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ABSTRACT

Background: Spinal epidural abscess (SEA) in children is a rare condition with dangerous sequelae, and with only 22 other cases reported in the literature, treatment
algorithms are poorly understood. Quick identification of the classic tried of sepsis, back pain and neurological deficit is critical. Source identification difficult and
often cannot be identified. Reported pathogens include varicella-zoster virus, S. aureus, and S pyogenes.

Case description: We report a case of spontaneous pediatric SEA in a 22-month old female without obvious neurologic deficit, who underwent a T10-11 decompressive
laminotomy and evacuation of abscess and subsequent 3-week course of intravenous ceftriaxone for culture positive S. pyogenes

Outcome: The patient showed marked improvement in symptoms after decompression. 5 weeks postoperatively after transitioning from intravenous ceftriaxone to
oral ceftin, the patient redeveloped a deep space infection and was taken back for a repeat debridement. The cultures from this procedure were negative and the

patient was discharged on oral clindamycin.

Conclusions: Pediatric spontaneous SEA is a rare condition and early diagnosis and surgical intervention if indicated can prevent dangerous sequelae. Further studies
into the surgical indications for decompression will aid in algorithmic decision making.

Background

Spinal epidural abscess (SEA) in children is an extremely rare, dan-
gerous, and occult condition [1]. A total of 22 case reports of spon-
taneous pediatric SEA have been documented in the literature [1-20].
Expedient diagnosis, surgical decompression where indicated, and long-
term targeted antibiotic therapy have been shown to be most effective
[2,15,21].

The classic clinical triad of SEA (sepsis, back pain, and neurologic
deficit) is uncommonly recognized in the pediatric population, which
unfortunately leads to misdiagnosis and further neurologic compromise
upon presentation [15,22-26]. In the immunocompetent host, specific
risk factors lead to either hematogenous or contiguous bacterial invasion
of the epidural space: sickle cell disease; Hirschsprung’s disease; chronic
intestinal pseudo-obstruction; varicella infection; cat scratch disease;
skin, soft tissue, urinary, or respiratory tract infection; osteomyelitis;
muscular abscess; or iatrogenic inoculation via invasive procedure (15%
of cases) [1,16,27-29]. A bacterial source cannot be identified in up to
30-40% of reported cases, leading to the postulation of a silent bac-
teremia seeding the epidural space in these instances [16,27].

We report a case of spontaneous pediatric SEA in a 22-month-old
female presenting with 1-week history of fevers, dry cough, back pain,
and refusal to bear weight, without obvious neurologic deficit. The pa-
tient underwent a T10-11 decompressive laminotomy and evacuation of
abscess, followed by 3 weeks of IV ceftriaxone for epidural tissue culture
positive for Group A Streptococcus (S. Pyogenes).
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Case description
History and physical examination

A 22-month-old female represented to our institution with a per-
sistent, 7-day history of febrile malaise (41°C on presentation), painful
bowel movements, abdominal pain, lower thoracic back pain, and re-
fusal to bear weight. She had been assessed and discharged from the
emergency department 4 days prior with similar symptoms. At that time
and in the context of no focal findings, a presumptive diagnosis of non-
specific viral illness was made. The parents were instructed to continue
supportive care and return to the emergency department if there was no
improvement. Of note, patient care transpired in its entirety prior to the
COVID-19 pandemic.

Past medical history was significant for an episode of herpetic gin-
givostomatitis and viral bronchiolitis 2 months prior to presentation,
treated successfully with acyclovir. Past surgical history was significant
for repair of a facial laceration after sustaining a dog bite (domestic, vac-
cinated) 1 year prior. Patient was delivered at term via elective c-section,
vaccinations were up to date, and she had reached normal developmen-
tal milestones for her age. Epidemiological history was significant for
multiple domestic cats and dogs at the patient’s home, as well as an
aunt with active herpetic cold sores. The patient’s paternal history was
normal without any significant medical or surgical history.

Physical Examination revealed a well-nourished female child, with
behavior appropriate for her age. She appeared lethargic and uncom-
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Fig. 1. T2 STIR MRI sequence with gadolinium enhanced contrast depicting a
loculated epidural collection extending from T5-T11 with significant dilatation
of the central spinal canal extending from T3-T11 without evidence of discitis
or osteomyelitis.

fortable laying on her back. She had tenderness to palpation around the
thoracolumbar junction. She had no apparent motor deficits and sen-
sory dermatomes were grossly intact to light and sharp touch. Clonus
was absent, she had a negative crossed adductor response, and Babin-
ski’s response was down going. She had no pain with active and passive
range of motion of all joints in her lower extremities.

Vital signs and clinical workup

Her temperature was 41°C; respiratory rate 40 breaths/min; oxygen
saturation 99% on room air, blood pressure 100/60 mmHg via blood
pressure cuff; and heart rate was 174 beats/min.

Initial investigations failed to identify a source for a systemic inflam-
matory response. Chest radiograph was interpreted as normal, she had
negative blood cultures initially and throughout the hospital course. A
respiratory viral panel yielded negative results, pharyngeal sputum swab
was negative and there was a negative urinalysis.

Laboratory evaluation yielded a white blood cell count: 7,500 mm?3
(68% neutrophils, 22% lymphocytes, 9% monocytes on differential).
Inflammatory markers were significantly elevated with an erythrocyte
sedimentation rate (ESR) of 73 mm/hr, a C-reactive protein (CRP) level
of 92.5 mg/L and a procalcitonin level of 4.87 ng/ml. Basic metabolic
panel showed an elevated alkaline phosphatase of1710 IU/L.

Abdominal ultrasound was performed to rule out and acute abdomi-
nal process and yielded negative results. Because of persistent fevers and
ongoing back pain gadolinium contrast-enhanced MRI of the cervical,
thoracic, and lumbar spine were performed under anesthesia. Empiric
antibiotic treatment with intravenous ceftriaxone was initiated along
with subsequent spine surgery consultation.

Imaging

T2 STIR and T1 fat-suppression MRI with gadolinium contrast re-
vealed a loculated lower thoracic epidural collection extending from
T5-T11 (Fig. 1). The lesion was most prominent at the T9-10 level ante-
riorly on the left side, causing rightward displacement of the spinal cord.
Of note, there was significant dilatation of the central spinal canal ex-
tending from T3-11, presumably due to the inflammatory environment.
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Fig. 2. T2 STIR MRI sequence with gadolinium enhanced contrast depicting
a loculated epidural collection extending from T5-T11 with significant promi-
nence around T9-10 on the ventral and left side of the thecal sac, causing right-
ward displacement of the spinal elements. Incidentally, there was evidence of a
contrast-enhancing fluid collection in the dependent portion of the left pleural
cavity.

There was no evidence of discitis or osteomyelitis. Incidentally, there
was evidence of a contrast-enhancing fluid collection in the dependent
portion of the left pleural cavity, around the level of T7-8 (Fig. 2). Af-
ter discussion with radiology, this could certainly represent a source of
contiguous bacterial invasion of the epidural space.

Treatment and disease course

The patient received IV ceftriaxone with marginal improvement in
back pain and persistent fevers. A multidisciplinary team including pedi-
atrics, infectious disease, orthopaedic spine surgery, and interventional
radiology deliberated over the optimal treatment strategy with the need
for a biopsy or aspiration to identify of the offending microbe and de-
liver targeted antibiotics in the context of negative blood cultures taking
precedent.

Several additional factors were also considered. These included the
loculated nature of the collection, the known relatively low yield of
culture-positive results in the literature warranting optimal fluid and
tissue samples, the significant technical challenges for percutaneous
biopsy. Furthermore, the associated relatively high radiation exposure
of interventional radiology and the opportunity for expedient source
control favored surgical management. Treatment with an open surgi-
cal procedure was elected by the multidisciplinary team including the
family.

Because the nidus of the epidural collection was located on the left
side at the T9-T10 level, a left-sided posterior midline approach was
utilized to expose the laminae of T9-10. We then proceeded with a left-
sided T9 laminotomy, T10 laminectomy, and partial, medial facetec-
tomy exposing the T9 and T10 pedicles. Markedly adherent and abnor-
mal ligamentum flavum was encountered, dissected free from the dura,
and sent for culture. The T9 nerve root was medialized, exposing a large
loculated collection at the anterolateral edge of the dura, causing ob-
vious displacement posteriorly and compression of the thecal sac. The
loculation was incised and purulent material was expressed, which was
sent for culture. Solid portions of the loculation were also sent for cul-
ture and pathology. After significant irrigation and further debridement
of the abscess, the fascia, subcutaneous tissue, and skin were approx-
imated in a layered fashion. The patient was awoken from anesthesia
and transferred to the recovery area in stable condition without compli-
cation.

Outcome

Intraoperative cultures grew Group A beta-hemolytic streptococci
(Streptococcus pyogenes). The infectious disease team elected to continue
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Episode of herpetic
gingivostomatitis + viral
bronchiolitis treated with
acyclovir

2 months

Febrile, painful bowel
movements, abdominal pain,
diffuse backpain = supportive
treatment for non-specific viral
illness

4 Days
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Fever work-up
unremarkable, elevated
CRP, ESR, alkaline
phosphatase

Persistent fever to 41°C,
abdominal pain, painful bowel
movements, thoracic back pain

MRI performed demonstrating
loculated thoracic epidural
collection from T5-T11 with focus
at T9-T10 with spinal cord
displacement

IV ceftriaxone started and MDT
assembled to discuss percutaneous
versus surgical decompression

1 Day

Surgical decompression elected:

left-sided T9 laminotomy, T10

laminectomy, and partial, medial OR cultures positive for Group A beta-

facetectomy exposing the T9 and hemolytic streptococci (Strep Pyogenes)

T10 pedicles

5 weeks

IV ceftriaxone
continued via PICC
line twice daily for 21
days

Marked improvement in clinical
symptoms and inflammatory
markers at 3 weeks postoperatively,
patient transitioned to oral Ceftin

Returned for revision irrigation
and debridement through previous
T9 laminotomy

Re-admitted for surgical site
wound dehiscence

Cultures negative, treated with short course
IV cefazolin and discharged on oral
clindamycin with marked clinical
improvement

Returned for revision irrigation
and debridement through previous
T9 laminotomy

Fig. 3. Timeline illustration depicting the patient’s clinical course.

to treat with intravenous ceftriaxone therapy twice daily for 21 days
via peripherally inserted central venous catheter. The patient showed
marked improvement in back pain, became afebrile, and began to am-
bulate freely in the acute perioperative period. Post-operative inflam-
matory markers trended downward. On post-operative day four, ESR
reduced to 65mm/hr (73mm/hr), CRP 8.6mg/L (92.5mg/L). The pa-
tient was deemed adequate for discharge with continued intravenous
ceftriaxone therapy on post-operative day four.

At outpatient follow-up on post-operative day 24, markers improved
significantly to WBC 6,600/mm?, CRP 0.4 mg/L, ESR 6mm/Hr. Alka-
line phosphatase also normalized to 282 IU/L. Clinically, the patient
had no back pain, recurrent viral symptoms, or evidence of surgical site
infection.

Approximately 5 weeks post-operatively, the patient was re-admitted
for surgical site dehiscence 1 week after intravenous ceftriaxone was
transitioned to oral ceftin and MRI demonstrated a deep fluid collection
without spinal cord involvement indicating either acute bleeding or an
infectious process. The patient was afebrile with benign inflammatory
markers. The patient was taken to the operating room for a revision ir-
rigation and debridement deep through a laminotomy window at the
same T9 level and no active purulent material was found. Culture from
this procedure showed no growth, and patient was treated on a short
course of IV cefazolin and discharged on oral clindamycin, and the pa-
tient recovered well (Fig. 3).

Discussion

Pediatric spinal epidural abscesses have been historically been asso-
ciated with high rates of morbidity and mortality due to delayed diag-
nosis or misdiagnosis and non-specific symptoms at disease onset [15].
Streptococci represent 8-17% of the reported infecting organisms in pe-
diatric SEA, with staphylococcus aureus accounting for 50-90% of cases,
and gram negative bacteria 10-17% [2,21]. Bacteria gain access to the
epidural space occurs via contiguous spread from adjacent foci of os-
teomyelitis or muscular abscess in 10-30% of cases, or by hematogenous
dissemination from a remote source (i.e. skin or soft tissue, urinary, or
respiratory tract infections) in 50% of cases.

Unfortunately, a bacterial source cannot be identified in up to 30-
40% of cases [27,30,31]. Lack of source identification can lead physi-

cians down dangerous diagnostic pathways, especially in a decompen-
sating pediatric patient with pyrexia of unknown origin. Specifically,
these patients often undergo lumbar punctures that are both low-yield
and high-risk for intradural bacterial inoculation [13,16,32,33]. Labo-
ratory inflammatory markers, blood cultures, abscess cultures, and ad-
vanced imaging modalities like gadolinium-enhanced magnetic reso-
nance imaging have helped to guide effective diagnostic and therapeutic
treatment practices for pediatric SEA, which can prevent the sinister se-
quelae of permanent neurological deficit [1,4,13-15,34]. Nevertheless,
there is a lack of consensus regarding criteria for surgical intervention
versus medical therapy alone [1,7,15,34]. This is ultimately due to the
rare nature of pediatric SEA, with the reported incidence as 1.5 cases
per 10,000 admissions from 2002-2011 [15]. This case report represents
the 23" published case of spontaneous pediatric SEA [1-20] which will
hopefully add more data to aid in establishing diagnostic and therapeu-
tic algorithms.

Our patient presented with a myriad of symptoms including fevers,
painful bowel movements, abdominal pain, back pain, and refusal to
bear weight. Over a two-month period prior to presentation, she also
had multiple emergency department evaluations: sinusitis treated with
amoxicillin for which she re-presented 10 days later with herpetic gin-
givostomatitis treated with acyclovir; viral bronchiolitis treated with
supportive care; and constipation treated with fiber-rich diet and sup-
portive care. This presentation correlates with the reported literature
stating only 10-15% of cases present with the classic SEA triad of fever,
back pain, and neurological deficits [2,34,35].

Darouiche et al. described four clinical stages of SEA in adults: Stage
one is characterized by spinal pain, fever and local tenderness; in Stage
two, radicular pain, nuchal rigidity and changes in the reflexes appear;
in Stage three, motor weakness and bowel and bladder dysfunction arise;
paralysis occurs in Stage four [28]. Deciphering localized back pain,
nuchal rigidity, and radicular pain in the pediatric population is often
difficult or impossible. Thus, it is critical to further investigate a child
with back pain and a high fever for spinal pathology in the absence of
alternative infectious sources.

Although a bacterial source cannot be identified in up to 30-40%
of SEA cases, [27,30,31] specific risk factors have been reported in the
literature. Varicella-zoster virus has been suggested to be a predispos-
ing risk factor for SEA [16,26,33,36,37] due to the high prevalence of
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associated skin and soft tissue superimposed bacterial infections (typi-
cally S. aureus or S. pyogenes). The pathophysiology of bacterial infec-
tion is attributed to skin barrier disruption and a transient viral-induced
immunosuppression [16,38,39]. In our case, the patient was diagnosed
with herpetic gingivostomatitis treated with acyclovir for a short period
2 months prior to admission. There are no reported cases discussing Her-
pes Simplex Virus (HSV) as a predisposing risk factor for pediatric SEA,
and perhaps a similar skin-barrier disruption can occur, leading to silent
bacteremia and seeding of the epidural space.

In this case, the child did present with viral bronchiolitis one-month
prior which was treated with supportive care and on MRI there was evi-
dence of a contrast-enhancing fluid collection in the dependent portion
of the left pleural cavity, around the level of T7-8. Contiguous spread of
bacterial pathogens has been described to occur in 10-30% of cases in
pediatric SEA, but is typically from diskitis/vertebral osteomyelitis or
adjacent psoas muscular abscess [27,30,31].

In the adult literature, there have been few reports of pleural
empyema extending to the epidural space leading to an epidural abscess
[40-45]. It may be possible that in our case, an indolent undiagnosed
bacterial pneumonia lead to the development of a pleural empyema
that through invasion of the fascial planes separating the parietal pleura
from the epidural space lead to the presenting features of epidural ab-
scess, but it may also be possible that the epidural abscess developed
via silent bacteremia and subsequent abscess rupture lead to the devel-
opment of the contrast-enhanced fluid collection in the adjacent pleural
cavity. Outside of the history of viral bronchiolitis, the patient did not
exhibit any clinical features suggesting empyema or bacterial pneumo-
nia other than an elevated procalcitonin, which has shown specificity
in community-acquired pneumonia but is non-specific in the setting of
empyema [46,47]. These finding did not change the treatment algorithm
for the patient but could possibly point to potential source of infection.

Blood cultures are negative in up to 40% of reported cases of SEA,
and were negative in this case as well [34]. Inflammatory markers
were elevated however (ESR 73 mm/hr, CRP 92.5 mg/L), but differ-
entiated complete blood panel showed a normal white blood cell count
(7,500/mm?3) albeit with a high percentage of neutrophils (68%). ESR
has been shown to be highly sensitive for SEA and can thus be used as
a screening tool. However, as is in this case WBC has been shown to
be normal in many pediatric SEA cases [24,36,48,49]. When the dif-
ferential includes other infectious processes like myelitis, meningitis,
or alternative parainfectious processes, previous authors have routinely
performed lumbar puncture prior to imaging with poor diagnostic out-
comes and a high risk of intradural bacterial inoculation [13,16,32,33].
In a cohort of patients with SEA, Rubin et al. performed lumbar punc-
tures and found clear infectious signs in only 52% of cases, non-specific
results in 38%, and normal CSF in 10%. [13] It can be concluded that
the danger of intradural inoculation with lumbar puncture is high, and
imaging should be obtained prior to invasive diagnostic procedures, es-
pecially in children. Gadolinium-enhanced magnetic resonance imag-
ing, which carries no risk of radiation, has been shown to have a >90%
sensitivity and specificity for SEA. This technology has allowed for ear-
lier diagnosis and focused, appropriate interventions with antimicrobial
therapy plus or minus or surgical intervention [1,4,13-15,34].

In our case, Gadolinium-enhanced MRI clearly identified the nidus of
the epidural collection. The presence of a neurologic deficit in this set-
ting would warrant emergent surgical decompression, but in the absence
of neurological symptoms obtaining an abscess culture via any means
remains paramount. CT-guided needle aspiration and culture by inter-
ventional radiology has been reported in the pediatric SEA literature
as potentially offering both diagnostic and therapeutic benefit [1,15].
Hawkins et al reported on 9 pediatric SEA cases from 2002-2011 in
which 2 patients underwent surgical decompression and 4 undergoing
CT-guided needle drainage with successful outcomes in all patients with-
out post-operative neurological deficits [15]. Auletta et al reviewed 8
pediatric SEA cases from 1984-1999: 6 received surgical drainage, 1
received CT-guided needle drainage, and 1 received no surgical inter-
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vention. There were no deaths in the series, and only 2 patients had
minor neurologic sequelae [1].

Because SEA is more likely to develop in a larger epidural spaces rich
in fat, abscesses are more common dorsal to the thecal sac, especially in
children, [1,16] In these cases, CT-guided needle drainage is a viable op-
tion, but ventral, lateral, and intra-foraminal abscesses render percuta-
neous interventions technically challenging and potentially dangerous.
[1,29,35] Moreover, the adult literature has shown that there is a risk
of neurological deterioration with conservative treatment with antibi-
otics alone, even in those without neurologic deficits [1,50,51] .Despite
targeted antibiotic therapy, 19-23% of adult patients have developed
worsening neurological symptoms in the absence of surgical interven-
tion [35,52]. Therefore, in the absence of a bacterial source, surgical
decompression and debridement followed by targeted antibacterial ther-
apy of a localized epidural abscess, especially one that is more ventrally
located, is warranted regardless of the neurological status of the pedi-
atric patient. Certain contraindications for surgical intervention must be
ruled out, which have been described in the adult literature: panspinal
epidural abscess, >48-72 hours of neurological deficit or paraplegia, and
extensive comorbid conditions that would render surgical intervention
fatal [15,24,25,53,54]. Furthermore, there is a lack of consensus regard-
ing antibiotic duration. The reported literature suggests a mean duration
of 4-6 weeks especially in cases without surgical intervention, but there
is significant variability amongst infection disease providers.

In conclusion, pediatric SEA is difficult to identify and easily misdi-
agnosed. Once an epidural abscess is discovered, surgical intervention
should be considered highly, with the goals of decompressing the col-
lection, isolating the infectious organism, and ensuring eradication. The
paucity of literature in pediatric SEA has led to controversial conclusions
regarding antibiotic therapy alone versus both surgical decompression
and targeted antibiotic therapy. Future studies should aim to establish
an algorithm based upon the given literature in order to prevent delays
in diagnosis and permanent neurological sequelae in pediatric patients
with spinal epidural abscesses.

Declaration of Competing Interest
None.

Patient Informed Consent Statement

The authors declare that informed patient consent was taken from
all the patients.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.xnsj.2021.100067.

References

[1

—

Auletta JJ, John CC. Spinal epidural abscesses in children: a 15-year experience and
review of the literature. Clin Infect Dis 2001. doi:10.1086/317527.

Vergori A, Cerase A, Migliorini L, Pluchino MG, Oliveri G, Arrigucci U, De Luca A,
Montagnani F. Pediatric spinal epidural abscess in an immunocompetent host
without risk factors: Case report and review of the literature, IDCases; 2015.
doi:101016/jidcr201509008.

Hazelton B, Kesson A, Prelog K, Carmo K, Dexter M. Epidural abscess in a neonate.
J Paediatr Child Health 2012. doi:10.1111/j.1440-1754.2011.02078.x.

Sales JG, Tabrizi A, Elmi A, Soleimanpour J, Gavidel E. Adolescence spinal epidural
abscess with neurological symptoms: Case report, a lesson to be re-learnt. Med J
Islam Repub Iran 2013.

Harris TJ, Seamon JP. Spontaneous spinal epidural abscess in a 21-month-old child.
Am J Emerg Med 2014. doi:10.1016/j.ajem.2014.05.029.

Prasad M, De Vere N. Spinal epidural abscess masquerading as an acute abdomen.
Pediatr Neurol 2014. doi:10.1016/j.pediatrneurol.2014.01.034.

[7] Aycan A, Aktas OY, Guzey FK, Tufan A, Isler C, Aycan N, et al. Rapidly
progressive spontaneous spinal epidural abscess. Case Rep Infect Dis 2016.
doi:10.1155/2016,/7958291.

Horner K, Yamada M, Zuccoli G, Rosenberg S, Greene S, Vellody K, Zuckerbraun NS.
A 34-day-old with fever, cerebrospinal fluid pleocytosis, and staphylococcus aureus
bacteremia. Pediatrics 2016. doi:10.1542/peds.2015-1406.

[2

—

[3

=

[4

=

[5

[}

[6

—

[8

—


https://doi.org/10.1016/j.xnsj.2021.100067
https://doi.org/10.1086/317527
https://doi.org/101016/jidcr201509008
https://doi.org/10.1111/j.1440-1754.2011.02078.x
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0004
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0004
https://doi.org/10.1016/j.ajem.2014.05.029
https://doi.org/10.1016/j.pediatrneurol.2014.01.034
https://doi.org/10.1155/2016/7958291
https://doi.org/10.1542/peds.2015-1406

K.S. Vig, M. Amarante, I. Hutchinson et al.

[9]
[10]
[11]

[12]

[13]

[14]
[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]

[28]

[29]

[30]

[31]

[32]
[33]

[34]

Paro-Panjan D, Grcear LL, Pecaric-Meglic N, Tekavcic I. Epidural cervical abscess in
a neonate. Eur J Pediatr 2006. doi:10.1007/500431-006-0148-6.

Shawar R, Patamasucon P, Rowles S. Fever and back pain in 13-year-old girl. Pediatr
Rev 2017. doi:10.1542/pir.2014-0127.

Pathak A, Singh P, Gehlot P, Dhaneria M. Spinal epidural abscess treated with an-
tibiotics alone. BMJ Case Rep 2013. doi:10.1136/bcr-2013-009285.

Flikweert ER, Postema RR, Briel JW, Lequin MH, Hazebroek FWJ. Spinal
epidural abscess presenting with abdominal pain. Eur J Pediatr Surg 2002.
doi:10.1055/5-2002-30169.

Rubin G, Michowiz SD, Ashkenasi A, Tadmor R, Rappaport ZH. Spinal epidural ab-
scess in the pediatric age group: case report and review of the literature. Pediatr
Infect Dis J 1993. doi:10.1016/50196-0644(05)84110-1.

Bair-Merritt MH, Chung C, Collier A. Spinal epidural abscess in a young child. Pedi-
atrics 2000. doi:10.1542/peds.106.3.e39.

Hawkins M, Bolton M. Pediatric spinal epidural abscess: A 9-year institutional review
and review of the literature. Pediatrics 2013. doi:10.1542/peds.2012-3805.

Cossu G, Farhane MA, Daniel RT, Messerer M. Spinal epidural abscess from group
A Streptococcus after varicella infection: a case report and review of the literature.
Child’s Nerv Syst 2014. doi:10.1007/s00381-014-2479-3.

Tang K, Xenos C, Sgouros S. Spontaneous spinal epidural abscess in a neonate. With
a review of the literature. Child’s Nerv Syst 2001. doi:10.1007/5003810100477.
Kiymaz N, Demir O. Spontaneous cervical paraspinal and epidural giant abscess in
a child - case report. Neurol Med Chir (Tokyo) 2005. doi:10.2176/nmc.45.540.
Mantadakis E, Birbilis T, Michailidis L, Souftas V, Chatzimichael A. Spinal
epidural abscess in a young girl without risk factors. Eur J Pediatr 2011.
doi:10.1007/500431-011-1437-2.

Rook JL, Duffey D, DeRoos S. A case of autonomically mediated pain due
to spinal epidural abscess in an adolescent female. Pediatr Emerg Care 2011.
doi:10.1097/PEC.0b013e31821d86d5.

Fotaki A, Anatoliotaki M, Tritou I, Tzagaraki A, Kampitaki M, Vlachaki G. Review
and case report demonstrate that spontaneous spinal epidural abscesses are rare but
dangerous in childhood. Acta Paediatr Int J Paediatr 2019. doi:10.1111/apa.14579.
Walter RS, King JC, Manley J, Rigamonti D. Spinal epidural abscess in infancy: suc-
cessful percutaneous drainage in a nine-month-old and review of the literature. Pe-
diatr Infect Dis J 1991. doi:10.1097/00006454-199111000-00014.

Liu KA, Luhmann JD. Spinal epidural abscess in preverbal children: a case report
with Currarino triad. Pediatrics 1999. doi:10.1542/peds.104.5.1139.

Chen WC, Wang JL, Wang JT, Chen YC, Chang SC. Spinal epidural abscess due to
Staphylococcus aureus: clinical manifestations and outcomes. J Microbiol Immunol
Infect 2008.

Rigamonti D, Liem L, Sampath P, Knoller N, Numaguchi Y, Schreibman DL, et al.
Spinal epidural abscess: contemporary trends in etiology, evaluation, and manage-
ment. Surg Neurol 1999. doi:10.1016,/50090-3019(99)00055-5.

Grevitt MP, Mehdian SH. Epidural abscess in an infant. Eur Spine J 1998.
doi:10.1007/5005860050099.

Sendi P, Bregenzer T, Zimmerli W. Spinal epidural abscess in clinical practice. QJM
2008. doi:10.1093/gjmed/hecm100.

Darouiche RO, Goetz L, Kaldis T, Cerra-Stewart C, AlSharif A, Priebe M. Impact
of StatLock securing device on symptomatic catheter-related urinary tract infec-
tion: a prospective, randomized, multicenter clinical trial. Am J Infect Control 2006.
doi:10.1016/j.ajic.2006.03.010.

Dornbos D, Morin J, Watson JR, Pindrik J. Thoracic osteomyelitis and epidural ab-
scess formation due to cat scratch disease: case report. J Neurosurg Pediatr 2016.
doi:10.3171/2016.7.PEDS1677.

C. C., P. B, S. A.Extensive spinal epidural abscess in an adolescent girl treated with
laminoplasty. Child’s Nerv Syst 2014.

Chaudhry BAS, Siddique MS. Concomitant total ankle replacement and open reduc-
tion and internal fixation for a comminuted distal tibial pilon fracture. JBJS Case
Connect 2016;6:el. doi:10.2106/jbjs.cc.1.00281.

Danner RL, Hartman BJ. Update on spinal epidural abscess: 35 cases and review of
the literature. Rev Infect Dis 1987. doi:10.1093/clinids/9.2.265.

Quach C, Tapiero B, Noya F. Group a streptococcus spinal epidural abscess during
varicella. Pediatrics 2002. doi:10.1542/peds.109.1.e14.

Alerhand S, Wood S, Long B, Koyfman A. The time-sensitive challenge of diagnos-
ing spinal epidural abscess in the emergency department. Intern Emerg Med 2017.
doi:10.1007/s11739-017-1718-5.

[35]

[36]

371

[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]
[48]

[49]

[50]

[51]

[52]

[53]

[54]

North American Spine Society Journal (NASSJ) 6 (2021) 100067

Darouiche RO, Hamill RJ, Greenberg SB, Weathers SW, Musher DM. Bacterial spinal
epidural abscess: review of 43 cases and literature survey. Med (United States) 1992.
doi:10.1097,/00005792-199211000-00004.

Nussbaum ES, Rigamonti D, Standiford H, Numaguchi Y, Wolf AL, Robinson WL.
Spinal epidural abscess: a report of 40 cases and review. Surg Neurol 1992.
doi:10.1016/0090-3019(92)90173-K.

Renoux M, Guyon G, Rodiére M. Paravertebral streptococcal myositis com-
plicated by an epidural abscess in a 5-year-old girl. Arch Pediatr 2006.
doi:10.1016/j.arcped.2005.11.021.

Aebi C, Ahmed A, Ramilo O. Bacterial complications of primary varicella in children.
Clin Infect Dis 1996. doi:10.1093/clinids/23.4.698.

Saddier P, Floret D, Guess HA, Diirr F, Peyrieux J, Weber DJ, et al. Cost of varicella
in France: a study in day care centers. J Infect Dis 1998. doi:10.1086/514275.
Acosta GT, Hernandez SJ, Ulloa GC, Rojas GR. Spinal epidural empyema extending
from a pleural empyema: case description and anatomical overview. BMJ Case Rep.
2017. d0i:10.1136/bcr-2017-222019.

Alessi G, Lemmerling M, Nathoo N. Combined spinal subdural tuberculous empyema
and intramedullary tuberculoma in an HIV-positive patient. Eur Radiol 2003.
doi:10.1007/500330-002-1678-6.

Goémez-Caro Andrés A, Diaz-Hellin Gude V, Javier Moradiellos Diez F, Luis Martin
de Nicolas J. Spinal cord compression and epidural abscess extension of pleural
empyema. Interact Cardiovasc Thorac Surg 2004. doi:10.1016/j.icvts.2004.01.007.
Hendrix WC, Arruda LK, Platts-Mills TA, Haworth CS, Jabour R, Ward GW. As-
pergillus epidural abscess and cord compression in a patient with aspergilloma and
empyema. Survival and response to high dose systemic amphotericin therapy. Am
Rev Respir Dis 1992. doi:10.1164/ajrccm/145.6.1483.

L. M, L. G, S. V., S. C., W. T.Rapidly progressive paraplegia and pleural empyema:
how does that correlate? Gen Thorac Cardiovasc Surg 2013 https://doi.org/
10.1007/511748-012-0199-8 LK - http://sfx.library.uu.nl/utrecht?sid=EMBASE&
issn=18636705&id=d0i:10.1007%2Fs11748-012-0199-8&atitle=Rapidly +
progressive + paraplegia + and + pleural + empyema%3A + How + does + that +
correlate%3F&stitle=Gen. + Thorac. + Cardiovasc. + Surg.&title=General + Thoracic
+and + Cardiovascular + Surgery&volume=61&issue=11&spage=640&epage=642
&aulast=Lescan&aufirst=Mario&auinit=M.&aufull=Lescan + M.&coden=&isbn=&
pages=640-642&date=2013&auinitl=M&auinitm=.

Wong M, Lanka L, Hussain Z, Parkinson G. Epidural extension of infected chest wall
haematoma and empyema causing spinal cord compression. Hear Lung Circ 2014.
doi:10.1016/j.hlc.2013.07.015.

Giulia B, Luisa A, Concetta S, Bruna LS, Chiara B, Marcello C. Procalcitonin and
community-acquired pneumonia (CAP) in children. Clin Chim Acta 2015;451:215-
18. do0i:10.1016/j.cca.2015.09.031.

Karakioulaki M, Stolz D. Biomarkers in pneumonia-beyond procalcitonin. Int J Mol
Sci 2019:20. doi:10.3390/1jms20082004.

Pereira CE, Lynch JC. Spinal epidural abscess: an analysis of 24 cases. Surg Neurol
2005. doi:10.1016/j.surneu.2004.09.021.

Siddiq F, Chowfin A, Tight R, Sahmoun AE, Smego RA. Medical vs surgical man-
agement of spinal epidural abscess. Arch Intern Med 2004. doi:10.1001/arch-
inte.164.22.2409.

Karikari IO, Powers CJ, Reynolds RM, Mehta Al, Isaacs RE. Management of a spon-
taneous spinal epidural abscess: a single-center 10-year experience. Neurosurgery
2009. doi:10.1227/01.NEU.0000356972.97356.C5.

Wheeler D, Keiser P, Rigamonti D, Keay S. Medical management of spinal epidural
abscesses: case report and review. Clin Infect Dis 1992. doi:10.1093/clinids/15.1.22.
Khanna RK, Malik GM, Rock JP, Rosenblum ML. Spinal epidural ab-
scess: evaluation of factors influencing outcome. Neurosurgery 1996.
doi:10.1097/00006123-199611000-00016.

Del Curling O, Gower DJ, McWhorter
spinal epidural abscess: a report of 29
doi:10.1227/00006123-199008000-00002.

Leys D, Lesoin F, Viaud C, Pasquier F, Rousseaux M, Jomin M, et al. De-
creased morbidity from acute bacterial spinal epidural abscesses using computed
tomography and nonsurgical treatment in selected patients. Ann Neurol 1985.
doi:10.1002/ana.410170408.

JM. Changing
cases. Neurosurgery

concepts  in
1990.


https://doi.org/10.1007/s00431-006-0148-6
https://doi.org/10.1542/pir.2014-0127
https://doi.org/10.1136/bcr-2013-009285
https://doi.org/10.1055/s-2002-30169
https://doi.org/10.1016/s0196-0644(05)84110-1
https://doi.org/10.1542/peds.106.3.e39
https://doi.org/10.1542/peds.2012-3805
https://doi.org/10.1007/s00381-014-2479-3
https://doi.org/10.1007/s003810100477
https://doi.org/10.2176/nmc.45.540
https://doi.org/10.1007/s00431-011-1437-2
https://doi.org/10.1097/PEC.0b013e31821d86d5
https://doi.org/10.1111/apa.14579
https://doi.org/10.1097/00006454-199111000-00014
https://doi.org/10.1542/peds.104.5.1139
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0024
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0024
https://doi.org/10.1016/S0090-3019(99)00055-5
https://doi.org/10.1007/s005860050099
https://doi.org/10.1093/qjmed/hcm100
https://doi.org/10.1016/j.ajic.2006.03.010
https://doi.org/10.3171/2016.7.PEDS1677
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0030
https://doi.org/10.2106/jbjs.cc.l.00281
https://doi.org/10.1093/clinids/9.2.265
https://doi.org/10.1542/peds.109.1.e14
https://doi.org/10.1007/s11739-017-1718-5
https://doi.org/10.1097/00005792-199211000-00004
https://doi.org/10.1016/0090-3019(92)90173-K
https://doi.org/10.1016/j.arcped.2005.11.021
https://doi.org/10.1093/clinids/23.4.698
https://doi.org/10.1086/514275
https://doi.org/10.1136/bcr-2017-222019
https://doi.org/10.1007/s00330-002-1678-6
https://doi.org/10.1016/j.icvts.2004.01.007
https://doi.org/10.1164/ajrccm/145.6.1483
http://refhub.elsevier.com/S2666-5484(21)00019-6/sbref0044
https://doi.org/10.1016/j.hlc.2013.07.015
https://doi.org/10.1016/j.cca.2015.09.031
https://doi.org/10.3390/ijms20082004
https://doi.org/10.1016/j.surneu.2004.09.021
https://doi.org/10.1001/archinte.164.22.2409
https://doi.org/10.1227/01.NEU.0000356972.97356.C5
https://doi.org/10.1093/clinids/15.1.22
https://doi.org/10.1097/00006123-199611000-00016
https://doi.org/10.1227/00006123-199008000-00002
https://doi.org/10.1002/ana.410170408

	Pediatric Group A streptococcal spinal epidural abscess presenting with recurrent symptoms of viral illness: An operative case report
	Background
	Case description
	History and physical examination
	Vital signs and clinical workup
	Imaging
	Treatment and disease course
	Outcome

	Discussion
	Declaration of Competing Interest
	Patient Informed Consent Statement
	Supplementary materials
	References


