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Epidural Analgesia in Patients with Congenital Lumbosacral Spinal Anomalies

MICHAEL G. COOPER, M.B,, B.S,, F.F.A.R.A.C.S.,* NAVIL F. SETHNA, M.B., CH.B.}

Epidural anesthesia, other than that by the caudal route,
is now an accepted and safe technique in pediatric regional
anesthesia.!~* However, spinal deformity is regarded as a
relative contraindication®® to the safe placement and use
of an epidural catheter. We reviewed the records of six
cases of the use of lumbar epidural blockade in patients
with congenital anomalies of the sacrum and lower lumbar
spine.

CASE REPORTS

Case 1. A girl aged 9 months and weighing 9 kg presented with
complete sacral agenesis and partial sacralization of the fifth lumbar
vertebra (see fig. 1). She presented for major perineal genitourinary
reconstruction of a cloaca deformity. After induction of general anes-
thesia, a lumbar epidural catheter was inserted at L3-L4 via a 19-G
Tuohy needle using loss of resistance to air to identify the epidural
space. She received 2 ml 0.5% bupivacaine, which was repeated once
during the 9-h operation. On awakening in recovery the patient ex-
perienced pain, which resolved with 1 ml 0.5% bupivacaine. Since
there was limited facility for postoperative infusion via the epidural
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route, the catheter was removed. However, analgesia lasted only 1 h,
and an intravenous morphine infusion was commenced.

Case 2. A girl currently aged 3 yr and weighing 16 kg had been
born with sacral teratoma, cloacal exstrophy, imperforate anus, duplex
vagina, and bladder exstrophy. A mature teratoma was excised and
sigmoid colostomy was performed on day 1 of life. The teratoma con-
tained ribs articulating with the lower abnormal aspect of the sacrum,
and at operation there appeared to be a double sacrum with a central
membrane-lined cavity that did not contain cerebrospinal fluid. There
remained a calcified remnant of sacrum and a marked diastasis of the
pelvis. On this admission, she underwent major abdominopelvic surgery
lasting 19 h that involved bilateral iliac osteotomies, splitting of the
pubic symphysis, creation of a bladder from the stomach, reimplantation
of ureters, creation of a urethra and bladder neck, and excision of the
vaginal septum.

Postoperatively, after tracheal extubation, she required such large
doses of opioid and sedation that respiratory depression occurred and
tracheal intubation was necessary. In order to decrease analgesic re-
quirement, which included ketamine 4 mg-kg™ -h™, a catheter was
inserted 3 cm into the epidural space at the L1-L2 interspace. This
proved ineffective: there was no evidence of sympathetic or sensory
blockade. The catheter was reinserted via the L2-L3 interspace. Four
milliliters of lidocaine 1.5% with 1:200,000 epinephrine provided motor
blockade, and an infusion of 0.125% bupivacaine with fentanyl 2 ug/

m! was commenced at 7 ml/h. This provided effective analgesia and
was subsequently maintained at 5 ml/h. All sedation ceased, and the
trachea was extubated successfully. The infusion continued for 144 h.

Case 3. A girl aged 4 yr and weighing 13 kg had been born with a
cloaca and a tracheoesophageal fistula. Esophageal repair, colostomy,
vesicostomy, and vaginostomy were performed in the first days of life.
The child developed chronic pulmonary disease secondary to recurrent
aspiration despite two fundoplication procedures. She also developed
asthma. The spinal anomaly consisted of hypoplasia of the lower lumbar
vertebrae, partial sacral agenesis with a block fusion of L4-L5 causing
kyphosis (see fig. 2). The patient underwent a 14-h major genitourinary
reconstruction that included splitting of the pubic symphysis, adhesion
lysis, creation of neourethra and perineal vaginoplasty, cloaca repair,
and suprapubic cystostomy.

Epidural catheter placement was attempted at the end of the op-
eration at L4-L5 and L3-L4 with a 17-G Tuohy needle. At both

202 YoIeN 0z uo 3sanb Aq 4pd°L.£000-00080 1 661-27S0000/86912€/0.LE/2/S L/Pd-ajonie/ABojOISaUISBUR/WIOD JIBYIIBA|IS ZESE//:dRY WO papEOjUMOQ



Anesthesiology
V 75, No 2, Aug 1991

FIG. 1. X-ray of case 1, showing sacral agenesis with sacralization of
fifth lumbar vertebra.

vertebral levels loss of resistance occurred with normal saline, but ce-
rebrospinal fluid was obtained on attempted passage of the catheter,
and the procedure was abandoned. At 36 h postoperatively, there was
difficulty extubating the trachea because of extreme pain, which re-
quired 0.1-0.2 mg-kg™ +h™' morphine and 0.1 mg-kg™ - h~! mida-
zolam and 1 ug/kg fentany! as required. Repeat epidural catheter
placement was performed successfully at L2-L3 using a 19-G needle
with 21-G catheter. An infusion of 0.1% bupivacaine with 2 ug/ml
fentanyl was commenced at 3.9 ml/h. Satisfactory analgesia was pro-
vided by 5.0 ml/h; no further opioid or sedation was necessary; and
the trachea was successfully extubated. The epidural infusion was con-
tinued for 96 h.

Case 4. This 7-yr-old girl weighed 24 kg and had undergone closure
of an L4-L5 myelomeningocele at birth (fig. 3). A functioning ven-
triculoperitoneal shunt had been inserted 3 yr previously, and there
were no symptoms of increased intracranial pressure. She had continent
bladder and rectal sphincters but mild motor weakness in the lower
extremities. She had a recurrently dislocating left hip, and underwent
a 7-h procedure involving iliopsoas release, femoral osteotomy, muscle
advancement, and pelvic Chiari osteotomy. This patient had experi-
enced anaphylactic reactions under previous general anesthesia that
was subsequently identified as a latex allergy. A 20-G epidural catheter
was inserted via a 17-G Tuohy needle at the L2-L3 interspace, and
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the epidural space was identified at 1.5 cm from the skin using a loss
of resistance to air technique. Five milliliters 0.5% bupivacaine was
instilled in the operating room, and an infusion of 0.125% bupivacaine
with 1:200,000 epinephrine was commenced at 3 ml/h in the recovery
room. This subsequently was increased to 4 ml/h with excellent effect
and was continued for 44 h postoperatively.

Case 5. A 22-yr-old man weighing 58 kg had had an L5—sacral my-
elomeningocele repaired at birth. He had a neurogenic bladder but
good lower limb function. He underwent a 15-h major bladder op-
eration involving revision of ileocecal bladder augmentation, uretero-

FIG. 2. MRI of case 3. Sagittal section showing L4-L5 block ver-
tebrae with kyphosis and lower sacral agenesis.
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FIG. 3. X-ray of case 4 showing L4-L5 myelodysplasia.

colonic anastomosis, and bladder neck reconstruction under general
anesthesia. Postoperatively he developed a right femoral nerve causalgia
that was believed to be secondary to prolonged traction or compression
intraoperatively. This pain persisted and was relieved only partially by
a femoral nerve block 2 months later. Other pain in the right leg was
believed to be sympathetically mediated and could be abolished by
subarachnoid injection of lidocaine. He was readmitted for lumbar
epidural and lumbar sympathetic blockade to treat his reflex sympa-
thetic dystrophy. A 20-G epidural catheter was passed easily via a 17-
G Tuohy needle at the L2-L3 interspace and was threaded 3 cm into
the epidural space. Bupivacaine 0.125% was infused at 13 ml/h and
abolished the pain. The epidural infusion was continued for 115 h.

Case 6. A 19-yr-old man weighing 57 kg had an §2-83 repaired
myelomeningocele and neurogenic bladder. He underwent a 16-h
procedure that involved splitting of the pubic symphysis, bladder aug-
mentation, excision of diverticula, ureteric reimplantation, and removal
of an artificial sphincter mechanism. Thirty-six hours postoperatively,
despite adequate intravenous opioids in the intensive care unit, analgesia
could not be achieved without causing excessive somnolence and hy-
poventilation. He subsequently had an epidural catheter inserted at
L1-L2 and was given 15 ml lidocaine 1% with 1:200,000 epinephrine,
which provided good analgesia and sensory blockade. Three hours
later the pain returned, and he received 11 ml 0.25% bupivacaine;
and an infusion of 0.125% bupivacaine at 15 ml/h was then begun,
with optimal pain relief obtained at 18 ml/h. The epidural infusion
was maintained for 84 h.

All epidural catheter insertions in these patients were performed
with patients in the lateral position and with full sterile technique. A
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test dose of lidocaine 1% with 1:200,000 epinephrine was negative in
each case for intravascular and intrathecal effects. All epidural catheters
were removed intact.

DISCUSSION

With epidural analgesia in patients with congenital spi-
nal anomalies, special attention should be given to accu-
rate identification of the epidural space, safe and reliable
catheter placement, and determination of the appropriate
volume of local anesthetic solution. The state of the un-
derlying anatomy is an essential consideration in the safe
performance of epidural analgesia in patients with con-
genital spinal anomalies.

Sacral agenesis is a rare condition associated with ma-
ternal diabetes. Neurologic deficit does not correlate with
degree of osseous deficit: these patients often have lower
limb sensation, since small sensory nerves may be pre-
served despite the loss of larger motor nerves.”® Patient
1 above did not have any other anomalies detected on x-
ray or myelography, but in such patients other anomalies
may be present in the remainder of the spine, including
scoliosis, spina bifida, vertebral fusion, tethered cord, li-
poma, dermoid cyst, and diastematomyelia,®? that may
make identification of the epidural space difficult, as in
case 3. Two groups of patients have been identified in
sacral agenesis—one with high termination of the sub-
arachnoid space and dural sac stenosis and the other with
widened or normal subarachnoid space and a low-lying
tethered cord.'®

In myelodysplasia, evagination occurs and the embry-
ologic neural crest does not fuse, while above the lesion
fusion does occur and the neural tube appears to develop
and differentiate normally. However, the distance from
the skin to epidural space may be reduced, as in patient
4, in whom this distance was outside the normal range
for age and weight.®

Warner et al.!! reported a case of temporary paraplegia
after spinal anesthesia in a 72-yr-old man with a low tho-
racic spinal cord arteriovenous malformation. Arterio-
venous malformations are exceedingly rare in chil-
dren,'®!® and there appears to be no increased association
with skeletal spinal anomalies.

Preoperative radiologic investigation of the spine is im-
perative. Anteroposterior and lateral spinal x-rays delin-
eate normal vertebrae and the presence of spinous pro-
cesses necessary for normal bony landmarks and liga-
mentous insertions. A recent report by Savolaine et al.'*
discusses the assessment of the anatomy of the lumbar
epidural space by computed tomography-epidurography,
with contrast injected via the sacral caudal canal. This
route may not be appropriate in patients with lumbosacral
anomalies. Ultrasound has been reported to be helpful in
patients with incomplete ossification of the posterior ele-
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TABLE 1. Patients, Pain Site, and Epidural Management

Weight Level Infusion
Case Age (kg) Spinal Anomaly Indication for Epidural Pain Site Inserted (ml-kg™'+h™Y)
1 | 9 months 9 | Lumbosacral agenesis | Postoperative analgesia Perineum L3-L4 NP
2 3yr 16 | Sacral teratoma Postoperative analgesia; separation | Upper and lower abdomen, | L2-L3 0.31
from respiratory support perineum
3 4 yr 13 | Partial sacral agenesis, | Postoperative analgesia; Upper and lower abdomen | L2-L3 0.38
L4-L5 block separation from respiratory perineum
vertebrae support
4 7yr 24 L4-L5 MML Postoperative analgesia Lower abdomen, hip L2-L3 0.16
b 21 yr 58 L5-81 MML Reflex sympathetic dystrophy Lower extremity L2-L3 0.22
6 19 yr 57 §2-S3 MML Postoperative analgesia; failed iv Upper and lower abdomen | L1-L2 0.31
opioid analgesia

MML = myelomeningocele; NP = not performed.

ments, such as in children under 1 yr of age or those with
spina bifida.'® Magnetic resonance imaging may be ad-
vantageous over other investigations, since it is noninva-
sive, provides greater anatomic detail of the spinal cord
and surrounding soft tissue, and gives sagittal and para-
sagittal views® (fig. 2).

Once successful placement of an epidural catheter has
been accomplished in a patient with a congenital spinal
anomaly, the appropriate volume of local anesthetic must
be determined. Patients 2 and 4 had lower infusion rates
for their postoperative pain control (see table 1) than
would be expected for a child with a normal epidural
space.? The volume of local anesthetic may also depend
on the age of the child and the extent of surgery.'® The
dose of local anesthetic should be titrated slowly, by small
increments, to achieve adequate analgesia.

A recent text® has cautioned the use of epidural block-
ade in children with a history of hydrocephalus or seizure
disorders due to increases in intracranial pressure that
can be caused by epidural injection.!” Patient 4 had a
functioning ventriculoperitoneal shunt and had no symp-
toms of increased intracranial pressure postoperatively.
Patient 2, having 2 or 3 seizures per year, had a history
of mild seizure disorder. Preoperative computed tomog-
raphy scan and electroencephalogram were normal; the
next seizure occurred 5 months postoperatively.

Patients with lower spinal abnormalities often have
other significant anomalies that may require major pelvic
and abdominal reconstructive surgery and so would ben-
efit from epidural blockade for postoperative analgesia.
Conversely, children having imperforate anus or cloaca
repairs have a higher than normal incidence of spinal
anomalies'® that must be recognized if epidural analgesia
is to be considered. These patients may also have other
indications for epidural blockade, as did patient 5, who
had reflex sympathetic dystrophy. The use of epidural
analgesia to negate the adverse effects of pain on respi-

ration has been reported previously in children.'® Ade-
quate postoperative analgesia via the epidural route al-

lowed for early successful extubation in cases 2 and 3. All
patients except patient 5 had a urinary catheter. After
termination of epidural infusion, no patient had unduly

_ prolonged neural blockade. There was no deterioration

in the neurologic status of any patient.

In conclusion, the presence of congenital lumbosacral
spinal anomalies are not an absolute contraindication to
safe epidural analgesia. The preoperative neurologic sta-
tus should be recorded. Appropriate radiologic investi-
gation of the vertebral column is essential prior to inser-
tion of an epidural catheter at a level of normal vertebral
anatomy. Local anesthetic volume requirements may not
be predictable. We did not perform epidurography in
any of our patients; however, it may be of benefit after
insertion of the epidural needle and catheter to outline
the epidural space if epidural analgesia is unsuccessful.

The authors gratefully acknowledge the assistance of Charles Berde
M.D., Ph.D.
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