal trauma. 
Typically, the secondary ossification centers of the proximal 
humerus of the newborn remain unossified until 4 months of 
age.[15] This conforms to the findings reported in our newborn. 
Furthermore, this served as an important differentiating 
point between a physeal separation and a glenohumeral joint 
dislocation, an extremely rare occurrence in newborns.

El‑Adl et  al.[7] reported eight cases of PHPS in newborns, 
which failed closed reduction; subsequent open reduction 
was performed using Kirschner wires, with subsequent 
excellent healing and no avascular necrosis of the epiphysis 
or limb length deformity. Yet, their management plan that 
they employed leaves many questions unanswered. They 
did not provide any justification for routinely resorting to 
open reduction and internal fixation. EL‑Adl et al.[7] reported 
that they built their decision on the necessity of surgical 
intervention on the operative findings of the long head of the 
biceps that was entrapped in the site of slipping in all cases. 
These operative findings still do not clarify the “preoperative” 
criteria, on which their operative decision was based on. These 
authors also reported that they have never seen a child that had 
a neglected physeal separation to know the exact outcome of 
nonsurgical treatment.[7]  In contrast, a large study reporting 
long‑term results of PHPS in 72 patients[5] and a matched cohort 
study comparing operative versus non-operative treatment 
of displaced PHPS[4] have argued the conservative treatment 
in PHPS, and have augmented the existing literature reports 
of favorable clinical outcomes with nonsurgical treatment 
for such injuries. In the current case study, our patient was 
managed conservatively, as the literature support excellent 
outcome with conservative treatment, and satisfactory clinical 
and radiologic results were achieved. We believe that the 

remodeling potential of the proximal humerus in neonates 
allows a conservative treatment and that closed reduction or 
open reduction and internal fixation are not routinely justified.

Generally speaking, PHPSs are rarely accompanied by injury 
of the brachial plexus.[4,5] The clinical findings of the current 
case are in line with the previous authors. The authors of the 
current study remain concerned about the potential hazards of 
closed reduction performed by others[7] with respect to brachial 
plexus injury. Furthermore, concerns remain about the thick 
Kirschner wires penetrating the largely unossified epiphysis of 
the proximal humerus used by the previous authors.

Conclusion
The clinical and radiographic outcome of the current case study 
and literature update reveal that an excellent outcome could be 
achieved with conservative management in cases of PHPS in 
neonates. We believe that the necessity to achieve an absolute 
anatomic fracture reduction in all planes by closed or open 
procedures is not always necessary in neonates. The outcome 
of this study together with the existing literature demonstrates 
that closed reduction and routine open reduction and internal 
fixation for PHPS is unjustified and may be considered as a 
form of overtreatment.
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