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ABSTRACT

Good outcome of newborn septic arthritis with 
holistic treatment: a case report

Muhammad Irvan Avandi1*, Brigitta Ida Resita Vebrianti Corebima1, 
Eko Sulistijono1, Talita Clarissa Sinatra1

Introduction: Septic arthritis (SA) is a serious joint infection associated with significant morbidity that can cause 
permanent damage with articular cartilage destruction, osteonecrosis, and lifelong deformities. Here we present a good 
outcome of newborn septic arthritis with prompt treatment.
Case Presentation: A one-month-old boy was brought with swelling of both knee joints two weeks before admission. 
He has a history of preterm birth and was hospitalized in the Neonatal Intensive Care Unit (NICU) because of neonatal 
pneumonia and sepsis. Several days after treatment, he came with swollen on both knees, both knee joint synovial liquid 
and sputum culture showed Klebsiella pneumoniae. Magnetic Resonance Imaging (MRI) was found intra articular fluid and 
erosion of the epiphyseal cartilage suspect infection process. After establishing the diagnosis of SA, we initiated treatment 
with cloxacillin 60 mg/kgs body weight for 14 days. He underwent debridement and physiotherapist. One year after 
discharge, the physical examinations showed normal findings and had a normal gait.
Conclusion: It can be concluded that prompt diagnosis and treatment of SA on the newborn will have a good outcome 
with no sequelae. An early diagnosis of SA can guide clinicians to initiate a standardized treatment and improve patient 
outcomes.
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INTRODUCTION
The global incidence of septic arthritis 
(SA) in newborns is approximately 0.3 
per 1000 live births. The incidence of SA 
in children younger than three months of 
age varies in different regions. reported an 
incidence of 1/1500 arthritis complicated 
with osteomyelitis. It was also reported 
that in neonates with septic arthritis 
and osteomyelitis, almost 70-80% were 
involved in lower extremities.1

Septic arthritis (SA) in newborns 
is a serious joint infection associated 
with significant morbidity that can 
cause permanent damage with cartilage 
destruction, osteonecrosis, and lifelong 
deformities if not diagnosed and treated 
promptly. Septic arthritis frequently 
occurs with osteomyelitis during the 
neonatal period.2 Septic arthritis is an 
inflammatory process generated by a 
bacterial or fungal infection. The most 
common etiology of the infection are 
Staphylococcus aureus,  Haemophilus 

influenzae  type b (HIB), and Klebsiella 
pneumoniae.3–5

 Prematurity, low birth infant weight, 
asphyxia, anemia, bacteremia, and 
intravenous or umbilical catheter are the 
leading risk factors in neonatal septic 
arthritis.3,6,7 The vagueness of signs and 
symptoms make septic arthritis difficult 
to diagnose. Until now, a purulent fluid 
joint is accepted as a gold standard to 
detect microorganisms in gram staining 
and definitive diagnosis of SA. Holistic 
treatment for septic arthritis children is an 
empirical antibiotic, surgical (arthrotomy), 
and other supportive treatment.8

Due to the low rate of incidence and not 
specific signs and symptoms in neonates, 
there are still difficulties diagnosing and 
managing it early. Early diagnosis and 
proper treatment are essential to obtain 
good outcomes and avoid sequelae. Here, 
we present the case of an infant with 
septic arthritis, which highlighted the 
importance of holistic treatment of SA of 
newborns for a better outcome.

CASE PRESENTATION
A 1-month-old baby boy was presented to 
the emergency room with the following 
chief complaint: swelling of both knee 
joints since two weeks before admission, 
the baby cried when swollen knees were 
touched (Figure 1). 

He was admitted to the other hospital 
three days before admission because of a 
1-week history of high fever and paleness. 
Laboratory results from previous hospitals 
indicate severe anemia and leukocytosis, 
and the hemoglobin was 6.3 and white 
blood cell 27.650. He also got a blood 
transfusion and injection of meropenem 
antibiotic from the previous admission. 
He was born via cesarean section at 34-
36 gestational age, but he did not cry 
immediately after birth. After birth, 
the baby was admitted to the Neonatal 
Intensive Care Unit (NICU) for three 
weeks because of neonatal pneumonia 
and sepsis. He got CPAP support and an 
empirical antibiotic in NICU.
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Physical examination at the emergency 
room shows normal results, except his 
knees had swollen. The anthropometric 
measurement showed that his nutritional 
status was normal, his body weight was 
3200 grams, his body height was 51 cms, 
and his head circumference was 35 cms. 
A complete blood count taken when he 
was admitted to the hospital showed 
hemoglobin level 10.30 g/dL; leukocyte 
22.860 x103/µL; hematocrit 30.90%; and 
thrombocyte 387.000/µL. White blood 
cells were showed a shift to the left with 
neutrophil dominance 61.6% and CRP 
13.72. Both knee synovial joint liquid 
and sputum culture showed Klebsiella 
pneumoniae and blood culture showed 
Staphylococcus hominis.

X-ray finding was found soft tissue 
swelling on both knees (Figure.2), and 
ultrasonography examination was found 
fluid collection complex suprapatellar 
bilateral (right volume is 4 cc, left volume 
is 1.4 cc) suggest with septic arthritis 
with suspected abscess formation. Knee 
MRI was performed and found free intra 
articular fluid, suprapatellar pouch with 

Figure 1. Bilateral knee joints
 Both knees were swollen and red. In palpation, the knees 

were warm, tender, and painful. There were limitations in 
the range of motion of both knees.

Figure 2. Bilateral knee x-ray in the first admission. Red 
arrows: x-ray shows soft tissue swelling on both 
knees.

Figure 3. MRI examination result of patient’s genu
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inflammatory markers are not specific 
for the diagnosis of septic arthritis.11 In 
this case, the patient came with swelling 
of both knee joints two weeks before 
admission. No trauma was mentioned by 
the mother. The patient also had a fever 
three days before admission. There wasn’t 
another abnormal manifestation during 
physical examination, the most prominent 
presentation was diffuse swelling of 
both knees accompanied by fever. The 
laboratory result shows an increase in 
PMN and CRP in blood.

Septic arthritis neonates have several 
imaging modalities for investigation, 
including plain radiography, 
ultrasonography, bone scintigraphy, 
and MRI, none of which is without 
shortcoming.3,14 Although plain 
radiographs of bone are often normal, 
x-ray images can show capsule swelling. 
Widening of the joint space, subluxation 
or dislocation, radiolucency of the 
proximal femoral metaphysis, or periosteal 
elevation of the upper end of the bone.15 
Ultrasonography has several advantages 
over bone scintigraphy and MRI; the 
examination process is fast, non-invasive, 
portable, and relatively inexpensive. 
Ultrasonography has been shown to 
confirm or exclude effusion in children 
safely and may also be used to identify 
periosteal elevation, cortical erosion, or a 
subperiosteal collection.3 

MRI is one of the supporting 
examinations that can determine 
the extent of soft tissue involvement 
(multiplanar). MRI provides soft tissue 
and bone contrast which is particularly 
useful in neonates and young children 
because it allows assessment of cartilage 
(including growth plate) involvement. 
This examination is good for evaluating 
complex sites such as the spine (discitis) 
to exclude extradural collections causing 
spinal cord compression. Under active 
inflammation and infection conditions, 
there will be a low signal on T1 weighting 
and a high signal on T2 weighting and 
STIR sequences. In addition, MRI is also 
useful for detecting fluid in the bone 
and adjacent osteomyelitis. There are 
drawbacks to MRI, which are expensive 
and require sedation or general anesthesia 
in the neonate.14 In this patient, genu X-Ray 
and USG of genu have been performed, 

giving well visualization. Although good 
visualization, MRI is still needed to know 
the lesion of bone further and the bone 
infection spread. Another measure must 
be taken if another bone is suspected of 
becoming infected because the limb was 
threatened.

The most common bacterium that 
causes septic arthritis worldwide is 
Staphylococcus aureus. Other organisms 
that can also cause are Klebsiella 
pneumoniae, Group B streptococci, 
Escherichia coli, Enterobacter sp., 
and Candida sp.5 After entering the 
joint space, the bacteria will trigger an 
acute inflammatory process with rapid 
development. This condition causes a 
response from the synovium resulting in 
hyperplasia of the proliferative layer cells 
and the entry of inflammatory cells. In 
infected joints, phagocytic cells, including 
neutrophils and macrophages, migrate 
chemotactically, facilitated by a gradient 
of bacterial products and immune 
response mediators. In inflammatory 
conditions, neutrophils play a major 
role in the first line of defense against 
pathogens, including bacteria. Leukocytes 
are the first to migrate to the site of 
infection, while activated macrophages 
are recruited to the joint, followed by 
T-lymphocytes. This destruction is caused 
by inflammatory cytokines and proteases 
as well as microbial components. Adhesins 
are microbial surface components that 
mediate staphylococcal attachment to 
intra-articular proteins (e.g., elastin, 
laminin, fibronectin) that have been 
shown to influence the ability of S. aureus 
to cause septic arthritis.16 Theoretically, 
infection can reach bone (or joint) 
via three main routes of blood flow 
such as hematogenous spread, direct 
contamination (e.g., penetrating or stab 
wounds, surgery) and contamination 
from nearby infections (e.g., cellulitis). 
Nevertheless, in the neonatal group, the 
presence of rich vascular supply and lack of 
synovial basement membrane in the joints 
of newborn infants become predisposing 
factors of secondary hematogenous 
seeding of infective organisms in septic 
arthritis.15

In this patient, the aspiration of pus 
culture showed Klebsiella pneumoniae 
with ESBL spectrum, which is one of the 

bleeding component, and erosion of 
the epiphysis cartilage accompanied by 
warming of the bilateral (dominant left) 
genu suspect et causa infection process 
and hemophilic arthropathy (Figure.3).

During admission, the baby was treated 
with cloxacillin 60 mg/kgs bodyweight for 
14 days and debridement was performed 
on both knees. He was also consulted by 
the physiotherapist to perform an active 
assistive exercise. After several days of 
treatment, he was discharged and followed 
up in the outpatient department. One year 
after discharge, the physical examinations 
showed normal findings and had a normal 
gait.

DISCUSSION
Septic arthritis is defined as the 
inflammation of the synovial membrane 
with purulent effusion into the joint 
capsule due to suppurative infection of a 
joint.9 The early clinical manifestations 
of neonatal septic arthritis are often 
nonspecific with signs of septicemia, 
painful legs, pseudo-paralysis, lack of 
movement, restlessness and refusal to eat 
or drink. Other manifestations can also 
be fever, neurological manifestations, 
respiratory distress, abdominal distension, 
cholestasis or irritability.6

There are fewer clinical signs of 
neonatal septic arthritis compared with 
older children and adults, making it more 
difficult to diagnose osteomyelitis and/
or arthritis in neonates. This condition 
may be caused by the newborn’s immune 
system not being optimally developed, so 
they are less able to increase the immune 
response. Atypical clinical manifestations 
and generally normal laboratory results 
also cause diagnosis to be often delayed 
and may be difficult to establish.4,10 One 
of the hallmarks of septic arthritis is 
low glucose levels and elevated levels 
of protein or lactic acid in synovial 
fluid. However, these values   are non-
specific and can be found in all forms of 
inflammatory arthritis.9,11 An increase in 
inflammatory markers such as erythrocyte 
sedimentation rate and C-reactive protein 
with leukocytosis, together with clinical 
history findings suggestive of septic 
arthritis and an increased synovial WBC 
count greater than 50,000 /μL does have 
a high sensitivity.12,13 However, elevated 
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commonest bacteria found in the infection. 
There is no source of infection found in the 
child,  so the infection is suspected to be 
late-onset sepsis via hematogenous spread.  
The pathology anatomy result shows many 
mononuclear cells reside in synovial 
fluid and pus suggest chronic infection. 
Moreover, MRI also shows a wide bleeding 
area that suggests a hematogenous spread 
source. On the other hand, the evidence 
of perinatal infection is supported by a 
history of fever during the first trimester, 
vaginal discharge since early pregnancy, 
and betel leaf herbs at the beginning of 
pregnancy.  Other risk factors of septic 
arthritis in this patient include premature 
birth and perinatal asphyxia, resulting 
in transient bacteremia. The history 
of patient was treated in the Neonatal 
Intensive Care Unit (NICU) also indicates 
that he had multiple potential portals for 
entry of bacteria into the bloodstream, 
including indwelling lines, repeated 
laboratory draws, and thin skin that may 
be injured easily 

The treatment of SA should be started 
without delay after synovial fluid and 
blood samples have been obtained with 
high-dose empirical IV antibiotics. At 
present, there is still no consensus on 
antibiotics therapy in septic arthritis of 
neonates. Several studies recommend that 
empirical antibiotic treatment should be 
initiated immediately, and later modified 
once the causative microorganism 
has been isolated. The choice of an 
empirical antimicrobial therapy should 
consider patient age, immunization 
status and condition (underlying disease, 
disease severity, and risk factors), local 
epidemiological patterns, the antibiotic 
susceptibility of local isolates, gram 
stain result of the aspirate, and regional 
microbiological profile, including the 
prevalence of MRSA in the community. 
Being the most common cause of SA, 
an antibiotic against Staphylococcus 
aureus or MRSA should always be 
included.9,12,15 The empiric treatment for 
children three months or older should 
cover Staphylococcus aureus and other 
Gram-positive organisms. The first 
choice is anti-staphylococcal penicillin 
or a first-, second-, or third-generation 
cephalosporin depending on the severity 
of the illness.9 The two studies state that 

the initial antibiotic therapy should cover 
Gram-positives (particularly S. aureus and 
GAS) and that clindamycin effectively 
treats infections due to clindamycin-
sensitive MRSA.12,15 When the MRSA 
prevalence for a specific region is >10–
15%, then clindamycin should be added. 
If local clindamycin resistance rates are 
>10–25%, or in a setting of clindamycin 
inducible resistance, vancomycin should 
be preferred. Additional antibiotics should 
be considered in children not immunized 
against Hib.14

Some infection societies and specialists 
have recommended 4 to 6 weeks of 
antibiotics by intravenous.11 However, 
most studies pertain to osteomyelitis 
and septic arthritis in neonates have 
reported shorter intravenous regimens 
(from approximately 1–4 weeks).11,17 The 
empiric antibiotic regimen in infants (1 to 
3 months) is combined with vancomycin 
and gentamicin. A 15 mg/kg dose of 
vancomycin is administered intravenously 
every 6 to 8 hours, with a target trough 
of 15 to 20 mcg/ml. Creatinine levels and 
trough targets must be monitored every 2 
to 3 days. A 2 mg/kg dose of gentamicin is 
administered intravenously every 8 hours 
for full-term infants. Suppose the patient 
is aged <29 weeks, a 4 mg/kg dose of 
gentamicin should be administered every 
36 hours. If the patient is aged ≥29 weeks, 
the same dosage should be administered 
every 24 hours.17 These recommendations 
vary markedly by institutions based on the 
local microbiology and epidemiology. In 
this patient, the antibiotic was given within 
two weeks and there is an improvement 
which suggests antibiotic treatment vary 
among the patient and from the clinical 
course.

To date, the use of systemic 
corticosteroids together with antibiotics 
in septic arthritis in pediatric patients is 
beneficial, although there is insufficient 
research evidence to support this effect 
in adults. One meta-analysis study 
demonstrated a beneficial effect of 
corticosteroid use in SA. It was explained 
that the impact of using corticosteroids as 
adjunctive therapy to antibiotic therapy 
in the treatment of pediatric patients 
with AS could shorten the duration 
of intravenous antibiotic treatment, 
accelerate the transition from treatment 

to oral antibiotics and normalization 
of C-reactive protein, which ultimately 
results in a decrease in the length of 
hospital stay. Therefore, it is recommended 
the use of corticosteroids as adjunctive 
therapy with antibiotics in the treatment 
of children with SA.18 Pathogenesis, the 
damage inflicted on infected joints is the 
result of the host inflammatory response 
as opposed to direct damage caused by the 
organism, so corticosteroids can given to 
suppress the inflammatory process.19 No 
systemic corticosteroid was given in this 
case, but a favorable outcome is expected.

Septic arthritis is a clinical emergency, 
and prevention of significant long-term 
morbidity depends on timely diagnosis 
and relief of pressure; either by ultrasound-
guided joint aspiration or more invasive 
surgical techniques.20 Irrigation and 
debridement must be urgently performed 
to clear the joints of bacteria, associated 
enzymes, and degradation materials 
that can destroy the articular cartilage, 
reduce intraarticular pressure, and 
decrease epiphyseal ischemia. This can 
be done openly via an anterior approach, 
providing direct access to the joint and 
avoiding the ascending branch of the 
medial circumflex artery.21 The joints 
of neonates are small; the knee of one, 
for instance, is only about the size of the 
interphalangeal joint of an adult thumb. 
Therefore the incision for arthrotomy of 
the knee must necessarily be small. Access 
to the joint is consequently technically 
difficult and limited. Introducing and 
maintaining a suction drain in such small 
joints is also difficult. After an arthrotomy 
is performed, a drain is placed and 
irrigation is performed to allow continued 
drainage of the joint postoperatively.21 In 
this patient, debridement and arthrotomy 
were performed with antibiotic cloxacillin 
given until maximum dose. The result was 
good and the patient recovered clinically 
and resolved its sign and symptom. The 
prevention of nursery infections may also 
help to reduce the incidence of neonatal 
septic arthritis.

The most serious complication of 
septic arthritis, especially in newborns, is 
avascular necrosis, leading to the partial or 
complete destruction of the capital femoral 
epiphysis, the growth plate, or both.1 Septic 
arthritis in the neonate gives rise to more 
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serious handicaps. This can be explained 
by the fact that in premature infants, the 
ossific nucleus of the end of the bone has 
not yet appeared, and in addition, there 
is no epiphyseal plate. In these neonates, 
the infection begins in the vulnerable 
cartilage precursor of the end of the bone, 
causing rapid destruction with consequent 
joint destruction, growth arrest, and 
subsequent leg length discrepancy.20,21 The 
early orthopedic, pediatric intervention 
is important for the early preservation of 
anatomical and functional support in this 
patient.

CONCLUSION
Difficulties in diagnosing and managing 
AS in neonates are caused by unclear 
signs and symptoms in the early stages. 
Therefore early diagnosis and appropriate 
treatment are important to get a good 
outcome and avoid sequelae. Several 
imaging modalities can be used to assess 
neonatal SA, including plain radiography, 
ultrasonography, and MRI. SA treatment 
should be started without delay after 
synovial fluid, and blood samples have 
been obtained, i.e., by administering high-
dose empiric IV antibiotics. Empirical 
antibiotic treatment should be initiated 
immediately and subsequently modified 
after the isolated causative microorganism. 
Early pediatric orthopedic intervention is 
also important to achieve a good prognosis 
in terms of anatomical and functional 
conditions in these patients.
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