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Chondrosternal Arthritis in Infant: An Unusual Entity

Athina Nikolarakou,! Dana Dumitriu,” and Pierre-Louis Docquier3’4

! Cliniques Universitaires Saint-Luc, Service de Pédiatrie, Avenue Hippocrate 10, 1200 Brussels, Belgium
? Cliniques Universitaires Saint-Luc, Service de Radiologie et d’Imagerie Médicale, Avenue Hippocrate 10, 1200 Brussels, Belgium
3 Computer Assisted Robotic Surgery (CARS), Institut de Recherche Expérimentale et Clinique (IREC),
Université Catholique de Louvain, Tour Pasteur +4, Avenue Mounier 53, 1200 Brussels, Belgium
* Cliniques Universitaires Saint-Luc, Service de Chirurgie Orthopédique et Traumatologique, Avenue Hippocrate 10,

1200 Brussels, Belgium

Correspondence should be addressed to Pierre-Louis Docquier; pierre-louis.docquier@uclouvain.be

Received 12 July 2014; Revised 20 September 2014; Accepted 4 October 2014; Published 19 October 2014

Academic Editor: George Mouzopoulos

Copyright © 2014 Athina Nikolarakou et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

Primary arthritis of chondrosternal joint is very rare and occurs in infants less than 18 months of age. Presentation is most often
subacute but may be acute. Child presents with a parasternal mass with history of fever and/or local signs of infection. Clinical
symptoms vary from a painless noninflammatory to a painful mass with local tenderness and swelling, while fever may be absent.
Laboratory data show low or marginally raised levels of white blood cells and C-reactive protein, reflecting, respectively, the
subacute or acute character of the infection. It is a self-limiting affection due to the adequate immune response of the patient.
Evolution is generally good without antibiotherapy with a progressive spontaneous healing. A wait-and-see approach with close

follow-up in the first weeks is the best therapeutic option.

1. Introduction

Primary arthritis of chondrosternal joint in infants should
always be considered in the differential diagnosis when a
child presents with a parasternal mass with history of fever
and/or local signs of infection. As it is a very rare infection,
adequate diagnosis is often delayed. The differential diagnosis
includes systemic arthritis, osteomyelitis, Tietze syndrome,
and SAPHO syndrome [1, 2]. Clinical symptoms may vary
from a painless noninflammatory to a painful mass with local
tenderness and swelling. Fever may be absent [3]. Low or high
levels of white blood cells (WBC) and C-reactive protein
(CRP) may be present, reflecting, respectively, the subacute
or acute character of the infection.

2. Case Presentation

2.1. Case 1. A 12-month-old girl was admitted to another
hospital for a parasternal mass and a three-day fever two
weeks before her admission. Her medical history was clear
and she had no chronic disease. At the time of admission the

examination showed a swelling of the third chondrosternal
joint, which was neither tender nor painful. Significant lab-
oratory findings showed CRP 1.8 mg/dL (normal: <1 mg/dL)
and WBC 10500/mm’. Chest radiograph was normal and
ultrasound showed hyperplasic lymphatic nodes and an
inflammatory mass of the third chondrosternal joint. The girl
was transferred to our outpatient clinic the day after. The
clinical examination revealed the presence of a right paraster-
nal mass with no signs of local inflammation. The patient
was afebrile and in excellent condition. A new ultrasound
of the chondrosternal joint showed a hypoechogenic mass of
the third chondrosternal joint. The girl was treated with oral
oxacillin 100 mg/kg/day for 6 weeks. A total regression of the
mass was noticed after 2 months. No recurrence was observed
after a follow-up of 2 years.

2.2. Case 2. A 12-month-old boy was admitted to another
institution for a parasternal mass with persistence of fever
for 3 days. A chest radiograph, a thoracic CT-scan, and
an ultrasound were performed without evidence concerning
the nature of the mass. Laboratory findings showed a CRP



TaBLE 1: Clinical data of the 3 patients.
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Patient’s data Case 1 Case 2 Case 3
Sex F M F
Age (months) 12 12 8
Predisposing factors — — —
Symptoms duration before admission 3 days 15 days 7 days
Symptoms
Fever (>38°C) gdays (tV.VO .weeks before Days 0-3 Day 0, once
rst admission)
Palpable mass Yes Yes Yes
Pain No Yes Yes
Biological data
CRP (normal <1 mg/dL) 1.8 3.5 0.8
WBC 10500 8800 9900
Imaging
Chest radiograph Normal Normal Normal
Ultrasound Inflammatory mass of the Inflammatory mass ofa Inflammatory mass ofa
3rd chondrosternal joint chondrosternal joint chondrosternal joint
Thoracic CT Not performed Negative Not performed
Cultures
Blood culture Negative Negative Negative
Joint puncture Not performed Negative Negative

Oral oxacillin

T
reatment 100 mg/kg/day
Total duration of antibiotherapy 6 weeks
Follow-up 2 years
No relapse

Initial IV cefotaxime-oxacillin
followed by oral

Oral oxacillin

amoxicilline-clavulanic acid 100 mg/kg/day
8 weeks 7 days

2 years 2 years

No relapse No relapse

F = female, M = male, IV = intravenous, CT = computerized tomography.

3.5mg/dL (normal <1 mg/dL) and WBC 8.800/mm” and the
boy was discharged with no additional treatment. The boy
was admitted to our clinic 15 days later, because of increasing
pain and swelling of the mass. Medical history was significant
for neonatal spontaneous pneumothorax and neonatal infec-
tion. At the time of admission, he was afebrile and in good
general condition. The examination revealed a tender and
painful parasternal mass. An ultrasound confirmed the pres-
ence of an abscess of the chondrosternal joint. We proceeded
to a surgical drainage of the abscess and of the chondrosternal
joint. Laboratory analysis showed CRP 7.9 mg/dL and WBC
15600/mm’. Culture of the fluid remained negative. The
patient received intravenous cefotaxime and oxacillin for four
days and was discharged with an additional 8-week course
of oral amoxicillin-clavulanic acid treatment. After two
months of follow-up, the patient was free of symptoms and
no recurrence was observed after a 2-year follow-up.

2.3. Case 3. An 8-month-old girl was admitted in the
emergency room of another institution for a parasternal
mass appeared 5 days before. She had presented fever to
38.3°C only once. Clinical examination showed a very painful
parasternal mass. Laboratory data showed CRP 0.5mg/dL
(normal <1mg/dL) and WBC 9900/mm’. An ultrasound

showed chondrosternal inflammatory mass. A percutaneous
puncture of the joint liquid was performed but culture
remained negative. The child was hospitalized for two days
with no treatment and was transferred to our clinic after two
days. At the admission she was still presenting a 2 x 2cm
parasternal mass, but the pain had disappeared and there was
no more tenderness. She was discharged with oral oxacilline
for 7 days. The girl had no symptoms and no relapses after
two months of follow-up and presented no recurrence after a
2-year follow-up.

Three similar cases of chondrosternal arthritis in infants
are reported (infants aged from 8 to 12 months). Two patients
were febrile the day of admission while the third patient
had been febrile 15 days before. All patients presented a
parasternal mass for more than 3 days prior to consultation
(Table 1). The three patients had a parasternal mass but two
were painful and tender and the other one was painless. WBC
count was slightly elevated in only one case and CRP was
abnormal in only two patients.

Chest X-rays were normal in all patients and thoracic CT-
scan performed in one patient showed no signs of osteomyeli-
tis. Ultrasonography confirmed arthritis of the chondroster-
nal joint in all patients, demonstrating a hypoechogenic
heterogeneous mass in relation to the chondrosternal joint



Case Reports in Orthopedics

(®)

FIGURE 1: Ultrasonography of a 12-month-old boy presenting chon-
drosternal arthritis. (a) The route of the joint effusion (stripped
arrow), into the chondrosternal joint (arrow). (b) Subcutaneous
abscess (stripped arrow) from the chondrosternal joint (arrow).

(Figure 1). Blood and joint cultures were negative in all cases.
Two infants received oral oxacillin and one received intra-
venous oxacillin and cefotaxime for three days and was dis-
charged with an additional oral amoxicillin-clavulanic acid
treatment. Total duration of the therapy ranged from 7 days
to 8 weeks. Two-month follow-up showed clinical healing
and no relapses were observed after a follow-up of 2 years.

3. Discussion

In our three cases, ultrasound was performed for the early
diagnosis and for the follow-up of the chondrosternal arthri-
tis. Itis a rapid, noninvasive, nonionising and accurately iden-
tifies soft tissue collections, periosteal reaction, joint effusion,
and synovial thickening [4]. Conversely, in sternal arthritis,
plain chest radiograph does not show evidence of bone abnor-
malities. Therefore it may be avoided in case of suggestive
ultrasonography. CT-scan has a greater sensitivity in precis-
ing the extension of the infection, especially retrosternal or
mediastinal abscess and bone irregularities, but is performed
under general anaesthesia in infants and should be consid-
ered only if ultrasound evaluation does not provide sufficient
information for accurate diagnosis [5, 6].

The most common microorganism found in osteoartic-
ular infections is Staphylococcus aureus, while Streptococcus
pneumoniae and Kingella kingae are also found in infants
especially between the ages of 2 months and 5 years [3, 7, 8].
Therefore, antibiotics against Staphylococcus aureus should
be the empiric treatment of first choice [9]. Aspiration of
the joint fluid could be performed and if the pathogen is
identified, antibiotherapy is adjusted, though cultures may be
negative due to the paucity of the fluid. Duration of treatment
in septic arthritis varies from 3 to 6 weeks, according to

several reports. Initial intravenous treatment is generally
recommended and the switch to oral treatment is considered
when clinical and biological features of the disease improve
[5, 10]. Oral administration of antibiotics may also be pro-
posed as a first-line treatment, as in our cases, if the arthritis
presents subacute features and the patient can be regularly
evaluated. Peltola et al. in a prospective randomized study
suggested a 10-day antibiotic therapy in septic arthritis (ini-
tially administered intravenously). They also recommended
only 1 joint aspiration for treatment of most cases of child-
hood septic arthritis, regardless of the infecting pathogen
or anatomical site, if the clinical response is good [11].

In our three cases, treatment was different as this entity
is very rare and no guidelines exist concerning the treatment.
The second case seemed to be more acute and we performed
a surgical drainage and a long-term antibiotherapy. Probably
this invasive and aggressive treatment was exaggerated and
a single needle aspiration was as efficient as well as shorter
course of antibiotics.

By comparing our three cases with similar cases of the lit-
erature, it seems that chondrosternal arthritis is a self-limiting
subacute affection and differs from classical acute arthritis.
Description of a new entity was given by Te Winkel et al. [12].
They reported 14 cases of children (aged 7 to 50 months) with
a rapidly growing sternal mass. They attributed the mass to
an aseptic inflammation that they named self-limiting sternal
tumor of childhood (SELSTOC). They advocated only a wait-
and-see approach with close follow-up in the first weeks. In
their patients, symptoms were local pain (1 = 7 out of the 14)
and/or raised body temperature (n = 5). For these authors,
etiology of these benign aseptic inflammatory processes
in the sternal region in young children remains uncertain.
Roukema et al. reported 3 cases aged 11-14 months, who were
seen because of sternal swelling [13]. The mass was painful.
There was no history of fever. Two patients were surgically
drained and the third was aspirated, and pus was drained in
all cases. Culture remained sterile in all cases. Good evolution
was observed in the three cases. Howard et al. reported 4
cases aged 9-16 months, who presented to the emergency
room with an acute tender swelling of the sternum or
sternocostal cartilage [2]. Only one case was febrile at the time
of admission. One was biopsied, two others aspirated with a
needle, and the fourth was observed (in the light of the
experience in the previous three cases). The three first cases
received a short course of antibiotics. All cases resolved
within a few weeks of presentation.

In conclusion, our cases are similar to the ones reported
by Te Winkel et al. [12], by Roukema et al. [13], and by Howard
et al. [2]. Fever is sometimes present. Infection parameters
(C-reactive protein and WBC count) may be normal or
marginally raised. Echography reveals a soft-tissue swelling
into the chondrosternal joint with or without abscess. Culture
remains sterile in case of aspiration or surgical drainage.
Antibiotherapy seems to be unnecessary.

We hypothesized a subacute infection as the etiology
of this affection. No treatment is necessary as it is a self-
limiting affection probably due to an adequate immune
response of the patient. Evolution shows progressive healing.



A wait-and-see approach with close follow-up in the first
weeks is the best therapeutic option.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] M. Mukamel, L. Kornreich, G. Horev, A. Zeheria, and M.
Mimouni, “Tietze’s syndrome in children and infants,” Journal
of Pediatrics, vol. 131, no. 5, pp. 774-775, 1997.

[2] C.B.Howard, M. Nyska, I. Meller, E. Goshen, M. Mozes, and 1.
J. Cohen, “Transient swelling of the costochondral and sternal
region in infants,” Chest, vol. 105, no. 1, pp. 29-31, 1994.

[3] J.J. Ross and H. Shamsuddin, “Sternoclavicular septic arthritis:
review of 180 cases,” Medicine, vol. 83, no. 3, pp. 139-148, 2004.

[4] M. Chelli Bouaziz, H. Jelassi, S. Chaabane, M. E. Ladeb, and
K. Ben Miled-Mrad, “Imaging of chest wall infections,” Skeletal
Radiology, vol. 38, no. 12, pp. 1127-1135, 2009.

[5] M. Upadhyaya, A. Keil, S. Thonell, J. Orford, and D. Burgner,
“Primary sternal osteomyelitis: a case series and review of the
literature,” Journal of Pediatric Surgery, vol. 40, no. 10, pp. 1623
1627, 2005.

[6] B. Grignon, C. Jan, A. Bresson et al., “Imagerie des affections
ostéo-articulaires de la paroi thoracique antérieure,” Journal de
Radiologie, vol. 78, no. 2, pp. 103-110, 1997.

[7] M. Luegmair, M. Chaker, C. Ploton, and J. Berard, “Kingella

kingae: osteoarticular infections of the sternum in children: a

report of six cases,” Journal of Children’s Orthopaedics, vol. 2, no.

6, pp. 443-447, 2008.

A. Kara, H. Tezer, I. Devrim et al., “Primary sternal osteomyeli-

tis in a healthy child due to community-acquired methicillin-

resistant Staphylococcus aureus and literature review; Scandi-

navian Journal of Infectious Diseases, vol. 39, no. 5, pp. 469-472,

2007.

[9] K. Gutierrez, “Bone and joint infections in children,” Pediatric
Clinics of North America, vol. 52, no. 3, pp. 779-794, 2005.

[10] E Gallucci, P. Esposito, A. Carnovale, E. Madrid, R. Russo, and
G. Uomo, “Primary sternoclavicular septic arthritis in patients
without predisposing risk factors,” Advances in Medical Sciences,
vol. 52, pp. 125-128, 2007.

[11] H. Peltola, M. Pidikkonen, P. Kallio, and M. J. T. Kallio,
“Prospective, randomized trial of 10 days versus 30 days of anti-
microbial treatment, including a short- term course of par-
enteral therapy, for childhood septic arthritis,” Clinical Infec-
tious Diseases, vol. 48, no. 9, pp- 1201-1210, 2009.

[12] M. L. Te Winkel, M. H. Lequin, J. R. de Bruyn et al., “Self-
limiting sternal tumors of childhood (SELSTOC),” Pediatric
Blood & Cancer, vol. 55, no. 1, pp. 81-84, 2010.

[13] G.R.Roukema, C. Sleeboom, and A.Y. Schouten-van Meeteren,
“Tumors in the sternal region of young children,” Medical and
Pediatric Oncology, vol. 35, pp. 135-136, 2000.

[8

Case Reports in Orthopedics



MEDIATORS

INFLAMMATION

The Scientific Gastroenterology Fou Journal of .
World Journal Research and Practice Diabetes Research Disease Markers

et
International Journal of

Endocrinology

Journal of
Immunology Research

Hindawi

Submit your manuscripts at
http://www.hindawi.com

BioMed
PPAR Research Research International

Journal u,f
Obesity

Evidence-Based p : _ {:

Journal of Stem Ce”S Complementary and 8 ' 1 3 Journal of
Ophthalmology International Alternative Medicine < ) Oncology

Parkinson’s
BINEENE

Computational and . z
Mathematical Methods Behavioural AI DS C dicine and

in Medicine Neurology Research and Treatment



