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A B S T R A C T

Osteomyelitis in neonates is quite uncommon and often appears without a typical sign. Clini-
cians' late diagnosis and inappropriate treatment may result in severe sequelae. We report a rare
case of osteomyelitis and septic arthritis infant with a mother's previous medical history of sys-
temic lupus erythematosus at nine years old. Anti Lupus Anticoagulant (LA) result shows the in-
fant also suffers from neonatal lupus erythematosus (NLE). Early diagnosis and proper manage-
ment of the patient may produce better outcomes.

1. Introduction
Acute osteomyelitis is a rare complication in neonates. However, due to their immature immune response, neonates are more sus-

ceptible to osteomyelitis than older children. The neonatal osteomyelitis diagnostic and management are challenging for the clini-
cian. Preterm infants are at high risk for osteomyelitis because of frequent blood drawing, invasive monitoring procedures, intra-
venous catheter utilization, ventilatory support, and bacteremia due to nosocomial pathogens [1]. The overall incidence rate for bone
and joint infections is 0,12 per 1000 live births and 0.67 per 1000 neonatal intensive care unit admissions, with a mortality rate of
7.3% [2]. Some recent studies have reported an estimated 1–3 per 1000 hospital admissions for neonatal osteomyelitis [3]. Septic
arthritis is an infection of joints in the neonatal period, commonly due to hematogenous spread from distant infectious sites. In the
neonatal period, the metaphysis and joint space are connected because, within the first 12 months of life, capillaries originated from
the metaphysis in long bones passing the epiphysis line vertically. Therefore, septic arthritis and osteomyelitis frequently occur dur-
ing the neonatal period [4].

Neonatal Lupus erythematosus (NLE) is an autoimmune disease in the neonatal period caused by transplacental passage of mater-
nal IgG autoantibodies to the newborn. It manifests as a wide clinical spectrum of cutaneous, cardiac, hematology, hepatobiliary, cen-
tral nervous, and pulmonary systems. The incidence of NLE approximates to 2% in mothers with autoantibodies with an 18%–20% re-
currence rate in the following pregnancies [5]. In this case, we report an extraordinary case of neonatal osteomyelitis and septic
arthritis in an infant with NLE.
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2. Case presentation
A female infant was born at 35–36 weeks gestational age by cesarean section due to fetal distress and IUGR. The Apgar scores were

6 and 7 at one and 5 min, respectively, birth weight was 1565 g, length was 42 cm, and the head circumference was 29 cm. She was
breathing spontaneously with tachypnea and an increase of work breathing. The initial laboratory results were within normal limits.
The platelet count was 232x109/L, white blood count 11.720/mL, hemoglobin 14,5 g/dL, and TSH screening 0,9 mIU/mL. The radi-
ography examination showed hyaline membrane disease grade 1. The echocardiography showed moderate patent ductus arteriosus
(PDA) with a diameter of 2 mm and mild secundum atrial septal defect (ASD). The baby was diagnosed with neonatal preterm, low
birth weight (LBW), asymmetrical small for gestational age (SGA), hyaline membrane disease, PDA, and mild secundum ASD. The in-
fant was admitted to the neonatal intensive care unit and was supported by Continuous Positive Airway Pressure for three days due to
respiratory distress (Fig. 1).

The patient developed marked jaundice and pale skin, poor feeding, and lethargy on the eighth day of admission. The patients'
general condition was stable, with a temperature of 36.6 °C, a respiratory rate of 48 breaths/minute, and a heart rate of 154 beats/
minute. On physical examination, abdominal distention, cutaneous erythematous lesions, knee swelling, decreased leg movement,
and irritability were found. We noticed pale conjunctiva, icteric sclera, generalized jaundice, swollen labia majora and hip joint, and
erythematous lesions on the skin around the knees and ankles (Fig. 2A–B). There was an ulcer on both ankles (Fig. 3A–B). We applied
soft restraints to immobilize the lower extremities. Both liver or splenic enlargement were not found. We noticed a heart murmur on
auscultation. However, the signs of arrhythmia or heart block in ECG examination were absent.

Fig. 1. Baby gram of the baby on the first day of life.



Journal of Pediatric Surgery Case Reports 76 (2022) 102095

3

V. Diana et al.

Fig. 2. A–B. The skin on the knee area appears swollen and red. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web ver-
sion of this article.)

Fig. 3. The ulcers affect both ankles.

Based on the suspicion of sepsis, we performed diagnostic work-ups. Laboratory examination showed a decline in the platelet
counts 4 × 109/L, hemoglobin 10.2 g/dL, white blood count 3460/mL, elevated reticulocyte 3.4%, elevated CRP of more than 200
mg/L. Hepatobiliary screening showed high total bilirubin 11.1 mg/dL with direct bilirubin 1.79 mg/dL, elevated AST 55 U/L, and
decreased albumin 2.6 g/dL. Blood culture revealed a sterile result. The ankles' pus specimens were cultured and showed Klebsiella
pneumoniae isolates susceptible to chloramphenicol, doripenem, meropenem, and imipenem fosfomycin, levofloxacin, and netilmicin.
(see Table 1)

Radiological examination showed hyaline membrane disease and necrotizing enterocolitis grade two. The femur X-Ray showed
osteomyelitis on the metaphysis of the proximal right femur (Fig. 4). It was confirmed by hip ultrasonography that showed thickening
of the right hip synovial and minimal joint effusion with erosion (Fig. 5).

Neonatal osteomyelitis and septic arthritis diagnosis were established. Following the antibiogram test results from the isolation of
Klebsiella pneumonia, 20 mg/kg/dose meropenem was administered. No surgical procedure is needed, according to the orthopedic
surgeon.
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Table 1
Laboratory results of the patients.

Laboratory Examination 1st day 3rd day 8th day 17th day 27th day

Hemoglobin 14.5 10.2 13.7
Leucocyte 11,720 3460 19,420
Platelets 232,000 4000 64,000
Reticulocyte 5% 3.4% 1.9
C-Reactive Protein 2 >200 77
Albumin 2.9 2.6 2.7
Total Bilirubin 7.11 11.1
Direct Bilirubin 0.42 1.79
AST 55 30
ALT 9 23
Lupus Anticoagulant-1 68.7
Lupus Anticoagulant-2 40
LA1/LA2 1.7
Anti SS-A(Ro) negative
C3 98.41
C4 21.29

The mother has a clinical history of systemic lupus erythematosus. She underwent arthritis and nephrotic lupus symptoms at nine
years old and consumed steroids from a pediatrician. According to the mothers' clinical history and cutaneous and hematological
findings, we suspected NLE and performed further laboratory investigations. The patients' serological test revealed the positive result
of Anti Lupus Anticoagulant 1 and Anti Lupus Anticoagulant 2, negative of Anti Ro, and normal range of complement C3 and C4.
Serological evaluation of the mother was positive for anti-LA, anti-Ro, and anti-dsDNA.

Methylprednisolone tablets 0.9 mg twice daily for 30 days began administered at 28th year old. The patient's received exclusive
breastfeeding. The patient's body weight increased to 1875 g, length 45 cm, and head circumference 31 cm on the follow-up visit. The
screening of ROP, audiology, and head ultrasound were within normal. After three weeks of treatment, a depletion in CRP and white
blood cell count were noticed, and the clinical improvement was remarkable. The patient was discharged home after a month of nurs-
ing. On the outpatient follow-up visit, we found the recovery of joint movements and improvement of the patient's overall condition
without sequelae.

3. Discussion
Osteomyelitis is an inflammation of the bone caused by infection of bacteria or other pathogens involving the bone and/or bone

marrow. Osteomyelitis in neonates is uncommon. The incidence of acute neonatal osteomyelitis is 1–3 per 1000 NICU admissions.
The overall incidence of neonatal osteomyelitis is 1 per 5000–15,000 live births [3]. The diagnosis is challenging and often delayed
because it is frequently presented with a nonspecific sign, unlike older children. Diagnosis is typically based on positive pus cultures
with bone destruction in radiographic findings at the time of presentation. Neonatal osteomyelitis risk factors include chorioamnioni-
tis, perinatal asphyxia, prolonged rupture of the membrane, prematurity, frequent blood drawing, invasive monitoring or procedures,
intravenous catheter, ventilatory support, and bacteremia due to nosocomial pathogens [1]. Staphylococcus aureus, group B Strepto-
coccus, and Gram-negative bacteria such as Escherichia coli and Klebsiella pneumoniae are the most common causes of acute os-
teomyelitis [4].

Our patient's osteomyelitis symptoms were knee swelling, limitation, and pain of motion in the affected limbs. Risk factors of os-
teomyelitis in our patient were prematurity and intravenous catheter. Elevated CRP, a reliable inflammatory marker, was remarkable
in the laboratory test. The radiology examination of swollen joints showed osteomyelitis at the metaphysis of the proximal right fe-
mur. The sensitivity pattern of isolated Klebsiella pneumonia from pus specimens exhibited high sensitivity to several antibiotics, in-
cluding meropenem.

Septic arthritis, the infection of joints, frequently occurs with osteomyelitis in the neonatal period. The disease usually occurs due
to haematogenously spread from distant infectious sites. There is communication between epiphyseal and metaphysis blood vessels in
the first 12 months of life allowing the spread of infection into the joint space. Septic arthritis and osteomyelitis in neonates tend to
involve the lower limbs than the upper limbs (70–80% vs. 10–20%). The most often clinical findings are soft tissue swelling and
pseudoparalysis. Neonatal septic arthritis-associated risk factors are prematurity, low birth weight, asphyxia, bacteremia, intra-
venous or umbilical catheter, and heel prick test [5].

We found soft tissue swelling and pseudoparalysis, but no fever was present in our case. Fever is missing in half of neonates' septic
arthritis cases. Streptococcus aureus, group B staphylococcus, and gram-positive enterococcus are the most frequent neonatal septic
arthritis pathogens. Before immunization with conjugate vaccines, Hemophilus influenza type B was responsible for over half of bacter-
ial arthritis cases in infants. In recent years, Klebsiella pneumoniae is the most common cause of nosocomial infections. The examina-
tion of purulent fluid is a gold standard for detecting microorganisms in gram staining and specimen culture. After the diagnosis is es-
tablished, antibiotic treatment should be initiated early [6].

In this case, Klebsiella pneumoniae was detected on pus examination. A regular CRP test is needed to monitor treatment response
and to determine the complications. The antibiotics of choice for neonatal osteomyelitis are the combination of penicillin or ampi-
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Fig. 4. Osteomyelitis at the metaphysis of the proximal right femur (Yellow arrow). (For interpretation of the references to colour in this figure legend, the reader is re-
ferred to the Web version of this article.)

cillin with cefotaxime sodium, ceftriaxone, cefuroxime sodium, MRSA infection vancomycin, or a selection of clindamycin. The pa-
tient shows improvement, and the inflammatory markers show normal limits in 3–6 weeks. Joint cavity decompression, drainage of
pus, and other supportive therapies are necessary depending on the severity of symptoms [6].

Neonatal lupus erythematosus (NLE) is an autoimmune disease in the neonatal period caused by transplacental passage of mater-
nal IgG autoantibodies against Ro/SS-A, La/SS-B, and U1 ribonucleoprotein. These autoantibodies invade the normal protein in the
cell's nucleus, which causes tissue impairment. Transplacental IgG autoantibodies bind specifically to apoptotic cells in selected fetal
organs. Human IgG apoptosis cell complexes are detected in the heart, skin, liver, and newly formed bone of fetuses, similar to the or-
gan involvement in NLE. It causes a broad clinical spectrum of cutaneous, cardiac, and systemic abnormalities in infants. This condi-
tion was first described in 1954 by McCuistion and Schoch, who reported a case of a transient lupus skin lesion in an infant with an
ANA-positive mother [7].The most common presentation is cutaneous lupus erythematosus, although other systems such as cardiac,
hematological, hepatobiliary, central nervous, pulmonary, and musculoskeletal systems may be involved. Skin lesions may not pre-
sent at birth but start to develop during the first weeks of life.The condition is usually benign and self-limited but sometimes may be
associated with severe sequelae [8].

Our patient presents with a spectrum of cutaneous manifestations that erythematous and swelling skin at the ankle and knees. The
patient also suffered from thrombocytopenia and anemia that presented in the second week. Hematological complications occur in
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Fig. 5. Ultrasonography of the hip joint reveals thickening of the right hip synovial and minimal joint effusion with erosion (Red arrow). (For interpretation of the refer-
ences to colour in this figure legend, the reader is referred to the Web version of this article.)

approximately 10%–35.3% of the NLE cases. The hematological manifestations may not be present at birth and develop over time,
and are often associated with other NLE manifestations.

Hematological manifestations of NLE are anemia, neutropenia, thrombocytopenia, bone marrow failure, disseminated intravascu-
lar coagulation, and thrombosis. Cytopenias are the classic hematological presentation of NLE mainly due to immune suppression of
the bone marrow by maternal autoantibodies and to a lesser extent due to peripheral destruction of blood components. Maternal
auto-antibodies SSA/Ro and SSB/La are associated with neonatal cytopenia and antiplatelet antibodies have been described in associ-
ation with thrombocytopenia. Infants with severe hepatic and hematological involvement may require systemic corticosteroids, intra-
venous immunoglobulins, or immunosuppressive agents [9]. NLE should be considered a potential diagnosis of a neonate with throm-
bocytopenia, neutropenia, and anemia, especially if present with concurrent rash, hepatitis, or heart block. The presence of autoanti-
bodies in the mother or infant can establish the diagnosis. There may be an underestimation of the incidence of NLE because of the
mild or transient nature of symptoms. Nonetheless, NLE patients and their asymptomatic mothers require monitoring of autoimmune
disease development. Future siblings are at risk for NLE. Therefore, counseling and prenatal monitoring are recommended. Symptoms
typically disappear with the clearance of maternal antibodies from the neonatal circulation, except when the disease is extensive or
involves vulnerable tissues. Early diagnosis, intensive monitoring, and appropriate treatment with the immunosuppressive agent may
protect the organ in selected cases [10,11].

NLE diagnosis in our case was established based on the cutaneous erythematous, hematological abnormality, and detection of au-
toantibodies anti-LA in the mother and the patient. The histopathological examination should be performed if in doubt, which pre-
sents the same characteristics of subacute cutaneous lupus. Early diagnosis is essential in NLE to avoid permanent sequelae and even
death due to cardiac complications. The association of osteomyelitis with NLE is infrequent. Osteomyelitis could be a complication of
infection triggered by transplacental transmission of maternal autoantibodies from the mother that causes immune suppression of the
bone marrow, induced thrombocytopenia, anemia, and leucopenia. Autoantibodies that cross the placenta also cause developmental
abnormalities of the organ, including bone. The bone immaturity makes it susceptible to any infection, especially in premature in-
fants who experience invasive procedures.

NLE requires a multidisciplinary approach for detection and early intervention in some cases. Intensive monitoring is required for
all infants with nonspecific symptoms of late-onset septicemia and NLE. Early diagnosis is vital since NLE directly impacts the growth,
development, and quality of life of the infant in the future [11].

4. Conclusion
Osteomyelitis and septic arthritis were rare in the neonatal period. Prematurity, umbilical catheter, and immunodeficiency due to

NLE were presumed to be the risk factors. Early diagnosis and appropriate management were crucial since it directly impacts the in-
fant's growth, development, and quality of life in the future.
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