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Abstract

Holocord abscess is a rare occurrence and one with bulbo-medullary extension is even rarer. Till date only a handful of case 
reports of holocord abscess with bulbo-medullary extension has been reported. We describe a rare case of intramedullary 
abscess with bulbo-medullary extension in an 18-month-old child, stemming from a congenital dermal sinus communicating 
with the spinal canal in the sacral region. We have described the presenting signs and symptoms, evaluation and multi-modal 
management of intramedullary abscess which resulted in gradual improvement of the patient’s clinical condition leading to 
subsequent discharge from the hospital with considerable neurological improvement. An acute febrile disease associated with 
acute or rapid onset neurological deficit that is associated with dermal sinus or spinal dysraphism indicates an intramedullary 
abscess which should be investigated with relevant radiological imaging (MRI). The treatment involves a combination of sur-
gical abscess evacuation and antimicrobial therapy along with intensive care and support.
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Holocord Abscess with Bulbo-Medullary Extension Associated with a 
Congenital Dermal Sinus in an 18-Month-Old Child

Introduction
Congenital Dermal Sinuses (CDS) are squamous–epithelium 
lined tracts and form due to disorders of neural disjunctions re-
sulting from incomplete separation of cutaneous ectoderm from 
the underlying neuroectoderm [1]. The incidence of CDS is ap-
proximately 1 in 2,500 live births without gender predilection 
[2]. They could be located along the length of midline neuraxis 
but are most commonly found in the lumbosacral and occipital 
regions. The reason for less frequent localization in the cervi-
cal region appears to have embryological basis, wherein the 
fusion of the neural tube begins in the cervical region and then 
proceeds both cranially and caudally, closing at the cephalic 
end. Usually, the tract from CDS courses cephalad and extends 
for a variable course and could end blindly in the subcutane-
ous tissues, dura, spinal cord, or nerve roots [3]. The majority 
of CDS present clinically in the first decade, usually below 5 
years, because of high risk of infection [2,3]. Clinical mani-
festations range from being asymptomatic to a discharging si-
nus, local inflammation, recurrent meningitis or neurological 
dysfunction [4]. Cutaneous markers of a CDS could be abnor-
mal cutaneous pigmentation, angiomas, subcutaneous lipoma, 
hairy nevus, and skin tags [3,5]. Intramedullary spinal cord 
abscess (ISCA) is the rarest and the most serious complica-
tion of a CDS and may lead to permanent neurological deficits. 
ISCA are rare central nervous system infections in children and 
a holocord abscess involving the entire length of spinal cord 
is even rarer. First described by Hart in 1830, fewer than 150 
cases ISCA have been reported since then [6,7]. Intramedul-

lary abscess in the spinal cord commonly occurs secondary to 
a primary focus of infection The infective foci commonly seen 
are pneumonitis, genitourinary tract infection, peripheral skin 
infections, endocarditis and meningitis. Abscesses are also as-
sociated with dermoids, epidermoids, infected dermal sinus 
tract, ependymomas and spinal dysraphism.  Common present-
ing features include fever and acute onset/rapidly progressive 
neurological deficits. Standard management consists of com-
bined medical and surgical treatment.

History and Examination
An 18-month-old male child, with normal development and no 
prior hospital admissions, presented to paediatric emergency 
with complaints of fever for 7 days, for which he was receiving 
oral antibiotics. On the 4th day of fever, child’s mother noticed 
weakness in both lower limbs as the child was not able to walk 
or stand by himself, which he would otherwise normally do. 
This was associated with poor feeding, lethargy and reduced 
interaction with parents. 

At arrival patient’s temperature was 98°F, had tachycardia of 
140/minute and blood pressure of 100/60. A primary physi-
cal evaluation at the emergency department revealed a poorly 
compliant and uncooperative child with no spontaneous move-
ments of the lower limbs. A pre-sacral sinus with frank puru-
lent discharge was also noted. Central nervous system (CNS) 
examination revealed reduced tone reduced in all 4 limbs. The 
lower limbs were flaccid and areflexic; muscle strength was 
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Medical Research Council (MRC) grade 0/5 in lower limbs 
and MRC grade 3/5 in upper limbs. Intercostal muscle weak-
ness was present. There was graded sensory loss to pain below 
T-10 level. Progressive ascending paralysis was noted during 
the course of illness as the patient developed progressive shal-
low breathing with paradoxical breathing pattern which was 
suggestive of intercostal muscle weakness. He was intubated 
in view of impending respiratory failure. He also had a poor 
gag reflex. 

Evaluation and Treatment
The history, examination and the course of the illness, was 
suggestive of an ascending infection from the pre-sacral si-
nus leading to infectious myelitis. Lumbar puncture was per-
formed, which yielded frank purulent discharge. Exudate cul-
tures showed Klebsiella pneumoniae growth and antibiotics 
sensitive to K. pneumoniae were started. MRI brain and whole 
spine revealed the sinus tract communicating with the spinal 
canal with holocord abscess in the sacral segment, extending 
to the bulbo-medullary junction. Ballooning of the spinal cord 
throughout its length was also observed (Figures 1- 3). 

Figure 1: A - MRI spine sagittal view showing extension of 
holocord abscess into the bulbo-medullary junction. B - MRI 
spine sagittal view with holocord abscess showing ballooning 

of spinal cord throughout its length.

Figure 2: Axial view showing dermal sinus in the sacral 
region with spinal canal communication.

Figure 3: Sagittal view of the dermal sinus with spinal canal 
communication.

Figure 4: A - Post lumbar laminectomy and abscess evacua-
tion MRI showing residual abscess in the cervical cord and 
medulla. B - MRI showing adequate abscess drainage in the 

thoraco-lumbar segments.

The patient underwent urgent neurosurgical intervention. A 
midline skin incision was made from L3 to S1, encircling the 
dermal sinus ostium. Spina bifida was noted at L5 level and the 
dermal sinus was seen communicating with a defect between 
L5 and S1.  L3 to L5 laminectomy was performed, followed 
by durotomy from L3 to L5. Around 30 ml of pus drained after 
opening thecal sac. Thorough wash was given with the help 
of a drain placed in thecal sac. After abscess drainage, dissec-
tion of the sinus was performed followed by water tight clo-
sure of the dura, subcutaneous tissue and skin in layers over 
the indwelling drain. Bacterial culture specific antibiotics were 
continued. Post-operative MRI showed adequate drainage of 
abscess from the thoracolumbar segments, but the cervical 
cord abscess which was extending into the medulla was still 
persisting (Figure 4). The patient showed mild improvement 
in the motor power in both upper and lower limbs, but not in 
the intercostal muscle weakness.

A second surgery was done to address the residual abscess in 
the cervical cord and medulla. Skin incision was made from 
inion to C7 spinous process. A 1x3 cm sub-occipital craniot-
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omy with C1 arch excision and C2 to C5 laminectomy was 
done for adequate exposure Dura was thickened and inflamed 
sub-occipital and cervical region. Dura was opened up in lin-
ear fashion, following which 20 ml of pus was drained from 
cisterna magna and the cervico-medullary region. Yellowish 
coloured cyst wall was seen lining cisterna magna along with 
arachnoid adhesions, which were released. Intra-operative ul-
trasound was used to localise the abscess in the cervical cord 
region, following which a midline myelotomy was made from 
cervico-medullary junction to C5 level. A lengthy myelotomy 
was required for adequate pus drainage. Around 20 ml of pus 
was drained, following which thorough wash was given using 
a drain which was not kept in-situ. Water tight closure of the 
dura, subcutaneous tissue and skin was done in layers. Post-
operative MRI showed adequate drainage of abscess from the 
medullary and cervical cord segments (Figure 5). Bacterial 
culture sensitive antibiotics were continued in the post-opera-
tive period for another 6 weeks.

Figure 5: A - Post cervical laminectomy and abscess drainage 
MRI showing adequate abscess drainage from the cervical 
and medullary segments. B - MRI showing reduction in the 

cord thickness in thoraco-lumbar segments.
Course of illness and outcome
In view of prolonged ventilator requirement due to intercostal 
muscle weakness, the patient underwent tracheostomy and was 
subsequently weaned off ventilator support as the intercostal 
muscle function improved and he was able to maintain oxygen-
ation on room air with a tracheostomy. In due course of time, 
the patient was de-cannulated and no longer required tracheos-
tomy. The patient also had neurogenic hypertension which was 
managed with calcium channel blockers and alpha-blockers 
(Amlodipine and Prazosin). The antihypertensive drugs were 
tapered gradually as the blood pressure normalized. The patient 
had also developed neurogenic bladder. Urodynamic study re-
vealed findings suggestive of overactive bladder, which was 
managed with oxybutynin. Upper and lower limb muscle 
strength had improved to MRC 4/5 and 3/5 respectively. In-
tercostal muscle strength had also improved. He did not have 
respiratory distress and was able to take feeds by himself. He 
was later stepped down from the pediatric intensive care unit 
to ward and was discharged after a hospital stay of 2 months.

Discussion
ISCA is a rare form of spinal cord infection, especially in chil-
dren [8]. The most common mode of spread of infection is he-
matogenic spread, however, contiguous spread due to Congen-
ital Dermal Sinus (CDS) can be seen in around half the cases 
reported [9]. CDS is an uncommon form of spinal dysraphism, 

that can be significantly morbid if left untreated and can lead to 
CNS infections ranging from recurrent meningitis to holocord 
abscess [3,10]. The microbiology of ISCA is diverse and vari-
ous microorganisms have been isolated, namely; Staphylococ-
cus, Streptococcus pneumonia, Hemophilus, Proteus, Listeria, 
Actinomyces, Pseudomonas, Klebsiella and Mycobacterium 
tuberculosis [11]. High degree of clinical suspicion is crucial 
for diagnosis of ISCA. The diagnostic triad for ISCA; fever, 
pain, and neurological deficits, is present in most of the cases. 
However, it’s absence does not exclude the diagnosis of ISCA 
[12]. Prompt clinical examination with radiological inves-
tigations in the form of MRI spine and surgical intervention 
coupled with a longer duration of antibiotic therapy remains 
the gold standard of management to achieve good neurological 
outcome [7]. Recurrence of ISCA is seen in about 25% of the 
cases [13]. 
In our case, an 18-month-old child presented with acute febrile 
illness with noticeable neurological deficit with a congenital 
dermal sinus. Radiological and microbiological evaluation 
led to the diagnosis of ISCA with bulbo-medullary extension. 
Prompt neurosurgical intervention and antimicrobial treatment 
along with careful intensive care unit management resulted in 
a satisfactory neurological outcome. 

Conclusion
In conclusion, an acute febrile disease associated with acute or 
rapid onset neurological deficit, that is associated with spinal 
defects should be investigated with proper radiological imag-
ing to rule out ISCA and treated with a combination of surgical 
abscess evacuation and antimicrobial therapy along with inten-
sive care and support.
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