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Humeroradioulnar Synostosis in a Patient with Underlying Congenital
Scoliosis: A Case Report

Tyler Small', Sheila Kahwaty', Alec Stall'

Learning Point of the Article:
Humeroradioulnar synostosis is an exceedingly rare orthopedic anomaly that is often seen alongside other orthopedic disorders, with this
report describing the first case of a humeroradioulnar synostosis in a patient with congenital scoliosis and deformities of the ipsilateral
shoulder, wrist and hand.

Introduction: Synostoses, or fusions, of the bones of the elbow are rare orthopedic occurrences that result from abnormal segmentation of the
humerus, radius, and/or ulna during fetal development. The upper extremity begins as a single cartilage anlage in utero that segments into a
distinct humerus, radius, and ulna and when disrupted, synostoses of the elbow occur. The most uncommon synostosis reported is the
humeroradioulnar synostosis, in which all three bones of the elbow are fused. These synostoses often occur in conjunction with other
orthopedic anomalies, as well as defects of other body systems due to their simultaneous development in utero. There are only six previous
reports of humeroradioulnar synostoses. These reports describe additional concurrent orthopedic anomalies; however, anomalies of the
ipsilateral shoulder or wrist, or scoliosis of any kind have not been reported. This report adds to the limited body of literature surrounding this
rare orthopedic anomalyand presents additional skeletal manifestations not previously reported.

Case Report: This patientisa 17-year-old male with a history of congenital scoliosis previously treated with Mehta casting, and no other known
medical diagnoses. He presented to our orthopedic clinic with concerns about his worsening spinal deformity and moderate back pain. On
imaging and clinical exam, he was found to severe thoracic and thoracolumbar curves, as well as a fixed deformity of the right elbow, due to a
humeroradioulnar synostosis. He was also found to have deformities and limited motion of the ipsilateral shoulder, wrist and hand. The patient’s
scoliosis was treated with posterior spinal fusion aftera course ofhalo traction, and he has decided to forgo any further evaluation or treatment for
his right humeroradioulnar synostosis. The patient has been able to maintain a high level of function, participate in daily activities and even cook
asahobby.

Conclusion: Humeroradioulnar synostosis is an exceedingly rare orthopedic condition that results from abnormal segmentation of the bones of
the elbow during fetal development. Only sixreports of this anomaly were found in our literature review. This reportis of a 17-year-old male with
a humeroradioulnar synostosis and is the first to describe this anomaly in a patient with defects of the ipsilateral shoulder and wrist with
underlying congenital scoliosis. He has been able to maintain a high level of function, enjoy hobbies, such as cooking, and go to school, and is thus
being treated conservatively with observation for thisissue.
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Figure 1: Anterior-posterior radiograph of the right shoulder demonstrating
glenoid and proximal humerus dysplasia and lateral humeral bowing.

Introduction

Synostoses, or fusions, of the bones of the elbow are a rare
orthopedic occurrence and can occur in congenital or
posttraumatic setting; this report focuses on the congenital
form. Congenital anomalies of the elbow are a result of
abnormal segmentation of the humerus, radius, and/or ulna
during fetal development. The upper extremity begins as a
single cartilage anlage in utero that segments into a distinct
humerus, radius, and ulna as development progresses in and is
typically able to be identified via ultrasound around 3S days
after conception [1]. This segmentation can fail to occur, or
occur abnormally, for a variety of reasons, that is, genetic
mutations, intrauterine exposure to teratogens and idiopathic
causes. When segmentation is disrupted, abnormalities of the
elbow can develop, as well as other orthopedic anomalies, such
as arthrogryposis, syndactyly, symbrachydactyly, radial head
dislocations and radial club hand [1]. Other body systems are
commonly affected due to their simultaneous development
around 8-10 weeks of gestation; this can include the
neurological, cardiovascular, and renal systems as well as the
gastrointestinal and respiratory tracts [2].

The most well-documented elbow synostosis is the proximal
radioulnar synostosis [ 1,2,3,4,5], followed by the radiohumeral
synostosis [6,7,8,9]. The most uncommon form of these
synostoses is the humeroradioulnar synostosis, in which all
three bones of the elbow are congenitally fused. Our literature
review produced six previous reports of a humeroradioulnar
synostosis [10,11,12,13,14,15], making this an exceedingly rare
orthopedic condition. Patients presenting with a
humeroradioulnar synostosis typically have limited motion of
the elbow, if any; however, most patients are able to compensate
well for this anomaly with motion at the shoulder, wrist and

fingers, assuming no additional defects of the ipsilateral upper
extremityare present.

The reports produced during our literature review describe
humeroradioulnar synostosis as both an isolated anomaly and
an anomaly occurring in conjunction with other skeletal
manifestations and defects of other body systems. Kakarala etal.
describe the treatment of a 13-year-old male with bilateral
humeroradioulnar synostoses and only minor hypoplasia of the
lesser digits of the bilateral hands [10]. Other reports describe
additional skeletal anomalies such as lambdoid stenosis and
craniosynostosis [11,14], oligodactyly and syndactyly [12],
distal humerus bifurcation [13,14], upper extremity
phocomelia and ectrodactyly [13] and radial and ulnar
hypoplasia or deficiency [11,14,15]. None of the cases
currently published describes associated anomalies of the
ipsilateral shoulder or wrist, or scoliosis of any kind, in patients
with humeroradioulnar synostosis. Our report describes a 17-
year-old male with a history of congenital scoliosis found to
have a congenital humeroradioulnar synostosis and
concomitant deformity of the ipsilateral shoulder, wrist, and
hand. This report adds to the limited body of literature
surrounding this rare orthopedic anomaly and presents
additional skeletal manifestations observed in a patient with
humeroradioulnar synostosis not yet reported in the available
literature.

Figure 2: Anterior-posterior radiograph of the right elbow demonstrating
complete bony fusion of the humerus, radius, and ulna (humeroradioulnar
synostosis) withoutidentifiable unlohumeral or radiocapitellarjoints.
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Figure 3:Lateral radiograph of the right elbow demonstrating complete
bony fusion of the humerus, radius, and ulna (humeroradioulnar
synostosis).

Case Report

This patient is a 17-year-old male with a history of congenital
scoliosis treated with Mehta casting at the age of three at an
outside institution. The patient’s mother reports that the
patient underwent thorough genetic testing at an early age after
his IIS diagnosis, but this workup was negative, and no further
investigation took place. The patient was born full term without
complications of pregnancy, birth or the post-natal period, and
he has no additional medical history. He met all development
milestones during childhood and began walking at 15 months
ofage.

This patient was lost to follow-up for 14 years before he
presented to our orthopedic clinic with concerns about his
worsening spinal deformity, as well as moderate back pain. He
was also complaining about not having any motion of his right
elbowand alimited range of motion of the right shoulder, which
his mother states has been present since birth. Physical
examination of the patient’s spine demonstrated significant
truncal shift with uneven shoulder heights and a significant left-
sided prominence of the thoracolumbar region. Neurologic
examination was within normal limits. The patient’s right upper
extremityis significantly atrophic from the shoulder to the wrist
and notably shorter and smaller than the left. The patient has a
limited range of motion of the right shoulder with
approximately 15° of forward flexion and 20° of abduction. The
right elbow is fixed at 100° of flexion with no active or passive

flexion, extension, pronation, or supination. He has near full
flexion, extension, radial deviation, and ulnar deviation of the
ipsilateral wrist, but very limited pronation and supination. The
right small finger is shortened and capable of motion, but weak
against resistance. The right upper extremity is otherwise
neurovascularly intact, and there are no obvious deformities or
limitations to motion of the left upper extremity or bilateral
lower extremities.

Initial imaging of the patient’s spine demonstrated a 123° left-
sided curve from T7-L2 with severe thoracic kyphosis. On
magnetic resonance imaging, it was not that the patient has a
cervical and thoracic syrinx, as well as vertebral anomalies at
T10-T12, seen on 3D reconstruction of the patient’s spine.
Radiographs of the right shoulder demonstrate a dysplastic
glenoid and proximal humerus with lateral humeral bowing
(Fig. 1). Anteroposterior, lateral and oblique images of the
patient’s right elbow demonstrate complete fusion of the
humerus, radius, and ulna with an appreciable trochlea,
capitellum, radial head or trochlear notch (Fig. 2, 3, 4). Imaging
of the right forearm and hand demonstrates the patient’s
humeroradioulnar synostosis of the right elbow with
abnormalities of the carpal bones and an absent fifth metacarpal
with a pseudo joint formed by the fifth proximal phalanx
articulating with the midshaft of the fourth metacarpal (Fig.
and6).

The patient’s scoliosis was treated in a staged fashion, with 11

=

Figure 4: Oblique radiograph of the right elbow demonstrating complete
bony fusion of the humerus, radius, and ulna (humeroradioulnar synostosis).
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with other orthopedic abnormalities and irregularities of other
body systems due to their simultaneous development in utero
[2]. The most well-documented elbow synostosis is the
proximal radioulnar synostosis [1,3,4,5], followed by the
radiohumeral synostosis [6,7,8,9]. The most uncommon form
is the humeroradioulnar synostosis, in which all three bones of
the elbow are fused. Our literature review produced only six
formal reports of thisanomaly [10,11,12,13,14,15]. This report
describes a 17-year-old male with a history of congenital
scoliosis with a congenital humeroradioulnar synostosis of the
right elbow, as well as anomalies of the ipsilateral shoulder,
wrist, and hand. The other reports of humeroradioulnar
synostoses describe various additional skeletal manifestations,
but do not describe associated deformities of the ipsilateral
shoulder, wrist, or spine. Our report is the first to describe a
patient with humeroradioulnar synostosis and concomitant
shoulder and wrist anomalies with underlying congenital
scoliosis.

Although this patient’s humeroradioulnar synostosis has left
him with no motion in his right elbow, he is able to compensate
with his shoulder and wrist well enough to complete activities of
daily living, school and even participate in cooking as a hobby.
Since this patient can maintain such a highlevel of function, and
there is a lack of viable reconstruction options at this time, his
humeroradioulnar synostosis is being managed conservatively
with observation and no intervention planned.

This report adds to the extremely limited body of literature

surrounding an exceedingly rare orthopedic anomaly and

Figure S: Anterior-posterior radiograph of the right forearm demonstrating describes additional skeletal manifestations involving the
the patient’s humeroradioulnar synostosis, as well as carpal bone and hand ’

anomalies. ipsilateral shoulder and wrist as well as the spine, which have not

weeks of halo traction followed by definitive posterior spinal
fusion from T2-L4 and has recovered well from this operation.
Although this patient has no range of motion of the right elbow
and limited motion of the ipsilateral shoulder, he is still able to
compensate well. He cooks as a hobby and has no significant
limitations in extracurricular activities or activities of daily
living. Due to his high level of function and lack of viable

reconstruction options at this time, he and his family have
chosen to forego any treatment for this issue and focused on
correcting his scoliosis.

Discussion

Congenital synostoses of the elbow are rare orthopedic
anomalies and result from abnormal segmentation of the bones
of the upper extremity during fetal development [1]. When

segmentation of the cartilage anlage fails to progress normally,

the bones of the elbow remain fused, resulting in congenital Figure 6: Posteroanterior radiograph of the right hand demonstrating the
synostoses of the elbow. These anomalies are often associated ~  patient’sright-handanomalies.
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been previously presented in existing case reports.

Conclusion

Humeroradioulnar synostosis is an exceedingly rare orthopedic
condition that results from abnormal segmentation of the bones
of the elbow during fetal development. Only six reports of this
anomaly were found in our literature review. This report is of a
17-year-old male with a humeroradioulnar synostosis and is the
first describe this anomaly in a patient with defects of the
ipsilateral shoulder and wrist with underlying IIS. Despite
having no motion in his right elbow, he can maintain a high level

of function, enjoy hobbies, such as cooking, and go to school.
He is currently being treated conservatively with observation
for thisissue.

Clinical Message

Humeroradioulnar synostosis is an exceedingly rare orthopedic
condition that is often associated with additional orthopedic
anomalies, as well as defects of other body systems due to their
simultaneous development in utero. This report is of a 17-year-old
male with a humeroradioulnar synostosis and is the first describe
this anomaly in a patient with defects of the ipsilateral shoulder and
wristand an underlying diagnosis of congenital scoliosis.
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