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a b s t r a c t 

This case demonstrates the importance of considering septic pulmonary embolism (SPE) on 

the differential for chest pain in the pediatric population, especially in patients with a his- 

tory of skin and soft tissue infection. The adolescent patient in this report, with a history of 

axillary hidradenitis suppurativa complicated by methicillin-resistant Staphylococcus aureus 

(MRSA) superinfection and recent completion of a 3-month course of doxycycline, presented 

with isolated focal chest pain in the absence of other infectious or respiratory signs or symp- 

toms. Initial pulmonary imaging revealed multiple bilateral wedge-shaped nodules. Three 

specialty teams were consulted in the patient’s evaluation, resulting in biopsy of a suspi- 

cious lesion that confirmed the diagnosis of MRSA SPE. Following a course of targeted an- 

tibiotic therapy, the patient’s chest pain resolved and imaging findings improved. Insights 

gleaned from the workup of this patient are useful in formulating a framework for recog- 

nition of SPE in children presenting with chest pain, and also highlight the importance of 

considering insidious SPE presentation in the setting of antibiotic pretreatment. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Chest pain is a common complaint in pediatrics, particularly
in adolescents, and has numerous and often undetermined
etiologies. Multiple studies have corroborated that the largest
proportion of chest pain in children is idiopathic in nature,
with a high prevalence of cases otherwise secondary to mus-
culoskeletal or respiratory/infectious etiologies [1 ,2 ,3 ,4] . Gas-
trointestinal, cardiovascular, and hematologic sources are less
typical [1 ,2 ,3 ,4] . Acute chest pain leading to evaluation in the
emergency department (ED) among adults is predominantly
attributable to cardiac causes, with the most common etiol-
ogy being acute coronary syndrome, although this dispropor-
tionately skews toward patients of older ages [5] . Pulmonary
embolism is another important consideration for chest pain,
with septic phenomena representative of a much rarer vari-
ant as compared to venous thromboemboli [6] . In adults, sep-
tic pulmonary embolism (SPE) typically presents with the triad
of chest pain, fever, and dyspnea [7] . The findings in children
are significantly more variable, with limited literature on the
topic [8] . Here, we report on an adolescent patient with chest
pain notably without associated infectious or respiratory signs
or symptoms ultimately found to have methicillin-resistant
Staphylococcus aureus (MRSA) SPE. 

Clinical presentation 

A 17-year-old female with a history of mild intermittent
asthma and axillary hidradenitis suppurativa (HS) compli-
cated by recent MRSA superinfection for which she received a
3-month course of oral doxycycline therapy completed 3 days
prior to presentation, presented to a referring hospital’s ED
with 1 day of sharp, nonradiating, left-sided pleuritic chest
pain worse in the supine position. She was otherwise in her
usual state of health, without any recent fevers or additional
respiratory complaints. Her only medication was oral contra-
ceptive therapy. She denied personal or family history of ve-
nous clots, or other hematologic, cardiac, respiratory, or au-
toimmune diseases. 

At the referring hospital, she was afebrile and had normal
vital signs aside from mild tachycardia that did not improve
with intravenous fluids. She was nontoxic appearing, and her
exam was unremarkable beyond tenderness to deep palpa-
tion of the left, midthoracic chest wall. No arrhythmia, friction
rub, or murmurs were noted on cardiac exam. The patient had
symmetric chest rise, and her lungs were clear to ausculta-
tion. There was no swelling or pain appreciable in her lower
extremities. Aside from a site of resolved abscess in the right
axilla, there was no evidence of active skin or soft tissue in-
fection. 

Initial diagnostic workup began with an electrocardiogram
that demonstrated sinus tachycardia. A D-dimer returned el-
evated at 0.65 mcg/mL (normal high < 0.50). Computed to-
mography pulmonary angiography (CT-PA) was performed to
evaluate for pulmonary thromboembolism. CT-PA identified 3
wedge-shaped and rounded nodular opacities in both lungs,
with the largest measuring 11 mm in diameter in the left up-
 

per lobe along the anterior pleural surface adjacent to the me-
diastinum, which prompted transfer to our institution. Our ra-
diologists reviewed the imaging and felt that the lesions were
most suspicious for an inflammatory versus infectious pro-
cess. An echocardiogram was normal. Doppler ultrasound of
her lower extremities was negative for deep vein thrombosis
(DVT). Additional lab work in the ED demonstrated mild leuko-
cytosis to 11.98 K cells/uL and elevated C-reactive protein
(CRP) to 4.63 mg/dL (normal high < 0.50). Coagulation studies,
a complete metabolic panel, and liver function tests were all
within normal limits. The patient was admitted to the general
pediatrics unit for further workup and management. 

Hospitalization course 

Given imaging suggestive of possible pulmonary inflamma-
tion or infection, and with the prominent left upper lobe pul-
monary nodule likely contributory to her chest pain given
its location abutting the pleura, the rheumatology, infectious
disease, and pulmonary teams were consulted. The patient
was administered nonsteroidal anti-inflammatory drug ther-
apy for pain control and possible anti-inflammatory effect,
with minimal improvement in symptoms. 

Due to a range of rheumatologic conditions possibly asso-
ciated with the finding of multiple pulmonary nodules, among
them lupus, numerous vasculitides, and sarcoidosis, a broad-
based inflammatory workup was pursued. Aside from eleva-
tions of CRP that peaked on the fourth day after symptom
onset at 12.37 mg/dL and then fell to 2.72 mg/dL in the ab-
sence of treatment, and erythrocyte sedimentation rate that
was elevated on day 2 to 32 mm/hr (normal < 30) and was sub-
sequently normal, all other rheumatologic testing was unre-
vealing. Procalcitonin was within the normal range. 

From an infectious standpoint, the differential considered
for pulmonary nodules in our immune-intact patient with
mild symptoms included pyogenic bacteria, fungi (particu-
larly aspergillus and endemic mycoses), mycobacteria, and
other slow-growing bacteria. Results of testing included neg-
ative cultures (blood, respiratory, and sputum acid fast bacilli
stain and culture) as well as negative serum aspergillus galac-
tomannan enzyme-linked immunoassay, urine histoplasma
capsulatum antigen, and expanded respiratory viral panel
testing. No empiric antibiotics were administered. 

In light of nonelucidating rheumatologic and infectious
testing, the pulmonary team recommended a biopsy to di-
rectly obtain a tissue sample of a representative pulmonary
lesion. Wedge biopsy of a right upper lobe lesion was per-
formed via thoracoscopy in parallel with bronchoscopy with
bronchoalveolar lavage. Gram stain of lung tissue revealed few
polymorphonuclear cells and rare gram-positive cocci in pairs.
Within 12 hours of collection, aerobic culture of the tissue
was positive for an organism that was ultimately identified as
MRSA (sensitive to tetracycline), establishing the diagnosis of
MRSA SPE. Bronchoalveolar lavage culture remained negative.

In the absence of other localizing infectious symptoms,
there was a strong suspicion for hematogenous seeding from
the patient’s past superinfected axillary HS, despite nega-
tive blood culture, and lack of other signs of active infection.
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Fig. 1 – Chest CT pre- and postantibiotic therapy with linezolid for MRSA septic pulmonary emboli. Note the prominent 
anterior left-sided thoracic nodule abutting the pleura that is no longer present on imaging after 4 weeks of linezolid 

administration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abdominal ultrasound was pursued to evaluate for other sites
of septic emboli, with one additional 12 mm in diameter lesion
detected in the left superior renal pole. 

Our patient was consequently initiated on a 4-week course
of oral linezolid therapy. After completing treatment, she had
no ongoing chest pain, normalized inflammatory markers,
resolution of the lesion on renal ultrasound, and improvement
of the pulmonary lesions on repeat chest CT ( Fig. 1 ). 

Discussion 

We describe an adolescent with MRSA SPE presenting with
isolated chest pain. She was also found to have an asymp-
tomatic renal lesion. Her only known risk factor was a history
of MRSA-superinfected HS with recent completion of a pro-
longed course of doxycycline therapy. 

Chest pain is a common chief complaint in presentations
of SPE. In a review of 168 cases of SPE in patients ages 14
and older, nearly half presented with chest pain [7] . The data
are sparser in studies specific to pediatrics given the rarity of
SPE overall in this demographic; yet, in a retrospective single-
center analysis of 10 pediatric patients, 4 presented with chest
pain though this may be an underrepresentation of prevalence
given that 2 patients were neonates [8] . 

Most patients presenting with SPE have at least one addi-
tional sign or symptom beyond that of focal chest pain. Indica-
tors of infection or respiratory derangements are also preva-
lent. In the aforementioned review, the vast majority of adult
patients were febrile on initial evaluation (86%), as compared
with only 2 of the 10 patients in the pediatric study, though all
evaluated children were clinically septic and toxic. With re-
gard to respiratory impacts, 48% of adults had dyspnea, 41%
cough, and 14% hemoptysis; 6 of the 10 described children
had one or more respiratory signs or symptoms (dyspnea,
tachypnea, hemoptysis, cyanosis, or hypoxemia) [7 ,8] . Thus,
it was surprising that our patient was not ill appearing and
had isolated chest pain in the absence of other sequelae. A
potential explanation for her lack of respiratory or infectious
symptoms was her long-term treatment with doxycycline for
superinfected HS in the months leading up to presentation.
Doxycycline, which is known to inhibit staphylococcal toxin-
induced cytokines, likely contributed to her well apperance
through playing a critical role in dampening the inflammatory
response to presumed disseminated infection [9] . 

One study in adults identified the highest proportion of
SPE etiologies secondary to skin and soft tissue sources (44%),
greater than infective endocarditis (27%), and infected periph-
eral DVT (17%) [7] . This appears to be consistent with the eti-
ologies of SPE in children; in the pediatric cohort previously
mentioned, 50% of cases were associated with skin and soft
tissue infections [8] . The infectious source in our patient was
postulated to be her MRSA-superinfected HS. We believe that
this is the first documented case of SPE attributable to super-
infected HS, though the mechanism of this type of infection
in leading to embolic phenomena by way of hematogenous
spread is aligned with that of other localized skin and soft tis-
sue infections such as cellulitis, abscess, and myositis etiolo-
gies previously reported [7 ,10] . 

Our patient’s chest imaging was consistent with the imag-
ing findings of SPE described in the literature. Typically, both
chest x-ray and CT-PA identify bilateral abnormalities, discrete
nodules, and wedge-shaped lesions. In addition, over half of
both children and adults have cavitary lesions [7 ,10] . Interest-
ingly, our patient did not have cavitary lesions. It is possible
that the doxycycline therapy prevented progression to cavita-
tion but was not sufficient to eradicate the infection or that
the emboli had occurred coincident with the acute onset of
pain and had not yet cavitated. 

Conclusion 

We discuss the workup of a pediatric patient with isolated
chest pain ultimately found to be secondary to MRSA SPE.
Our case suggests that antibiotic pretreatment may suppress
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typical signs and symptoms of bacterial infection, potentially
leading to diagnostic delay, and also highlights the impor-
tance of chest imaging in SPE identification. Though biopsy
may be necessary in order to determine the causal pathogen—
and was further warranted in our patient whose clinical well-
appearance raised less initial suspicion for SPE overall—it is
our hope that in patients with additional infectious and res-
piratory signs and symptoms as well as concerning lab work,
a care team’s ability to identify the constellation of presenting
chest pain, associated history of skin and soft tissue infection,
and characteristic imaging findings will more readily lead to
SPE diagnosis and inform therapy. 
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