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Abstract: Lyme disease is the most common vector-borne
illness in the United States. However, Lyme arthritis is a
diagnosis that is often missed, even in children, who are
the population with the highest incidence of Lyme disease.
Lyme arthritis, which presents in the later stage of Borrelia
burgdorferi infection, needs to be recognized and managed
promptly, especially in endemic areas or when exposure to
ticks is known. We present a case of a 3-year-old female
presenting to the emergency department with a history of
limping for 2 weeks. The mother of the child recognized a
tick bite. However, the child was not taken to seek care
expeditiously, because she had not developed any rashes.
Test results demonstrated that the patient was IgG positive
and IgM negative for Lyme disease, with Western blot
confirming the diagnosis of Lyme arthritis. Most patients
presenting with Lyme arthritis do not recall having a tick
bite, making it difficult to differentiate it from other pedi-
atric conditions. When this diagnosis is missed, it can
result in long-term morbidity, which is generally refractory
to intravenous antibiotic therapy, oftentimes requiring
synovectomy. Hence, this underscores the importance of
the consideration of Lyme arthritis as a differential diag-
nosis in patients presenting with joint effusion.
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In the United States, Lyme disease is mainly caused by
Borrelia burgdorferi, an agent transmitted by Ixodes scap-
ularis and Ixodes pacificus [1, 2]. It is estimated that in the
United States, 476,000 cases of Lyme disease occurred
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annually between 2010 and 2018 [3]. Incidence in endemic
areas is highest among children 5-15 years old and adults
45-55 years old [2]. Lyme disease is the most common
vector-borne disease in the United States [4]. The majority
of cases occur in the northeast (Maine to Maryland), the
Midwest (Wisconsin and Minnesota), and some western
states (northern California, Oregon, Nevada) [4]. In these
areas, Lyme disease may be overdiagnosed leading to
overtreatment, whereas in nonendemic areas, Lyme dis-
ease manifestations may be underdiagnosed [5, 6]. In
endemic areas, the overdiagnosis of Lyme arthritis has
become a large issue, whereas in nonendemic areas, the
diagnosis is often missed in children with acute arthritis
[6]. Symptoms may vary and could be challenging to
recognize considering that some symptoms are similar to
those of other illnesses that present in childhood such as
juvenile idiopathic arthritis [4, 7]. Hence, the issue lies in
the fact that Lyme arthritis may not be considered as part of
the initial differential in children with joint swelling [6].
Lyme disease may be asymptomatic or present in three
stages: early localized, early disseminated, and late disease
[8]. The early localized stage may comprise fevers, chills,
headache, fatigue, muscle and joint pain, and erythema mi-
grans (EM), which usually present 3-30 days after the tick
bite [8]. The early disseminated stage presents after days or
weeks of initial symptoms. It presents with fever, fatigue,
headache, myalgia, or arthralgia. Severe symptoms include
cranial nerve palsies, peripheral neuropathy, meningitis, and
carditis. The most common nervous system involvement,
particularly in children, is facial nerve palsy [8]. In the late
stage, the most common presentation is intermittent or
persistent arthritis in one or more large joints [8]. It is esti-
mated that 50-60% of all patients with untreated Lyme dis-
ease will develop Lyme arthritis [9]. Children have a greater
probability of developing arthritis due to B. burgdorferi
compared to adults and are more likely to have Lyme arthritis
as the only symptom [9]. Most patients present with mono-
arthritis of the knee, which is arthralgia followed by arthritis
or the sudden start of a swollen joint [2]. Lyme arthritis en-
compasses recurrent rounds of joint swelling and pain that
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Figure 1: Anterior view of the legs demonstrates right knee swelling.

stop and start at irregular intervals that could last for days or
months [1]. In children, it mostly affects the knee; however,
multiple joints may also be affected such as the shoulder,
elbow, ankle, and temporomandibular joint [1, 6].

A retrospective study looking at the medical records of
children diagnosed with Lyme arthritis at a Children’s
Hospital in Western New York found that Lyme arthritis
may present with symptoms akin to other forms of arthritis,
such as oligoarticular juvenile idiopathic arthritis [7]. This
could potentially lead to the misdiagnosis of Lyme arthritis
[7]. Hence, it is essential for physicians to keep in mind that
testing is necessary for making the diagnosis of juvenile
idiopathic arthritis over Lyme arthritis [7]. Increasing the
awareness of Lyme disease and Lyme arthritis in non-
endemic areas could lead to an earlier diagnosis and better
management of the disease [7]. Lyme arthritis is usually
seen in primary care, rheumatology, and orthopedic set-
tings [1]. Given the high risk of joint damage and systemic
manifestations, prompt recognition and treatment is
necessary [1]. Lyme arthritis should be included as part of
the differential diagnosis, even without recognition of a
tick bite, because most children who develop Lyme disease
are not aware that they have it [10]. It could take days to
obtain results for serology testing, and treatment must be
started even before diagnostic results are available [11].

Case description

In December 2016, a 3-year-old female presented to a hos-
pital in Pennsylvania with a history of painless swelling and
limping for 2 weeks, preferring her left leg for ambulation.
The mother stated that the child had a history of right knee
swelling (Figure 1) that became worse in the evening, so she
promptly brought the child into the emergency department
for evaluation. The mother denied trauma, fever, night
sweats, weight loss, anorexia, or meningeal symptoms. The
child had no history of developmental delays or similar
symptoms, as well as no family history, bleeding disorders,
medications, or preceding viral symptoms. The mother
denied any history of pain, insect bites, change in activity,
bowel or bladder changes, and motor or neurological
changes. The mother reported that her child’s knee seemed
to make the child uncomfortable with movement and de-
nied any other modifying or associated systemic symptoms.
The mother initially denied history of a tick bite, yet after
focused questioning, the mother stated that the child had
ticks on her approximately 9 months ago. However, because
the child was checked daily and had no history of skin
rashes, she was not promptly taken to see a physician. She
also had no history suggestive of early localized or early
disseminated Lyme disease.
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Table 1: Results of hematological examination.

Parameter Admission value Reference range
WBC count, 10*3/pL 11.5 6.0-17.5
RBC count, 10*3/pL 3.9 4,10-5.30
Hemoglobin, gm/dL 11.3 11.3-14.1
Hematocrit, % 34.0 33-41
Neutrophils, % 57.0 20-40
Lymphocytes, % 31.0 55-67
Monocytes, % 9.0 0-10
Eosinophils, % 3.0 0-6
Basophils, % 1.0 0-2
Platelets, 10*3 pL 139,000 130,000-400,000

WBC, white blood cell; RBC, red blood cell.

Table 2: Comprehensive metabolic panel.

Parameter Admission value Reference range
Sodium, mmol/L 137 (L) 138-145
Chloride, mmol/L 106 98-107
CO,, mmol/L 21 20-28
Anion gap, mmol/L 10 44,330
Calcium, mg/dL 9.6 8.8-10.8
BUN, mg/dL 9 44,333
Creatinine, mg/dL 0.5 0.5-1.0
Albumin, g/dL 4.3 3.8-5.4
Total bilirubin, mg/dL 0.1 0.2-1.2
Alkaline phosphatase, U/L 204 0-500
Total protein, g/dL 7.1 6.0-8.0
AST, IU/L 31 5-34
ALT, IU/L 13 0-55
Glucose, fasting, mg/dL 113 60-100 mg/dL

AST, aspartate aminotransferase; ALT, alanine aminotransferase;
BUN, blood urea nitrogen.

On physical examination, the patient was in no
distress. She was afebrile with normal vitals. The child
demonstrated right knee effusion with signs of crepitus
and decreased range of motion secondary to swelling.
Motor and neurological exams were normal. The right knee
landmarks were obscured due to effusion. The anterior
drawer test and McMurray test were negative. In addition,
she had an unsteady gait without joint tenderness, crep-
itus, or overlying skin pathology. The osteopathic struc-
tural exam showed no valgus or varus instability. There
were no other positive findings on examination.

Serology for B. Burgdorferi antigen was ordered. West-
ern blot confirmed the presence of IgG antibodies (positive
for p93, p66, P58, p4l, P39, p28, p23, and p18 bands). IgM
antibodies were negative because only band p41 came back
positive. Comprehensive metabolic panel and complete
blood count results were all in the normative range, except
for a white blood cell count of 11.5 x 10° cells/pL and
neutrophils count of 57% (Tables 1 and 2). A joint
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arthrocentesis was performed in the ED that demonstrated
a cloudy synovial fluid with 21,725/cumulative white blood
cells, 4,750/cumulative red blood cells, and a neutrophil
count of 70%. In addition, human leukocyte antigens-B27,
antinuclear antibodies (ANA), cyclic citrullinated peptide
(CCP), and rheumatoid factor (RF) were negative. Synovial
fluid culture was negative, and Gram stain contained
polymorphonuclear leukocytes. Magnetic resonance im-
aging demonstrated large right suprapatellar joint effusion
with enlarged lymph nodes in the right popliteal fossa. The
child received 2 days of intravenous Rocephin (ceftriaxone
sodium) followed by a 21 day course of amoxicillin. She had
complete resolution of symptoms within a few days of
treatment and no return of symptoms 1 month following
treatment resolution.

Discussion

Even though the current patient’s mother eventually
recalled the occurrence of tick bites, most patients pre-
senting with Lyme arthritis do not recall having a tick bite,
thus making it difficult to differentiate Lyme arthritis from
other pediatric conditions [9]. For instance, septic arthritis,
juvenile idiopathic arthritis, and transient synovitis also
present with an elevated leukocyte count in synovial fluid
and elevated acute reactants [9, 12]. Lyme arthritis in
children may present with synovial white blood cell count
at similar levels observed in septic arthritis [9]. Untreated
patients may develop early disseminated disease including
migratory polyarthralgia with or without cardiac and
neurologic symptoms [1]. Subsequently, without antibiotic
treatment, Lyme arthritis could develop with attacks that
last days, weeks, or months [2]. In addition, a delayed
diagnosis may lead to the surgeon recommending joint
irrigation and debridement for possible septic arthritis [13].

Diagnosis of Lyme arthritis is done through two-tier
testing [1, 14, 15]. The first test involves a highly sensitive
enzyme immunoassay (EIA) or immunofluorescence
assay (IFA), and then a Western blot is performed to
confirm the presence of antibodies [1]. However, this type
of testing is not sensitive during early infection due to
some patients being seronegative [14]. The CDC recom-
mends the two-tier approach to be utilized in suspected
disseminated Lyme disease [15]. If symptoms are present
for less than 1 month, two or more IgM bands of 23, 39, or
41 KD are needed for diagnosis [1]. IgM on Western blot
has elevated rates of false positives, therefore it should
not be utilized alone for diagnosis of patients experi-
encing symptoms for over a month [1]. A minimum of five
of 10 IgG bands of 18, 23, 28, 30, 39, 41, 45, 58, 66, or 93 kD



108 —— Guardado and Sergent: Pediatric unilateral knee swelling: a case report of a complicated differential diagnosis

are required for diagnosis during late infection [1]. Lyme
disease has a strong IgG response, indicating antigens
targeting the spirochete B. burgdorferi [1]. It persistently
has positive serologies in EIA/IFA and C6 peptide
enzyme-linked immunosorbent assay (ELISA), reflecting
immune activation [1].

The patient highlighted in this case report was Lyme
IgG positive and IgM negative. IgM antibodies are more
transient and negative after 2—-3 weeks from presentation of
skin lesions, whereas IgG antibodies are detected after
4 weeks [9]. Because Lyme arthritis has a late disease
manifestation, positive IgG antibodies to B. burgdorferi are
present in our patient. This is in accordance with the pa-
tient’s mother noticing ticks on the child months prior.
When EMis present in the absence of laboratory results, EM
is sufficient to treat Lyme disease [6]. In the present case, a
joint arthrocentesis was performed to provide adjunct ev-
idence for Lyme disease diagnosis. However, synovial fluid
analysis is usually performed for diagnosis to rule out other
causes of joint swelling such as staphylococcal septic
arthritis [14]. In Lyme disease, other tests, such as rheu-
matoid factor or antinuclear antibodies, are usually nega-
tive or low titer may be present [14]. Inflammatory markers
such as erythrocyte sedimentation rate (ESR) and c-reac-
tive protein (CRP) may be elevated, but normal results do
not exclude diagnosis [7]. In cases where ESR and CRP are
elevated, there is an average ESR of 39-44.6 mm/h and CRP
of 2.7-38.5 mg/L [7]. Imaging studies such as MRI show
nonspecific joint effusions, whereas MRI with contrast dye
may show synovial thickening or enhancement [14]. MRI
may be useful to visualize the presence of joint damage and
aid in the planning of synovectomies by displaying the
degree of synovitis within the joint [14].

When managing a patient with Lyme disease, different
approaches are required depending on the stage of the dis-
ease. Early disease, which presents with EM, may be
resolved without antibiotics [2]. However, treatment may
reduce the duration of the disease and prevent the devel-
opment of later stages [2]. For adults with EM, 100 mg oral
doxycycline administered twice a day for 10-21 days or
250-500 mg oral amoxicillin given three times a day for
10-21 days is recommended [2]. Cefuroxime axetil may be
given when patients cannot be treated with doxycycline or
amoxicillin [2]. Children with permanent dentition with EM
can be treated with 1-2 mg/kg oral doxycycline twice a day
or 25-50 mg/kg oral amoxicillin three times a day [2]. For
children younger than 8 years old, amoxicillin is an effective
therapy [2]. The CDC’s recommendations for Lyme arthritis
in adults include doxycycline (100 mg, twice per day orally),
amoxicillin (500 mg, three times per day orally), and
cefuroxime (500 mg, twice per day orally) for 28 days [16].
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The recommendations for children older than 8 years old
include doxycycline (4.4 mg/kg per day orally, divided into
two doses), amoxicillin (50 mg/kg per day orally, divided
into three doses), and cefuroxime (30 mg/kg per day orally,
divided into two doses) for 28 days [16]. Recommendations
for children less than 8 years old are amoxicillin (30 mg/kg
per day orally, divided into two doses) [16]. It may also be
beneficial to add anti-inflammatory medication and phys-
ical therapy [2]. Antibiotic therapy has good outcomes;
therefore, surgical drainage should not be done until a Lyme
arthritis diagnosis can be ruled out [12, 13]. In addition, other
treatments may include osteopathic manipulative treatment
(OMT). Although there are no current cases reporting the use
of OMT for Lyme arthritis, OMT has been utilized to treat
Lyme disease — induced Bell’s palsy by targeting cranial,
cervical, and sacral somatic dysfunction [17].

Lyme disease in children has a good prognosis, and
most children have no long-term effects [12]. Even in the
presence of Lyme arthritis, children may recover faster and
even utilize fewer antibiotics compared to adults [9, 12].
Prevention measures include education, use of protective
clothing, and repellent, especially in endemic areas [2]. A
Lyme disease vaccine has been evaluated; however, the
optimal intervention has not been established [2].

Conclusions

This case demonstrates the importance of including Lyme
arthritis as part of the differential diagnosis of joint
swelling regardless of the recollection of a tick bite [2]. Late
findings of Lyme disease can occur months later without
preceding symptoms [2]. This case raises awareness of
mono- or oligoarticular arthritis as one of the signs of Lyme
disease [1]. Prompt recognition of the disease leads to a
faster diagnosis and better outcomes [6].
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