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ABSTRACT

The infections of the spinal axis in children are rare when compared with adults. They encompass a large spectrum of diseases
ranging from relatively benign diskitis to spinal osteomyleitis and to the rapidly progressive, rare, and potentially devastating
spinal epidural, subdural, and intramedullary spinal cord infections. We present a comprehensive review of the literature
pertaining to these uncommon entities, in light of our experience from northern India. The most prevalent pediatric spinal
infection in Indian scenario is tuberculosis, where an extradural involvement is more common than intradural. The craniovertebral
junction is not an uncommon site of involvement in children of our milieu. The majority of pyogenic infections of pediatric spine
are associated with congenital neuro-ectodermal defects such as congenital dermal sinus. The clinico-radiological findings of
various spinal infections commonly overlap. Hence the endemicity of certain pathogens should be given due consideration,
while considering the differential diagnosis. However, early suspicion, rapid diagnosis, and prompt treatment are the key factors
in avoiding neurological morbidity and deformity in a growing child.
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INTRODUCTION

Spinal infections are relatively rare in the pediatric
population as compared to adults.!'! There have been
various published series in the world literature; however,
the Indian scenario is relatively less well-explored.

The pediatric spinal infections can be broadly
classified into extradural, intradural extramedullary,
or intramedullary. Many of them are associated with
congenital conditions peculiar to the pediatric spine such
as neuro-ectodermal defects, most notably congenital
dermal sinus; others are due to certain endemic conditions
such as tuberculosis (TB), while few have been associated
with iatrogenic causes such as instrumentations and
lumbar punctures, etc. Though a variety of etiological
agents, including mycobacteria, pyogenic bacteria, fungi,
parasites and viruses are responsible for spinal infections,
the clinical presentations are usually overlapping and
include backache, fever, irritability, motor and sensory
deficits, bladder-bowel involvement and spinal deformity,
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in various combinations. The diagnosis is particularly
challenging in neonates and infants. The presence of
a dermal sinus should be checked for in all pediatric
patients as part of physical examination, especially in
those with dermal stigmata as it may be associated with
devastating spinal infection.™

The endemicity of pathogens should be taken into
account while making a differential diagnosis. A high
index of suspicion, prompt clinical evaluation and
appropriate diagnosis are essential for the treatment
of pediatric spinal infections, and these are critical
for prevention of permanent neurologic damage or
development of late bony deformity. The authors have
attempted to review the scenario, clinical presentation
and management principles of pediatric spinal infections,
in view of the vast experience of the senior author (RK) in
treating such infections at a premier tertiary care institute
of northern India.

EXTRADURAL INFECTIONS

The extradural compartment infections can be vertebral;
vertebral with pus/granulation; epidural abscess or
empyema; diskitis or a combination of these. Due to the
involvement of the developing spine, spinal deformities
are of a significant concern in the patients of this age
group. Early diagnosis and adequate treatment for
vertebral osteomyelitis are mandatory to prevent severe
complications and lifelong disabilities.’! In developing
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countries like India, TB remains the most common spinal
infection even in the pediatric population.

Tubercular osteomyelitis (also called as Pott’s disease)
Tuberculosis is caused by Mycobacterium tuberculosis and
Mycobacterium bovis in most cases. Atypical mycobacterial
infections are not very rare in our country. Though the
disease is endemic in certain parts of the world, but
now it is considered as a common disease worldwide.
The skeletal involvement is present in 1-3% of patients
suffering from TB affecting any body tissue, and spinal
spondylitis is the most common (50%) manifestation
of skeletal TB.!®" Most commonly spinal TB affects
thoracic and thoracolumbar spine and is a leading cause
of paraplegia in developing countries.”®! Craniovertebral
junction (CV]) TBis not a rare presentation in India.>!%
Although no age is immune to the disease but there is a
controversy regarding the age predilection of the disease.
It is documented that Pott’s is a disease of adults in
affluent countries, and disease of the first three decades
in other regions.!"!" In our country, it is seen in the first
decade in 50% of cases and is encountered in only 25%
cases after 20 years of age.””! There have been rare case
reports of Pott’s spine in infants!'">!! resulting from
maternal genitourinary TB.

Etiopathogenesis

The spinal TB is a result of hematogenous dissemination
from the primary focus in the lungs or the lymph nodes. The
central type of vertebral TB spreads along with Batson’s
plexus of veins, while paradiscal infection spreads through
the arteries. The anterior type of vertebral body TB results
from the extension of the abscess beneath the anterior
longitudinal ligament and periosteum. The pathogenesis
of Pott’s disease has been divided to following stages: (1)
inflammatory edema and exudation stage, (2) the necrosis
and cavitation stage (3) the destruction and deformation
stage, (4) the healing and repair stage. Morphologically,
two types of bone and joint TB have been recognized: the
caseous type and exudative type with abscess formation.
The exudative type is more common in children while the
granular type is frequent in adults.!'!)

Clinical presentation

The clinical symptoms of spinal TB in children are often
insidious and include back pain, fever, paraparesis, sensory
disturbance, bowel/bladder dysfunction!® and local swelling
due to the formation of a cold abscess. However, in our
experience the initial presentation of a cold abscess can
be far away from the site of lesion.!'"*! Majority of patients
with spinal TB have evident collapse of vertebrae and
destruction of adjacent tissue, probably due to delay in
diagnosis, sometimes mimicking neoplasms. The disease
may result in bone destruction, spinal deformity, and
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neural complications such as arachnoiditis, intramedullary
tuberculoma, and spinal cord compression from epidural
abscesses [Figure 1]. Approximately, 3% of children with
spinal TB develop severe kyphosis (>60°). Risk factors for
the development of severe kyphotic deformity are as follows:
Age <10 years; involvement of >3 vertebral bodies; and
thoracic spine localization. Severe kyphosis is cosmetically
unacceptable and results in spinal cord compression over
the apex of the deformity and cardiopulmonary dysfunction
from restrictive lung disease.®

Diagnosis

None of the investigative modalities individually is
efficacious enough to make a diagnosis of TB of the
spine with such a degree of certainty as to obviate the
need for tissue diagnosis or bacteriological confirmation.
A combination of magnetic resonance imaging (MRI),
bone scan, ELISA and the Quantiferon assay provides
reasonably certain diagnosis in 90% of cases, thereby
providing the grounds for starting a safe trial of
antituberculous chemotherapy.'” MRI is extremely useful
in diagnosing the difficult and rare sites of disease like
the CV]J. It detects the marrow changes, exudative and
granulation types, extra- and intra- dural disease, and
radiological response to treatment in the early follow-up
period around 6-8 weeks.!"!! For confirmatory diagnosis of
Pott’s disease, we recommend that, the combined results
of Ziehl-Neelsen microscopy, BACTEC culture and
histopathology are most appropriate. However, for rapid
confirmation, the combination of PCR amplification and
histopathology offer a better prospect.!®!

Treatment
Early TB spondylitis without spinal cord compression
or neurological deficits can be treated conservatively

Figure 1: lllustrations of upper cervical Pott’s spine, showing vertebral
collapse, associated collections, thecal compression and kyphotic deformities
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with chemotherapy (antitubercular therapy [ATT]).
Traditionally, the antitubercular drugs have been
classified into first and second line drugs. The first
line drugs are most effective group of agents against
the mycobacteria and include isoniazid, rifampicin,
pyrazinamide, ethambutol and streptomycin. Second line
drugs are less effective, more toxic and more expensive
than the first line drugs (e.g. amikacin, kanamycin
flouroquinolones [ciprofloxacin, ofloxacin, moxifloxacin,
levofloxacin, gatifloxacin], paraaminosalicylic acid
cycloserine, terizidone, ethionamide, protionamide,
clofazamine, linezolid, amoxicillin/clavulunate,
thioacetazone, cilastin/imipenem, clarithromycin).
[soniazid (H) is typically used in a dose of
5 (4-6) mg/kg/day and can cause side effects like
peripheral neuropathy and reversible hepatotoxicity.
The dose of rifampicin (R) is 10 (8-12) mg/kg/day and
commonly observed side effects are hepatotoxicity,
flu-like syndrome, orange discoloration of body and
body fluids. Pyrazinamide (Z) is recommended at
25 (20-30) mg/kg/day. It can cause hyperuricemia,
hepatotoxicity, and arthralgia. Ethambutol (E) is given
in the dose of 15 (13-17) mg/kg/day. Retrobulbar optic
neuritis is the most serious side effect, and this drug is
contraindicated in children who might not report the
visual changes at an early stage. Streptomycin (S) is an
aminoglycoside used in dose of 15 (12-18) mg/kg/day and
can adversely affect both vestibular and hearing functions
and can cause nephrotoxicity.!”!

Spinal TB is the severe extrapulmonary form of TB and
the scheduled WHO category-I treatment is 2 months
of intensive phase with 4 drugs (HRZE) followed by
4 months of the continuation phase of two (HR) drugs.!'”
However, because of the serious risk of disability and
mortality and because of difficulties of assessing treatment
response, WHO recommends 9 months of treatment
for TB of bones or joints.!"¥ The American Thoracic
Society recommends 6 months of chemotherapy for
spinal TB in adults and 12 months in children.""” Many
experts still prefer the durations of 12-24 months or
until radiological or pathological evidence of regression
of disease occurs.?%)

Surgery in cases of Pott’s spine is recommended for patients
with spinal cord compression or neurological compromise,
significant spinal deformity, persistent severe axial pain, or
disease progression on maximal medical therapy. Various
surgical approaches have been reported for treatment of
TB spondylitis in the pediatric age group. Any surgical
approach must take into account the skeletal immaturity
of young children and should minimize the number of
fused segments (especially in the thoracic spine) to avoid
complications such as iatrogenic short trunk, crankshaft
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deformity, and pulmonary hypoplasia from restricted
growth of the rib cage.!®

We have surgically treated 74 cases of pediatric Pott’s
spine between 2002 and 2010.”! Follow up of >6 months
is available for 64 cases. The most common site of
involvement was thoracic region (33%) followed by CV]in
26%, thoracolumbar in 15% and cervical and lumbosacral
region in 9% cases each. Extradural involvement (79%)
predominated over intradural or intramedullary location.
69% had a poor neurological grade?*! at presentation. In
our series, transthoracic approach was the most common
approach performed in 28% patients. Other approaches
used were transmanubrial, transoral, posterolateral
and retroperitoneal approach. The choice of the
surgical approach depends upon the site of maximum
compression, involvement of bony element and soft
tissue inflammation/abscess, degree of compression, and
stability of spine [Figure 2a, b and Table 1].

The short and long-term clinical outcomes of more
extensive surgery are similar compared with debridement
alone, but the correction of kyphosis and deformity was
better in children undergoing extensive surgery with
anterior reconstruction than in patients undergoing
debridement alone. In addition, extensive surgery
seems to decrease the length of drug therapy, because
clinical and radiographic outcomes were similar for
chemotherapeutic regimens prescribed for 6, 9, or
18 months when combined with extensive surgery.!®*!

Figure 2: (a) Sag contrast enhanced T1-weighted magnetic resonance imaging
of a 13-year-old girl showing Pott’s spine affecting upper dorsal spine. She had
spastic paraparesis of 13 month duration. She was operated by transmanubrial
approach. (b) intraoperative photograph

Table 1: surgical approach used in 64 cases of pott’s
spinel

Surgical approach Number (%)
Transoral+post fusion 12 (18)
Post fusion 5(7.5)
Transmanubrial 4 (6)
Transthoracic 18 (28)
Postero-lateral 10 (15)
Laminectomy 11 (16.5)
Retroperitoneal 4 (6)

Indian Journal of Neurosurgery

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Kumar and Arora: Pediatric spinal infections

However, we always prefer minimum treatment for
18 months or even 2 years in selected cases. Overall, in
our series 72% of the cases showed some improvement,
25% remained same, while 3% worsened."”! A significant
improvement is possible even in the patients belonging to
the poor grade with judicious use of the surgical approach
and ATT.”! The good prognostic factors are partial cord
compression, short duration of neurological symptoms,
young age and good general condition of the patient.

Another important point to be taken into consideration is
about the multidrug resistant-TB (MDRTB). India is one
of the global leaders for MDRTB cases. India reports of
2.3% and 17.2% of MDR cases from new and previously
treated cases, respectively.’*”" Among the first line
drugs, the maximum resistance is observed to isoniazid,
rifampicin, streptomycin respectively and least to
pyrazinamide. It is recommended that culture sensitivity
of pus/granulation tissue should be performed in each
suspected case of MDRTB. However this facility may not
be available at each center. When culture sensitivity is not
available or when there is progression of disease in spite
of standard ATT and in situations of repeated negative
cultures, an objectively designed empirical treatment
should be considered consisting of at least four new
drugs-not taken by patient in past. It is not recommended
to add a single drug to failing regime. No drugs of same
pharmacological group or drugs with similar adverse
effect profile should be clubbed together in regime. Only
pyrazinamide from first line therapy should be reused.
ATT should not be stopped by fixed time frame and we
need to evaluate spinal lesions clinically, hematologically
and radiologically. All drug resistance patients should be
serially monitored with 3 months complete blood count,
erythrocyte sedimentation rate C-reactive protein and
MRI along with drug toxicity effects.!2¢"!

Pyogenic vertebral osteomyelitis and diskitis

Pyogenic vertebral osteomyelitis is rare in children as
compared to adults.®! The mean age of diagnosis of
pyogenic spinal infections ranges from 2 to 7 years.’”
Osteomyelitis is uncommon in children 3 years of age
or younger, and diskitis is rare in children older than
8 years of age.’*) The lumbar spine is the most commonly
involved region. Vertebral osteomyelitis affects more
frequently the vertebral body, and involvement of
posterior elements is rare.’¥ The diagnosis should be
considered in a child who develops a limp or in an infant
who displays a postural or positional preference.”!

Most common cause of vertebral osteomyelitis is
due to hematogenous spread from other sites of
infection such as soft tissue, skin or genitourinary tract;
however it may occur due to direct extension from
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retropharyngeal/retroperitoneal and abdominal abscess.
Some cases occur following trauma. Pyogenic spinal
infections are typically the result of methicillin-sensitive
Staphylococcus aureus that spreads hematogenously. The
incidence of methicillin-resistant S. aureus has increased
in recent years. Gram-negative rods are other important
pathogens. Rare causes include Clostridium difficile?® and
Cat scratch disease.P” Inflammation of the intervertebral
disk is an uncommon entity. Noniatrogenic cases of
diskitis are seen almost exclusively in children and the
etiology remains controversial. However, the causative
organism is identifiable in 60-82% of cases via direct
biopsy.¥!

Blood cultures should be obtained for children with
vertebral osteomyelitis because it is the definite
guide for providing accurate treatment. Computed
tomographic-guided aspiration of abscess should be
considered for patients with negative blood cultures.
Plain radiographs, bone scintigraphy, and MRI are useful
for making the diagnosis. Although MRI is the imaging
method of choice for vertebral osteomyelitis and discitis,
however in the early stages, it may show subtle, nonspecific
endplate subchondral changes and a repeat examination
may be required to show the typical features.”

Antimicrobial therapy for 6-12 weeks is usually successful,
and an early transition to oral form does not increase
the risk of treatment failure.P* A 3-6 weeks course of
antibiotics and supportive therapy is effective in majority
of cases of diskitis.

Postoperative surgical site infections (SSI) also deserve
a special mention. The incidence in pediatric spinal
fusion procedures has been reported as high as 3.4%.
Significant risk factors for deep SSIinclude inappropriate
timing of preoperative antibiotic prophylaxis, previous
spine surgery, presence of a complex underlying medical
condition, age, >10 vertebrae fused, and an increased
estimated blood loss per kilogram body weight.*!
Debridement with implant removal may be required,
especially for late-onset infections associated with
previous spinal surgery.”!

Fungal osteomyelitis

The fungal osteomyelitis occurs rarely. Candida
osteomyelitis have been reported™? in children
on immunomodulating agents, while invasive
aspergillosis have been reported in an immunocomptent
child.™! These infections require prolonged supervised
treatment with newer agents like azoles (fluconazole,
itraconazole, voriconazole and posaconazole),
polyenes (amphotericin deoxycholate and liposomal
amphotericin B), flucytosine (5-fluorocytosine),
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and echinocandins (caspofungin, micafungin and
anidulafungin).4

Among azoles, fluconazole is least toxic. Others may
have hepatic and cardiac side effects, voriconazole is
contraindicated in renal failure and these (voriconazole
and posaconazole) require monitoring of blood levels.™!
The polyenes are used for Salvage therapy and empiric
use due to broad activity. Nephrotoxicity and infusion
reactions are their major side effects. Flucytocine is
used in combination with other antifungal agents as
monotherapy using this agent causes rapid development
of resistance. It is only given orally and has bone marrow
toxicity.

Candida osteomyelitis requires fluconazole (6 mg/kg) daily
for 6-12 months or a lipid formulation of amphotericin B,
3-5 mg/kg daily for several weeks, followed by fluconazole
for 6-12 months."* Echinocandins may also be used
as first line therapy, while flucytosine can be used in
combination of amphotericin in severely ill patients.

Voriconazole has the best clinical activity against
Aspergillus, and is considered first-line therapy for
infections caused by this pathogen. Amphotericin B
products can be used as second-line agents in patients
who cannot tolerate or are failing voriconazole therapy,
and echinocandins can be used as alternative or salvage
therapy.!!

Spinal epidural empyema and abscess

A spinal epidural abscess (SEA) or empyema constitutes
a neurosurgical emergency in which early diagnosis and
prompt decompression are necessary to avoid permanent
cord damage. This entity has an incidence of 0.2-1.2
per 10,000 hospital admissions.*” Pediatric population
is affected even rarely.’® Average age of diagnosis in
pediatric population is 7.6-8 years,*! but cases have
been reported even in neonatal period, where diagnosis
is a challenge.*”" The chances of misdiagnosis are quite
high, because of which severe cord compression results
in suboptimal recovery. The prognosis is guarded in cases
with longstanding history and chronic cord compression.

Majority of cases are due to hematogenous spread from an
antecedentinfection and due to direct spread from a primary
infective source (vertebral osteomyelitis/dermal sinus).
[atrogenic cases of pediatric epidural abscess have been
reported following epidural catheter placement.!*”! SEA
can also be associated with pyomyositis.%

The most commonly affected site in SEA is dorsal (33%),
lumba (27%) and then dorsolumbar (15%). The

abscess is located commonly over the posterior
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aspect of epidural space (86%), other locations
are less common (7% laterally, 5% anteriorly and
2% circumferential). The average length of collection
is 7 segments. Performing a lumbar puncture may yield
frank pus in more than half of cases (52%). However,
cerebrospinal fluid (CSF) may be normal in upto
10% of cases whereas, a few cases have raised proteins
as the only abnormality.’"! The most common organisms
associated with of SEA are S. aureus, followed by
Streptococci. In our cases, staphylococci were encountered
in 70%, streptococci in 8%, while enterobacteria and
anaerobes in about 6% cases [Figure 3].

Antibiotics should be started as soon as there is a suspicion
of SEA and should be directed against the causative
organism as described. It can be treated by various types
of surgical decompression procedures, including needle
aspiration, laminotomy, laminectomy, flavotomy and
irrigation*”! or corpectomy.’? The outcome is mainly
determined by the preoperative neurological condition
and the localization of abscess. The recurrence rate is
dependent on the longitudinal extent of the mass and
the intra-operative finding of granulation tissue, but not
on the placement of postoperative suction-irrigation
drainage. The interlaminar decompression should be
considered instead of laminectomy in lumbar SEA
and in impending anterior column instability due to
spondylitis. Intra-operative ultrasound is a beneficial
aid for the determination of the extent of decompression
during surgery and is practicable even through a narrow
interlaminar bony window. After immediate surgical
decompression, appropriate antibiotic treatment should be
initiated according to culture sensitivity and maintained
for at least 6 weeks (2 weeks intravenous + 4 weeks of
oral antibiotics). It may be extended if osteomyelitis is
also present. Spinal stability should be a concern after
treatment, during ambulatory outpatient visits."!!

Figure 3: Spinal epidural abscess extending over 7 segments in dorsal region
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Early recognition with a combination of surgical
decompression and antibiotic therapy provide excellent
results with full recovery of neurological function. There
are reports in literature where conservative management
alone has been successful.”>**! However, caution should be
exercised to closely monitor the patient’s recovery as any
deterioration in the neurological state warrants surgery.

Spinal subdural abscess

SSA is a relatively rare entity occurring predominantly
in 5% through 7™ decade of life and it is even rarer in
children. A total of 73 cases of pediatric spinal subdural
infections have been reported till 2013.%9 Among
the most recent cases, the age range is from 4 weeks
to 20 years (mean, 6.5 years), and over half (53%) of
spinal subdural infections in children are associated with
spinal dysraphism or other congenital abnormalities of
the spine. The commonest organism to infect the spinal
subdural space in children is M. tuberculosis and the
thoracic spinal region is most commonly infected. The
etiology is known to be hematogenous spread, iatrogenic
contamination (lumbar puncture, previous surgical
history) and local extension.®®*8! The predisposing factors
are anatomical abnormalities of the spinal cord, congenital
dermal sinus and dermoid cyst,P”! AIDS, Diabetes mellitus,
and repetitive meningitis.'®® A chronic subdural abscess
can mimic an intra-dural extramedullary mass (IDEM). 61
MRI is the investigation of choice [Figure 4]. However
it may not be able to differentiate between epidural and
subdural collection in all cases. But as both these entities
require a surgical procedure for definitive treatment, it is
only a relative liability. The management is similar to SEA.

Intramedullary lesions

Pyogenic intramedullary abscess

An intramedullary abscess of the spinal cord (IASC)
represents a rare disease associated with a potentially

Figure 4: Intradural extramedullary spinal cord empyema in a child
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devastating outcome.®” JASC may present at any age, but
children under the age of 5 years are more likely affected.!®’!
The thoracolumbar region is by far the most common site
of involvement though it can affect any part of spinal cord.
S. aureus is usually the most common cultured organism
in this group; however, other pathogens may also be
implicated but less frequently. Specific infections, such
as Acid Fast Bacilli, Brucella melitensis/brucellosis are to
be considered mainly in endemic areas.!®®4

The source of IASC can be classified into hemopoietic
spread, contagious spread, and spread from an unknown
source (cryptogenic). Contrary to the mechanism found
in adults, the dermal sinus is the leading cause of IASC in
children. It has been found to be the source of infection in
45% of children compared with 24% in all age groups.!®!
Still, an IASC is the least common infection-related
complication of a dermal sinus. latrogenic cases following
lumbar puncture have also been reported.! Once
infection develops in the spinal cord, it has a tendency to
spread longitudinally along the fibers of the cord itself.!*”!
The mean range of involvement is three to six levels!®® and
involvement of the entire cord is exceedingly rare. 676970

In an acute presentation, symptoms of infection (e.g. fever,
backache, malaise) are common. Chronic cases might
mimic features of an intramedullary tumor presenting
with neurological symptoms.”" MRI helps in surgical
planning and also demonstrates the co-existence of
congenital anomalies. Localized abscess with variable
enhancement may resemble neoplasms. In children,
limited laminectomy with myelotomy focused over
the most bulbous segment of the spinal cord for
drainage of the abscess and adequate antibiotics is the
treatment of choice [Figures 5a and b]. Timely surgical
drainage along with adequate antibiotics should be
performed before irreversible spinal cord damage can
occur from vascular compromise and local mechanical
pressure within a restricted and nonexpansible space.
The holocord abscess may pose a management challenge

x
Z
&
8
]

Figure 5: Sagittal contrast enhanced magnetic resonance imaging (a) and
intraoperative image (b) of an intramedullary abscess

Vol. 3 | Issue 2 | May-August | 2014

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



but the above mentioned strategy has been found to
be effective. Bunyaratavej et al. have successfully treated
holocord intramedullary abscess due to a dermal sinus
in a 2-month-old child with limited myelotomy and
aspiration.!®! It is highly recommended to surgically
excise the dermal sinus once it is found, in order to
eliminate potentially debilitating and serious central
nervous system (CNS) infection.

Intramedullary and subarachnoidal tubercular abscesses
are rare forms of spinal TB as compared with extradural
collections secondary to vertebral TB. Less than 10 cases
of intradural tubercular abscesses have been reported till
date.l®"7B) Intramedullary and subarachnoid tubercular
abscesses present with acute or subacute, progressive
motor and sensory deficits. Tubercular abscesses are
iso to hypointense in T1 weighted images, iso to
hyperintense in T2 -weighted MR images and show ring
enhancement after contrast administration. There can
be enhancement of the overlying meninges. However,
these imaging features may be shared by bacterial
abscesses, demyelination, and intramedullary tumors.
The presence of an IDEM mass at the lower end of the
spinal cord associated with holocord T2 hyperintensities
of the spinal cord has been described and should raise
the suspicion of intramedullary tubercular abscess.
Biopsy along with microscopic examination and culture
are essential to confirm the diagnosis. As the number
of tubercular abscesses reported in the literature is
limited, definitive guidelines cannot be laid down for
their management. Surgery is aimed for biopsy and
safe maximal decompression as complete resection is
rather difficult. This is to be followed by a full course of
antituberculous chemotherapy. Complete drainage of the
abscess is not required. Antitubercular drugs can help in
the resolution of the residual abscess.!">7678!

Intramedullary spinal tuberculomas (IMT) are rare, even
in geographical areas where TB is endemic. In a large
series from a tertiary care center in India, the incidence
of spinal intramedullary tuberculoma was 1 in 175 cases
of spinal TB and 1 in 1600 cases of central nervous system
TB.I" In endemic regions, in patients with evidence of
TB elsewhere, intramedullary spinal lesion can be of
tuberculous etiology [Figure 6].

Gadolinium-diethylenetriamine pentaacetic acid
enhanced MRI can significantly increase the diagnostic
accuracy of IMT in conjunction with radiological and
serological evidence of TB. Follow-up MRI becomes
essential not only to assess the efficacy of treatment
but also to detect any paradoxical increase of size of

the lesion. These lesions usually have a good response
to medical treatment, and early diagnosis avoids any
unnecessary surgical intervention. On treatment with
chemotherapy the lesion regresses in size and disappears,
to be replaced by an area of gliosis, which probably is seen
as an area of hypointensity on MRI.[""!

We have managed three cases of intramedullary
tuberculomas in pediatric age group, and in our
experience, if the cord is severely inflamed and
compressed in such cases, the deficits are severe and
recovery remains guarded.

Fungal intramedullary abscess is usually found in
immune-compromised patients e.g. acute leukemia, and
causative agents include Cryptococcosis, Aspergillosis,
Blastomycosis, and Coccoidiodomycoses. A rapid diagnosis
followed by aggressive antifungal therapy for 6 weeks is
recommended [Figure 7].

Intramedullary tubercular granuloma affecting dorsal cord in a
pediatric patient

CEMR shows a ring enhancing intramedullary lesion at conus. It was
found to be a fungal abscess at conus
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PARASITIC INFESTATIONS OF SPINE

These include Cysticercosis, hydatid disease, and
Schistosomiasis. Uncommon protozoan like Balantidium
coli have been reported to cause osteomyelitis and
resultant myelopathy.

Cysticerci

Neurocysticercosis (NCC) is the commonest infestation
of CNS.I7P8 Spinal involvement is present in 1-5%
cases of nervous system Cysticercosis. Commonly it
affects the adults, however cases of Intramedullary NCC
have been reported in children as young as 5 years.8!
Spinal cysticercosis has been classified anatomically
as extraspinal (vertebral)!®¥ or intraspinal (epidural,
subdural, arachnoid, or intramedullary). Most (80%)
spinal NCC occurs in the subarachnoid space.®™®! The
thoracic region is most commonly affected followed by
cervical. Intramedullary Cysticercosis (IMC) is far less
common with only 53 cases have been reported until
2010.84 IMC can cause neurological symptoms/deficitis
by mechanical compression by cyst, inflammatory
changes and cord edema, (secondary to metabolic
products/degenerative larval remains) and gliosis due to
vasculopathy.®

On MRI, IMC is usually a cystic lesion within the spinal
cord. The differential diagnosis of an intramedullary
cystic lesion is extensive, such as arachnoid cyst,
ependymal cyst, neurenteric cyst, sarcoidosis,
neoplasms such as ependymoma, and infections such
as abscess.® Presumptive preoperative diagnosis of
spinal cysticercosis is easy when there is associated
Cerebral Cysticercosis. The CSF examination and
cysticercal antibodies in CSF and as well as in serum
help in diagnosis.

The current therapy for spinal NCC with cord or root
compression is laminectomy and resection followed
by medical management (albendazole - 15 mg/kg/day
for 4-6 weeks in conjuction with steroids).” In cases
that total resection is not feasible due to holocord
involvement, the limited resection with cyst removal
and chemotherapy for the treatment of spinal NCC may
be an option. Surgery can eliminate only compressive
element and this should be performed before the cord
changes take place.® Except for being used after
surgery, albendazole also could be used independently
in the conservative treatment for the patients whom are
highly suspected as IMC and whose clinical courses are
stable.’® The potential advantages of medical therapy
alone include avoidance of surgery and treatment of
surgically unreachable and multifocal cysticercus.
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Hydatid disease

Hydatid disease is caused by the larvae of the tapeworm
Echinococcus granulosus and Echinococcus multilocularis
and is endemic in certain parts of world including Indian
subcontinent.® Spinal involvement has been reported in
only 0.5-1% of the cases where 90% of them are confined
to the vertebrae and the epidural space [Figure 8].
Spinal hydatid disease has been classified by Braithwaite
and Lees into five types: (1) primary intramedullary
hydatid cyst, (2) intradural extramedullary hydatid
cyst, (3) extradural intraspinal hydatid cyst, (4) hydatid
disease of the vertebrae and (5) paravertebral hydatid
disease. The first three types are rare-occasional reports
are there.l5"%

The diagnosis of hydatid disease is mainly established by
combination of serological tests and imaging findings.
MRI features can also help differentiate between a
viable and a succumbed cyst. En bloc removal surgery is
the treatment of choice in hydatid cyst disease. Careful
puncture and aspiration of cyst contents, followed by
total extirpation of the cyst wall, can be performed when
total removal is difficult and hazardous. Chemotherapy
usually includes well known antihelmintic drugs:
albendazole or mebendazole and have to be given for a
long period (3 month to 1-year).!®”

Schistosomiasis

Schistosomiasis (or bilharziasis) is an endemic parasitic
disease caused by Trematoda platyhelminthes of the genus
Schistosoma. Neuroschistomiasis typically affects young
males, who, with no other complaints of schistosomal
infection, present with a flaccid paraplegia secondary to
a conus medullaris or cauda equine lesion or transverse
myelitis, and are bedridden at presentation (70%).
Although the onset of the disease may vary from sudden

Figure 8: Sagittal T2-weighted magnetic resonance imaging of a pediatric
patient shows upper dorsal hydatid infestation
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to progressive, it arises in most instances in a subacute
or chronic manner, with progressive worsening of the
deficits. Treatment requires drugs like praziquantal and
steroids and surgery in some cases. Schistosomiasis is an
endemic disease in Africa, South America like in Brazil
and the Caribbean Islands, and should be considered in
differential diagnosis of transeverse myelitis in travelers
or emigrants returning from endemic areas.!””’

CONCLUSION

The pediatric spinal infections are relatively rare when
compared to adults. TB is the most prevalent pediatric
spinal infection in Indian scenario. The extradural
involvement is more common than intradural spinal TB
and CV] is not an uncommon site of involvement in
children of our mileau. Majority of pyogenic infections of
pediatric spine are associated with congenital ectodermal
defects such as congenital dermal sinus. As a part of routine
clinical examination; all newborns should be checked
for the presence of dermal sinus or other congenital
defects. Once it is discovered; prophylactic surgical
resection is recommended regardless of age, to avoid
serious neurosurgical complications. Fungal infections
are usually found in immuno-compromised children. As
the clinico-radiological findings commonly overlap in
many cases of pediatric spinal infections, endemicity of
certain pathogens should be given due consideration while
considering differential diagnosis. Early suspicion, rapid
diagnosis and prompt treatment are important to avoid
neurological morbidity and deformity in a growing child.
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