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Abstract

Septic arthritis is a rare condition in children, especially in neonates. Early recognition and proper treatment are

required to avoid serious complications. We present the case of a male newborn diagnosed with septic arthritis

of the right elbow who was treated with repeated joint aspiration and i.v. antibiotics (Amikacin and Meropenem,).

Blood culture and joint cultures were positive for Klebsiella pneumoniae. The final outcome was good, with no

apparent local or systemic complications. General considerations regarding this rare condition, etiology and treat-

ment options are also included in the paper.
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Introduction

Septic arthritis represents the bacterial infection
of a joint; it may occur in isolation or related to
a local osteomyelitis with secondary spreading
to the adjacent joint (1). Its incidence is report-
ed to be between 5-12 in 100.000 persons (2),
and it can result in disabling complications, such
as joint destruction or deformity, or even the
patient’s death (3). Septic arthritis in neonates
is characterized by low incidence and lack of
specific symptoms, which may seriously delay
the timing of diagnosis (4,5). The classic pre-
sentation in children is a sick patient with fever,

swollen and painful joint, limited local range of
motion. Weight bearing is severely limited if the
lower limb is involved. Differential diagnosis
includes several conditions, such as: osteomy-
elitis, viral arthritides, and juvenile rheumatoid
arthritis, Lyme disease or sickle cell anemia (6).
Serum WBC, CRP, and ESR levels can help to
differentiate between transient hip synovitis
from septic arthritis of the hip, although the lab-
oratory data must be carefully analyzed (7). The
serum WBC may be elevated above 10 x 10°/L,
but the sensitivity is only 42-90%; the sensitivity
of ESR differs based on the cut-off value that is
selected, with a sensitivity of 66% for 15 mm/
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hr to > than 90% for 30 mm/ hr. A CRP level
of > 10 mg/ L also has a sensitivity approaching
90%. Procalcitonin has also been suggested for
diagnosis purposes, but it requires further studies
before routine use (8,9).

Synovial fluid represents the gold standard test
for diagnosing septic arthritis. Synovial fluid cul-
ture is the single most important test and should
be ordered in all patients from whom synovial
fluid is collected (10). It will demonstrate bacte-
rial growth in 80% of cases of non-gonococcal
septic arthritis. Some biochemical markers of the
synovial fluid, such as proteins, glucose, lactate
and lactate dehydrogenase, are used for diag-
nostic purposes. Synovial lactate levels over 10
mmol/L have been suggested by several studies
to have the best diagnostic accuracy of all syno-
vial fluid markers in patients with septic arthritis.
Blood cultures should also be obtained in pa-
tients with septic arthritis, as they can identify
the etiology of infection in case the synovial flu-
id culture is negative. They will be positive in
1/3 of the patients, and 14% of the patients with
negative synovial fluid cultures will have a posi-
tive blood culture.

The clinical management of suspect cases of
septic arthritis is well defined at this time. If a
child with acute symptoms has elevated CRP
(>20 mg/L) or ESR (> 20 mm/hr) values, a joint
aspiration is performed to identify a purulent
aspirate and obtain a sample for biochemistry
and bacteriology. Blood cultures are also ob-
tained, as stated above. US may be used to de-
tect joint swelling the guide the joint puncture.
Plain X-ray is not very useful in diagnosis, but it
may rule out fractures and detect joint swelling.
MRI is difficult to perform in many institutions
because it requires anesthesia in infants, but it is
very useful to identify adjacent osteomyelitis or
an abscess.

Treatment must be started immediately after ob-
taining samples of synovial fluid and blood cul-
ture. First-line antibiotics include Clindamycin

(or Vancomycin in case of resistance to Clin-
damycin) and first- generation cephalosporins.
Penicillin monotherapy in large doses can be
used in case of infection with S. pyogenes and S.
pneumoniae. Penicillins and cephalosporins can
also be used for cases with K. kingae. In most
cases, antibiotics are given as a short, 2-4-day
course, of i.v. therapy, after which they can be
administered orally if the clinical appearance
is good and the CRP levels are declining. The
total duration of the treatment is 2-3 weeks, de-
pending on the local involvement of the adjacent
bone. Dexamethasone and non-steroidal anti-in-
flammatory drugs (NSAIDs) are also used for
their symptomatic action.

Surgery is a crucial part of the clinical manage-
ment in children with septic arthritis. Repeated
joint aspirations are recommended, and open
arthrotomy is only reserved for cases which do
not respond to this treatment. Another surgical
option is arthroscopy, which can be used in older
children with knee, hip or shoulder arthritis.

We present a case of elbow septic arthritis in a
12-day-old neonate which was properly diag-
nosed and treated.

The informed consent was obtained from the
subject and the protocol has been approved by
the Ethics Committee of the Suceava Emergency
County Hospital, 8/15.03.2022.

Case presentation

A 2-week-old newborn male admitted to the
Neonatal Intensive Care Unit (NICU) of our
hospital developed progressive right arm swell-
ing and decreased elbow range of motion (ROM)
starting on the 12th day of life. His personal
history was significant for twin pregnancy and
prematurity (gestational age — 33 weeks). His
birth weight was 1810 gr and his Apgar scores
were 7 and 9 at 1 and 5 minutes, respectively.
He had moderate respiratory distress after birth,
with a few episodes of dyspnea and cyanosis, for



Revista Romdna de Medicina de Laborator Vol. 30, Nr. 3, Iulie, 2022 341

which he was admitted to NICU for appropriate
treatment. He received mask-delivered O,, Am-
picillin, Miophyllin and i.v. hydration with good
clinical response. Local right arm symptoms de-
veloped over 3-4 days, but he had no fever and
the clinical condition was good. A sepsis work
out performed and he received Ceftriaxone em-
pirically. Chest X-ray was negative for pulmo-
nary lesions; right arm X-ray also showed no
apparent bone lesions.

Urine culture was negative, as well as the results
of a CSF (cerebrospinal fluid) aspiration sample.
While the WBC level was normal, the CRP level
on the 4" day of local symptoms was 0.677 mg/
dL (normal value < 0.5 mg/dL) - see Table 1,
row 1. With the suspicion of arthritis or osteo-
myelitis, a surgical consultation was required.
On local examination, he was found to have
apparent right elbow pain and swelling, with in-
crease local temperature. Clinical examination
raised the suspicion of elbow arthritis; informed
consent was obtained from the family and elbow
aspiration under local anesthesia was performed.
No other radiological studies (US or MRI) were
performed, given the likely diagnosis of arthritis
and the need for rapid diagnosis. Green pus in
amount of 4-5 mL was obtained and sent for com-
plete microbiological examination (microscopy,
culture and sensitivity testing). Blood cultures
were also taken the same day. Based on the clin-
ical appearance (joint pain and swelling, upper
arm pseudo-paralysis), elevated CRP levels and
appearance of joint aspirate (pus), a diagnosis of
septic arthritis of the elbow was confirmed. The
patient was started on Amikacin 5 mg/kg BID

and Meropenem 40 mg/kg TID. Two days later,
a second right elbow aspiration was performed
because local swelling and pain persisted and the
CRP level had increased to 3.399 mg/dL (see Ta-
ble 1, row 2). Another 1 mL of pus was obtained
and sent again for analysis. Both pus cultures as
well as blood culture were positive for EsPLA
(+) K. pneumoniae — as etiological agent. Iden-
tification was done by classical microbiological
methods (culture on selective media; identifi-
cation by multitest media) and sensitivity test-
ing by disk diffusion method (Bauer Kirby) ac-
cording to CLSI. It was sensitive to: Amikacin,
Amoxicillin/ Clavulanic Acid, Chloramphen-
icol, Ciprofloxacin, Ertapenem, Gentamicin,
Meropenem, Piperacillin/ Tazobactam; resistant
to: Ceftazidime, Ceftriaxone, Cefuroxime, Ka-
namycin, Ticarcillin. Resistance phenotype was
the same for both K. pneumoniae strains - from
blood culture and joint aspirate. Afterwards, the
clinical course was favorable, with gradual de-
crease of local inflammatory changes. A third
aspiration was again performed after 3 days, but
failed to produce a significant amount of pus or
local secretion, which was considered to repre-
sent local healing of the inflammatory process.
Lab values also showed near-normal levels - see
Table 1, row 3. The patient was able to resume
active movements and ROM gradually returned
to normal. He received Amikacin 5 mg/kg BID
and Meropenem 40 mg/kg TID for 14 days,
followed by Ampicillin/ Sulbactam 100 mg/
kg/day for another 8 days. He was discharged
3 weeks after the onset of the acute episode in
good health condition. Laboratory inflammation

Table 1. Laboratory data

Date of test CRP (mg/dL) WBC (x 10%/uL) PMNeu (%)
11th July 2021 0.677 16.08 59.3
13th July 2021 3.399 8.98 64.3
15th July 2021 1.088 10.65 46.1
19th July 2021 0.61 9.63 35.9
24th July 2021 0.046 9.73 32.6
st August 2021 0.007 9.13 33.2
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markers (CRP, WBC and Neu%) were normal
(Table 1- rows 3-6), and a second blood culture
drawn before discharge was negative. At 1- and
3-month visit he was doing well with no residual
changes and normal ROM for the right elbow.

Discussion

Elbow arthritis in newborn is a rare condition
(1-3). Early diagnosis is mandatory in order to
avoid permanent dysfunction or deformity. Var-
ious maneuvers performed around birth (umbil-
ical vein catheterization, femoral artery blood
sampling, etc.) represent risk factors, and infec-
tion with Staphylococcus aureus is seen most
frequently. However, characteristic signs and
symptoms often lack in small children, which
can obscure the diagnosis. Generally, it mani-
fests as a septic condition with fever, poor oral
intake, irritability, etc. Local symptoms develop
later and may contribute to the failure of proper
diagnosis and treatment. It was suggested that
careful clinical examinations and the use of vari-
ous radiological techniques, including US, MRI,
and arthrography, may help to obtain an early di-
agnosis. In our case, clinical examination raised
the suspicion of elbow arthritis, which was con-
firmed by joint aspiration, culture and sensitivity
testing of the pus.

Traditionally, surgery and antibiotics have been
considered the mainstay of treatment (10, 11).
Surgical drainage was recommended in most pa-
tients with septic arthritis. Advantages include:
- drainage of pus with decrease in local joint
pressure, which can further decrease the risk of
complications such as avascular necrosis (AVN)
of the bone or growth disturbances as a result of
permanent cartilage damage; - pus or joint se-
cretion sampling for histological and microbio-
logical studies (12,13). However, several studies
have also shown good results without surgery
in children with septic arthritis. Frederiksen et
al. reported a number of 25 neonates with septic

arthritis treated without surgery, of whom 66%
recovered without sequelae (11). Li et al. (14)
published their results with delayed treatment of
septic arthritis in 52 cases, and found no differ-
ences between patients who had surgery and pa-
tients without surgery in terms of complications
or outcome. Further data are required to clarify
this issue, but for us it looks appropriate to drain
a joint with obvious collection (pus) inside.

In what concerns the etiology of septic arthritis
in neonates, the study performed by Li et al.
on 52 cases identified S. aureus and Klebsiella
spp. to be the most commonly involved patho-
gens (14). According to a study published by
Cohen et al., the knee was the most common
joint involved in neonatal arthritis, followed by
hip, ankle, shoulder, and elbow joints (15). The
pathogens involved in neonatal arthritis include
Klebsiella pneumoniae, Kingella kingae, Strep-
tococcus pyogenes, and Streptococcus pneumo-
niae (16-19). The same study concluded that
surgery is complementary to antibiotics in the
management of arthritis and not complementa-
ry resource antibiotics, postulating that the joint
must be washed and the pus has to be drained.
In our study, K. pneumoniae was identified in
all cultures (2 aspirate samples and blood cul-
ture).

Finally, it has to be mentioned that Paakkonen
introduced a simplified diagnosis and treatment
protocol for neonatal arthritis (6); according to
this, the presence of clinical signs and symptoms
(fever, local pain, and swelling, etc.) sugges-
tive for septic arthritis and pathological lab data
(WBC, CRP, ESR) should allow the surgeon to
perform joint punction and aspiration and pre-
scribe empiric antibiotic coverage until bacteri-
al identification and sensitivity testing become
available. We found this approach to be appro-
priate for our case, where we had a high index of
clinical suspicion confirmed by increased CRP
levels. Close clinical and laboratory data mon-
itoring prompted a second aspiration procedure,
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after which the clinical course was favorable and
the final outcome was very good.

Conclusions

Septic arthritis of the elbow should be prompt-
ly recognized based on a high index of clinical
suspicion and the appropriate use of laboratory
and radiology information. We consider that sur-
gery is an essential part of the treatment proto-
col, besides antibiotics. Medium- and long- term
follow-up is required in order to rule-out the ap-
pearance of local or systemic complications.
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