
Case Report

Articles © The authors   |   Journal compilation © Int J Clin Pediatr and Elmer Press™   |   www.ijcp.elmerpress.com

Int J Clin Pediatr  •  2012;1(4-5):136-140

PressElmer 

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original work is properly cited

Plexus Neuropathy in Infants Secondary to 
Arthro-Osteomyelitis: Report of 2 Cases 

and Review of the Literature
Vito Pavonea, Maria Rosaria Politib, Michele Vecchioc, Catia Romanob, 
Raffaele Falsaperlab, Piero Pavonec, Roberta Carbonid, Vassilios Fanosd, e

Abstract

If the brachial nerves are affected in arthro-osteomyelitis, a flaccid 
palsy may result. Pediatricians and pediatric orthopedists should 
remain alert to signs of brachial palsy due a humeral infection, as 
this condition must be recognized rapidly and treated adequately. 
The cases of two infants who showed brachial palsy secondary 
to arthro-osteomyelitis, one of whom was followed up for seven 
years, were reported. Similar cases described in the literature were 
reviewed. Clinical features, absence of movement, and absence of 
biceps and triceps reflexes, were suggestive of peripheral brachial 
neuropathy: EEG and NCV investigations confirmed the diagnosis 
of true neuropathy. Early antibiotic treatment in these children re-
sulted in rapid clinical improvement. According to our results and 
those reported in the literature, in infancy brachial palsy secondary 
to artro-osteomyelitis is uncommon; signs or symptoms of arthro-
osteomyelitis are often subtle and initially underestimated; arm 
flaccidity secondary to arthro-osteomyelitis may result in true pa-
ralysis (no pseudo-paralysis); invasive treatment may be prevented 
by a prompt diagnosis and antibiotic treatment.

Keywords: Arm flaccidity; Arthrocentesis; Arthro-osteomyelitis; 
True brachial palsy; Infantile brachial neuropathy

Introduction

While brachial palsy is a very common condition in the neo-

natal period, with an incidence ranging from 0.6 to 4.6 per 
1,000 live births, it can also manifest, albeit more rarely, 
during the subsequent months [1-9]. Infant brachial palsy 
is related to stretching, conditions that exert pressure or in-
fectious events. These events can injure the brachial plexus, 
resulting in the involvement of the upper part of the arm or, 
more rarely, the forearm and hand.

Arthro-osteomyelitis occurs rarely in the neonatal [10-
12] and infantile periods and is mostly due to bacterial in-
fections, mainly with Staph. aureus, Group-B Streptococcus, 
and E. coli. Brachial plexus palsy has been reported to occur 
after osteomyelitis and arthritis [1-9] and thus neonatologists 
must remain alert to the possibility that brachial palsy may 
disguise an infection potentially associated to severe bone 
impairment, namely in case of late diagnosis.

The cases of two patients admitted to the Vittorio Emanu-
ele Hospital Authority-University-Policlinico, Catania, Italy 
who was affected by brachial plexus neuropathy document-
ed by EMG and NCV, secondary to arthro-osteomyelitis are 
reported here. One of them was followed up for more than 
seven years. The cases of brachial palsy secondary to arthro-
osteomyelitis described in the literature are also reviewed.

 
Case Report

   
Case 1

A male infant aged three months and 21 days was admitted 
to our Department after the parents observed that he did not 
move his right arm. The family history was uneventful. The 
infant was the second-born child of healthy non-consanguin-
eous parents. The mother stated that she had not had any 
infectious diseases or taken any drugs during the pregnancy. 
The baby was born at term by cesarean section, due to a cer-
vical dystocia, with a weight of 3,340 g, a length of 51 cm, 
and a head circumference of 35 cm. The neonatal period was 
uneventful. The baby was discharged from the hospital three 
days after birth. The infant did not manifest any physical 
problems and the movements of all limbs appeared normal 
until two and a half months after birth, when the infant had 
an episode of bronchiolitis that lasted about a week. A month 
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later, the infant had a febrile episode that lasted 5 days. This 
was followed by the loss of movement in the right arm, as-
sociated irritability, and crying when the right arm and shoul-
der were touched or moved.

On admission, the infant was afebrile and his weight, 
length and head circumference were within the normal lim-
its. Active movements of the right arm were absent and the 
arm was flaccid and adducted with internal rotation of the 
arm and pronation of the forearm and hand. There was swell-
ing of the right shoulder and passive movements caused 
pain, crying and irritability. Right biceps and triceps re-
flexes were absent but sensation appeared to be preserved. 
The Moro’s reflex was asymmetric. No other abnormalities 
were observed during the physical examination. Labora-
tory analyses revealed a white blood cell count (WBC) of 
11.340/mm3 with 40% neutrophils, an increased erythrocyte 
sedimentation rate (ESR) of 111 mm/h, and high C-reactive 
protein levels (72.9 mg/dL). The blood culture was negative, 
as were the other laboratory tests. Arthrocentesis culture dis-
closed Group-B Streptococcus.

Orthopedic consultation confirmed the absence of mo-
tility of the right arm, discomfort after passive movements, 
and the presence of a mild palpable mass on the shoulder. 
Ultrasonography of the right shoulder revealed the presence 
of a fluid pouch that was 6 mm in size in the medial articular 
recess and a hypo-anechoic layer (3 mm) peripheral to the 
biceps tendon. Magnetic resonance imaging (MRI) of the 
right shoulder and limb showed significant joint effusions 
in the shoulder and the presence of three circular osteolyt-
ic areas on the head of the humerus, glenoid and coracoid 
apophysis that were suggestive of an osteo-articular septic 
process (Fig. 1).

The child also underwent nerve conduction studies and 
electromyography (EMG) on the 12th day after admission. 
EMG of the right deltoid and biceps showed a reduction of 
recruitment patterns and demyelination without axonal loss 

of the biceps and deltoid myotomes along with conduction 
block of the accessory nerve upon stimulation of Erb’s point. 
This report was compatible with a brachial plexus injury.

The clinical features, laboratory findings, and radiologi-
cal signs together indicated a diagnosis of arthro-osteomy-
elitis with secondary right brachial palsy. The patient was 
administered antibiotic therapy with intravenous cefazolin 
(100 mg/kg per day) for 20 days and the right arm was im-
mobilized with a Desault bandage. After the antibiotic treat-
ment was completed, the light swelling disappeared. Oral 
amoxicillin-clavulanate treatment was then administered for 
another 3 weeks and physiotherapy was started.

A shoulder X-ray, taken 10 days after the cefazolin 
treatment was completed, revealed an irregularity of the 
bone profile in the iuxta-metaphyseal region of the proxi-
mal diaphysis of the right humerus. However, the clinical 
conditions and right limb palsy improved rapidly and the in-
flammatory signs normalized one month after admission. As-
piration and surgical drainage was not necessary. The child 
was discharged when he had recovered almost completely.

Thirty days after discharge, the child came back for fol-
low up. A physical examination revealed the presence of nor-
mal passive and active movements of the right shoulder. The 
Moro’s reflex had become symmetric and deep tendon re-
flexes were present. Laboratory studies revealed that all ab-
normalities, particularly the inflammatory indices and WBC, 
had returned to normal. Echography of the shoulder revealed 
it was normal and EMG showed a normal recruitment pat-
tern of the deltoid and biceps. MRI of the right shoulder per-
formed at 1 years of age was normal.

Case 2

A 3-week-old female was referred to our Department due 
to hypomotility of the right arm. The infant had been born 
at term with a normal weight, length and head circumfer-
ence. The family history was unremarkable and the preg-
nancy and delivery were reported to have been uncompli-
cated. The mother reported that the infant had fallen off the 
bed a week earlier and had a trauma of the upper right limb. 
No signs of child abuse were noticed. However, an X-ray of 
the shoulder on admission failed to detect any abnormalities 
and the infant was discharged from the hospital. Ten days 
later, the infant was admitted for the second time because 
of loss of active movements of the upper right arm and the 
presence of irritability, fever, and pain when the right arm 
was moved passively. The baby weighed 6,000 g, was 63 cm 
long, and had a head circumference of 42 cm. All of these 
measurements were within the normal limits. The infant was 
febrile with a temperature of 38.2 °C and showed signs of 
right shoulder involvement, namely warm swelling skin and 
pain upon passive movements of the arm. The right arm was 
flaccid, adducted and internally rotated with the forearm pro-
nated. There was no hand grasp. The deep tendon reflexes 

Figure 1. Magnetic resonance imaging of the right shoulder 
in Case 1 revealed effusion and necrotic areas at the hu-
meral head that were suggestive of septic arthritis.
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of the biceps and triceps were absent but sensation was not 
affected.

Laboratory findings revealed an ESR of 98 mm/h, a 
WBC of 14.000/mm3 with 80% polymorphonuclear cells, 
and high C-reactive protein levels (74 mg/dL). Serum immu-
noglobulin levels were normal. The blood culture revealed 
an infection of Group-B Streptococcus. The X-ray showed 
notable disruption of the proximal metaphysis. An EMG re-
vealed abnormalities with reduced recruitment of motor units 
and showed decreased sensory amplitudes of the median and 
ulnar nerves in the right upper extremity as compared with 
those in the left. MRI confirmed the anomaly observed in the 
second X-ray; it also revealed diffuse marrow and periosteal 
signal changes that were consistent with arthro-osteomyelitis. 
The patient underwent antibiotic treatment with intravenous 
cefotaxime for 21 days and her right arm was immobilized 
with a Desault bandage for three weeks. Surgical treatment 
was not deemed necessary. Amoxicillin-clavulanate was ad-
ministered orally for 3 weeks after the cefotaxime treatment 
had been completed. The patient underwent physiotherapy. 
Recovery was reported at 3 months later.

At the age of 5 months, the child underwent a Tc-99m 
body scan that revealed resolution of the inflammation pro-
cess. Follow up at 2, 4 and 7 years of age revealed the arms 
moved normally. X-ray at 5 years of age revealed a normal 
length of arms, with a residual slight irregular morphology 
of the right humeral epiphysis compared to the contralateral 
shoulder.

 
Discussion
  
The two patients described here developed brachial plexus 
palsy in the first four months of life secondary to an infec-
tious event that involved the shoulder joint and humeral 
bone. Brachial palsy occurs frequently in newborns, par-
ticularly when the birth weight is high and delivery is com-
plicated by presentation anomalies. The paralysis is flaccid 
and localized in the arm and affects different nerves of the 
brachial plexus (C5 to T1). The upper root is most common-
ly involved, which results in paralysis or weakness of the 
shoulder, elbow and wrist (C5-C6: Erb-Duchenne paralysis). 
The extension of the injury to the 7th and 8th cervical nerves 
and 1st thoracic nerve causes paralysis of the entire arm and 
related disorders (Klumpke paralysis-Horner syndrome). 
Brachial palsy can also result from compressive events at the 
level of the plexus and/or infectious events.

Osteomyelitis is unusual in infants. It is caused by bac-
teria that either have a hematogenous origin or are inocu-
lated directly into the bone; previous minor closed trauma is 
a predisposing factor. In Case 2, the predisposing factor was 
a traumatic event. In early onset osteomyelitis, concurrent 
arthritis is quite frequent. This is because transphyseal blood 
vessel continuity between the metaphysis and epiphysis al-

lows the infection to reach the joint space and vice versa. 
Studies have shown that 76% [12], 70% [13], 47% [14], and 
28% [15] of osteomyelitis cases are associated with septic 
arthritis.

In infants, the signs or symptoms of arthro-osteomyelitis 
are usually not specific. In addition, the WBC and ESR may 
be normal or slightly increased. Fever, irritability, pain, re-
fusal to feed, and a poor general condition may also not be 
observed. In fact, in infants, the earliest signs and symptoms 
of infections are often subtle and the laboratory findings may 
not be diagnostic. Indeed, in both our patients, the most im-
pressive signs that led us to a diagnosis were a slight swell-
ing of the right shoulder and pain during passive movements.

It remains unclear whether brachial plexus palsy second-
ary to arthro-osteomyelitis should be regarded as a pseudo-
paralysis secondary to pain or a true neuropathy. We believe 
that both of these conditions may be true. The differential 
diagnosis between true paralysis and pseudo-paralysis is 
based on clinical and neurophysiological findings. In pseu-
do-paralysis, the movement causes pain but movement is 
still possible, even if it is only partial; the biceps and triceps 
reflexes are present; EMG investigations are normal; and the 
recovery is rapid. In true paralysis, the arm is flaccid; biceps 
and triceps reflexes are absent and EMG reveals signs of de-
nervation. In our patients, the clinical signs were associated 
with typical aspect of neuropathy (flaccid arm, positivity of 
EMG with a recruitment pattern, and absence of reflexes).

The pathophysiological process involved in brachial 
plexus neuropathy secondary to arthro-osteomyelitis is not 
quite clear. Clay [1] advanced the hypothesis that brachial 
plexus neuropathy may be due to nerve ischemia secondary 
to thrombophlebitis and occlusion of the vasa nervorum.

The published literature suggests that brachial palsy 
secondary to arthro-osteomyelitis is quite rare. Table 1 (sup-
plemental data, www.ijcp.elmerpress.com) summarizes the 
details of the 17 cases apart from the two described here of 
brachial palsy secondary to arthro-osteomyelitis that have 
been reported in the literature. The age of the patients ranged 
from 3 - 90 days, the type of delivery was dystocic in 4 cases, 
and in 8 cases the delivery was vaginal. The right sides were 
more frequently affected. The main symptoms that were re-
ported were fever, pain and swelling of the shoulder. In most 
cases, the laboratory findings revealed increased WBC and 
ESR. The EMG showed clear signs of denervation in all of 
the cases where it was performed. The electrophysiological 
pattern usually showed a severe attenuation of the amplitude 
of motor and sensitive nerve action potentials evoked or re-
corded below the damaged area, and a variable slowing of 
motor and sensory conduction across the damaged area. X-
rays were useful for showing the impairment of the shoulder 
and metaphysis and epiphysis but MRI should be considered 
to be the best tool for this purpose since Bonhoeffer et al [16] 
have found that it is sensitive enough to detect early osteo-
myelitis in 92% of cases.
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In the literature the treatment depended on the degree 
of damage and consisted of antibiotics to treat the infection 
and prevent the destruction of the articular cartilage and the 
spread of the microorganisms to other areas. The antimicro-
bial therapy is advised to be administered intravenously and 
continued for at least 3 weeks until the clinical and labora-
tory investigations revealed improvements. This treatment 
is then followed by oral therapy until the patient had recov-
ered. The orthopedic treatments consisted of surgical drain-
age from the joint and bone when indicated. Arthrocentesis 
was performed in 11 out of the 17 cases but was not deemed 
necessary in the remaining cases. However, arthrocentesis 
was useful for identifying the bacteria that were involved in 
arthro-osteomyelitis pathogenesis. These included Group-B 
Streptococcus (seven cases), Staph. aureus (three cases), and 
Klebsiella spp., Enterobacter spp., Str. viridans and Gram 
positive, one case.

The prognosis was good in most cases with the ex-
ception of Case 2 of Clay [1], where the recovery took 12 
months; Case 2 of Isaacs et al [2], where recovery took an 
unspecified long period; and the case described by Gabriel et 
al [4], where weakness and partial recovery were still pres-
ent at the age of 3 years. However, a complete recovery was 
obtained in all remaining cases within six months. Case 1 in 
the present study exhibited a complete recovery two months 
after onset and Case 2 after three months. In Case 2, where 
follow up continued for 7 years, there was a persistence of a 
mild radiological anomaly that consisted of slight irregular 
morphology of the humeral epiphysis compared to the con-
tralateral side.

Arm flaccidity secondary to arthro-osteomyelitis report-
ed in the two patients resulted in transient true neuropathy, 
and not pseudo-paralysis. Prompt diagnosis and rapid im-
provement with antibiotic treatment avoided invasive treat-
ment.

We wish to emphasize that brachial palsy secondary to 
arthro-osteomyelitis may go unnoticed in infants. It is im-
portant that neonatologists, pediatricians and pediatric or-
thopedists remain alert to signs of this condition because, 
while the outcome is favorable in most cases, a delay in anti-
biotic treatment can result in damage to the arm with severe 
sequelae. It is important to choose the right antibiotic for the 
right patient [16-18].

Conclusions

In infancy, asymmetric arm flaccidity may be secondary to 
an infective event affecting the bone. However, according to 
our experience and the results reported in the literature, bra-
chial palsy secondary to artro-osteomyelitis is uncommon; 
signs or symptoms of arthro-osteomyelitis are often subtle 
and could be underestimated; arm flaccidity secondary to 
arthro-osteomyelitis may result in true paralysis; a prompt 
diagnosis and antibiotic treatment may prevent invasive sur-

gical treatment and severe outcome.
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