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during vitreoretinal surgery. Early detection and 
appropriate treatment would prevent life-threatening 
complications.
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Use of caudal epidural catheter 
in a child with cerebral palsy with 
prior posterior spine (T1‑sacrum) 
fusion

Sir,

Children with spastic cerebral palsy (CP) undergo 
extensive bilateral orthopaedic procedures such as 
pelvic and femoral osteotomies and tendon transfers 
and releases. Epidural catheter placement for pain 
management is an effective, reliable method of 
post-operative pain control in children with CP[1] 
and is our primary choice for post-operative pain 
management. However, a prior posterior spine 
fusion (PSF) from the first thoracic vertebra (T1) 
to the sacrum renders placing a lumbar epidural 
procedurally difficult.[2,3] A caudal approach may be 

used as the sacrococcygeal structures distal to the first 
sacral vertebra are intact.

Insertion of caudal epidural catheter in patients with 
previous PSF is not a commonly performed procedure 
as evidenced by the scarcity of literature reports. In 
our institution, the patient population of children 
with CP is fairly large and they frequently undergo 
major lower extremity orthopaedic surgery. Caudal 
access to the epidural space is a familiar approach to 
post-operative pain management at our institution. 
We present such a case and its management, including 
the procedural aspects. Institutional review board 
approval and written consent from the parent were 
obtained for publication.

A  15-year-old boy,  weighing 35.4 kg with medical 
history of spastic quadriplegic CP pattern secondary 
to post-traumatic brain injury, developmental 
delays, seizure disorder, reactive airway disease and 
gastroesophageal reflux disease with gastrostomy tube, 
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was scheduled for bilateral femoral osteotomies, right 
pelvic osteotomy, open reduction of dislocated spastic 
right hip and right adductor release. He had undergone 
PSF with unit rod instrumentation at 12 years of age, 
fusing the spine from T1 to the sacrum for scoliosis 
correction. Following induction of general anaesthesia 
and intubation of the trachea, the patient was 
positioned in the lateral decubitus position. The sacral 
hiatus was palpated, and an 18-gauge cannula was 
used to access the caudal epidural space. A 20-gauge 
epidural catheter was threaded without difficulty via 
the cannula into the epidural space. Then, iohexol 
dye was injected (Omnipaque 240, GE Healthcare, 
Chicago, IL, USA) to obtain an epidurogram [Figure 1] 
as is our practice to document catheter position and 
visualise spread of dye. We did not perform repeated 
fluoroscopic examinations of dye spread to minimise 
exposure to both radiation and iohexol dye. However, 
we anticipate further cephalad spread of epidural 
medication by 1–2 interspaces from our experience in 
this patient population. To minimise infection risk in 
the sacral area, the epidural catheter was looped to stay 
away from the anus and secured in a sterile fashion 
with transparent sterile dressings to prevent seepage 
while providing opportunity for daily examination of 
the catheter insertion site. A bolus dose of 20 mL of 
0.25% bupivacaine was administered in increments, 
followed by an epidural infusion of 0.1% ropivacaine 
at 0.28 mg/kg/h. Epidural local anaesthetic was 
effective, as evidenced by the minimal fluctuation in 
heart rate and blood pressure measurements during a 
surgical duration of 4.1 h. As anticipated, the patient 
had an estimated blood loss of 1100 mL, for which he 
received a transfusion of packed red cells and fresh 

frozen plasma in addition to crystalloids to correct 
coagulopathy.[4] At the end of surgery, the trachea was 
extubated, and the patient was observed overnight 
in the Intensive Care Unit because of his history of 
chronic upper airway obstruction. Epidural infusion 
of 0.1% ropivacaine was maintained at 0.23 mg/kg/h 
until post-operative day 3 when the epidural catheter 
was discontinued, and the patient was transitioned to 
an acetaminophen and hydrocodone combination via 
gastric tube. He did not require additional narcotics 
or benzodiazepines during the 3 days for which the 
caudal epidural catheter was used to provide analgesia. 
His face, legs, activity, cry, consolability (FLACC) 
scale pain scores were recorded as 0 during the first 
3 days’ post-surgery except once on post-operative 
day 2 when his pain score was 2. In the event of a 
high FLACC score, clinical correlation would have 
been performed.

Alternative methods of pain relief that could have 
been used in this child are intravenous and enteral 
opioids and benzodiazepines. Opioids were avoided 
in this child as he had a history of upper airway 
obstruction. Benzodiazepines are part of our protocol 
for the management of muscle spasms post-operatively; 
however, they were not needed in this child. As the 
child did not require any rescue analgesics, he was 
therefore able to be discharged from the Intensive Care 
Unit on the post-operative day 1.

PSF in children with CP fuses the spine from 
T1 to the sacrum with additional pelvic fixation 
to correct obliquity of the pelvis using unit rod 
instrumentation [Figure 2].[5] The surgical procedure 

Figure 1: Caudal epidurogram. Lateral view demonstrating spread of 
iohexol dye (Omnipaque 240) in the epidural space extending cephalad 
to the fourth and fifth lumbar vertebrae

Figure 2: (a) Anteroposterior and (b) lateral view of unit rod in situ with 
sublaminar wires. Extensive nature of the surgical procedure is evident 
from the double-rod configuration extending from the first thoracic 
vertebra to sacrum with pelvic fixation
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involves subperiosteal dissection extending midline 
from the T1 vertebra to the sacrum that includes 
removal of spinous processes followed by removal 
of the ligamentum flavum, exposing epidural 
fat.[6] In addition, the facet joints are excised, and 
the transverse processes and lateral laminae are 
decorticated from T1 to the sacrum.[7] Despite 
the possibility of scarring and obliteration of the 
epidural space, there was adequate cephalad spread 
of the epidural agents providing optimal pain 
control. Literature is available describing epidural 
anaesthetic being performed in adult patients 
for obstetric reasons where they had undergone 
segmental fusion of the spine leaving short segments 
of lumbar spine intact.[8] What makes our case unique 
is the unavailability of all but caudal access to the 
epidural space.

Epidural analgesia in this patient with CP, who had 
chronic upper airway obstruction and had undergone 
extensive bilateral osteotomies, allowed us to safely 
extubate the trachea, which otherwise may have been 
difficult or delayed, given the patient’s comorbid 
conditions. We hope to encourage practitioners 
to consider caudal approach for epidural catheter 
placement in children with CP whose post-operative 
pain is best managed neuraxially.
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Keloid formation on neck after 
jugular central venous catheter 
placement: An unsightly unusual 
complication in a young female

Sir,

Errors in wound healing can lead to chronic 
non-healing wounds or aggressive scar formation as 
seen in keloids or hypertrophic scar.[1] An 11-year-old 
girl presented with severe holocranial headache for 
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