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Abstract

With emerging evidence that specific anesthetic agents may affect neu-
rocognitive outcomes, there has been renewed interest in the applica-
tions of spinal anesthesia in neonates and infants. Because of its short 
duration of action, spinal anesthesia in infants is generally limited to 
procedures lasting less than 70 - 75 min. To avoid this limitation, we 
report a technique combining spinal and caudal epidural anesthesia. 
We present two infants in whom this technique was used to provide 
surgical anesthesia (without general anesthesia or airway manipula-
tion) for two cases lasting more than 90 min. The technique used is 
presented, its applications discussed, and previous reports reviewed.

Keywords: Regional anesthesia; Pediatric; Neurotoxicity; Safety

Introduction

Spinal anesthesia (SA) became a popular technique during the 
1980s when it was used as an alternative to general anesthesia 
(GA) as a means of avoiding postoperative apnea in high-risk, 
former preterm neonates [1]. However, with the introduction of 
sevoflurane into clinical practice, the risk of apnea was shown 
to be limited and interest in SA waned [2]. More recently, there 
have been numerous reports in the literature regarding the po-
tential long-term neurocognitive effects of GA during infancy 
and the neonatal period [3, 4]. While there is insufficient pro-

spective evidence to clearly prove a causal relationship, there 
has been a renewed interest in the use of SA as a means of avoid-
ing GA during the potentially vulnerable time period. Given its 
limited duration of action, single-shot SA is applicable only for 
surgical procedures that can be accomplished in less than 70 - 
75 min. We present two infants in whom a combined SA with a 
caudal epidural catheter technique was used to provide surgical 
anesthesia for cases lasting more than 90 min. The technique is 
presented, its applications discussed, and previous reports from 
the literature regarding the combined use of spinal and epidural 
anesthesia in the pediatric population reviewed.

Case Report

Institutional Review Board approval is not required for presen-
tation of case series with two or fewer patients at Nationwide 
Children’s Hospital (Columbus, OH).

Case 1

At the time of the surgery, the patient was a 2-year-old, 11.2 kg 
boy scheduled for first stage hypospadias repair. He had no aller-
gies. His medication history was significant only for albuterol and 
cetirizine, which he took for wheezing (reactive airway disease) 
and seasonal allergies, respectively. There was also a history of 
previous problems with general anesthesia and an unexplained 
cardiac arrest during an orchidopexy. Although a thorough post-
procedure cardiac evaluation was negative, the patient’s parents 
were motivated to avoid GA for subsequent procedures. For this 
first stage hypospadias repair, SA alone would not be sufficient 
due to the length of the procedure. Informed consent was ob-
tained for combined spinal anesthesia and caudal epidural an-
esthesia with sedation. The patient’s vital signs on the morning 
of the procedure were unremarkable. In the preoperative area, 
LMX cream (4% topical lidocaine) was applied to the lumbar 
spine to minimize discomfort with placement of the spinal nee-
dle. After arrival to the operating room, the patient was placed in 
the sitting position. After sterile preparation, the intrathecal space 
was accessed on the first attempt using a 1.5 inch, 22-gauge spi-
nal needle. Upon return of cerebrospinal fluid, 1.2 mL of 0.5% 
bupivacaine-epinephrine 1:200,000 with clonidine (11 µg) was 
administered. Following successful SA, the patient was then 
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placed in the supine position, standard monitors were placed, 
and a 22-gauge peripheral intravenous catheter was placed in 
the right foot. Immediate sensory and motor block were noted. A 
single dose of dexmedetomidine (total of 12 µg in divided doses) 
was administered intravenously for sedation during caudal epi-
dural catheter placement. The patient was placed in right lateral 
decubitus position for caudal epidural catheter placement. After 
sterile preparation, the caudal epidural space was accessed us-
ing an 18-gauge Tuohy needle. A 20-gauge caudal catheter was 
advanced 3 cm into the epidural space to allow sacral coverage. 
The needle was removed and the catheter secured. A test dose of 
lidocaine 1.5% with epinephrine 1:200,000 (1 mL) was negative. 
The patient was placed supine and the surgical procedure started 
under SA. Dexmedetomidine (0.5 - 1 µg/kg/h) was administered 
intravenously for intraoperative sedation. Approximately 1 h af-
ter the start of the surgical procedure, the caudal catheter was 
dosed with 3% chloroprocaine (1 mL/kg) followed by a continu-
ous infusion of 3% chloroprocaine (1.5 mL/kg/h). The surgery 
was completed with excellent operating conditions. The patient 
was hemodynamically stable and required no supplemental oxy-
gen throughout the procedure, which lasted approximately 2 h. 
The caudal catheter was removed in the operating room follow-
ing completion of the surgery. The patient’s post-anesthesia care 
unit (PACU) stay was uncomplicated and he was discharged 
home that afternoon without incident. The parents were very sat-
isfied with the care of their son, and they requested the same ap-
proach for his second-stage hypospadias repair, which was also 
performed successfully.

Case 2

At the time of the surgery, the patient was a 16-month-old, 
8.75 kg girl scheduled for bilateral ureteral reimplantation. The 
patient had a known history of Tetralogy of Fallot (TOF) sta-
tus post repair, grade 4 primary vesicoureteral reflux, recurrent 
pyelonephritis, and difficult postoperative pain management. 
She had no allergies. Her medication history was significant 
only for trimethoprim-sulfamethoxazole for urinary tract in-
fection prophylaxis. Preoperative laboratory studies were not 
performed and her vital signs on the morning of the procedure 
were unremarkable. An echocardiogram performed 2 months 
before the surgery revealed findings typical for a patient that 

had undergone TOF repair with normal biventricular function. 
The patient had previously received GA uneventfully, but her 
parents desired avoidance of GA due to her history of congeni-
tal heart disease. Informed consent was obtained for combined 
spinal anesthesia and caudal epidural anesthesia. In the preop-
erative area, LMX cream (4% topical lidocaine) was applied to 
the lumbar to minimize discomfort with the placement of the 
spinal needle. After arrival to the operating room, the patient 
was placed in the sitting position. After sterile preparation, the 
intrathecal space was accessed on the first attempt using a 1.5 
inch, 22-gauge spinal needle. Upon return of cerebrospinal 
fluid, 1.2 mL of 0.5% bupivacaine with epinephrine 1:200,000 
was administered. Following successful SA, the patient was 
placed in the supine position, standard monitors were placed, 
and a 22-gauge peripheral intravenous catheter was placed in 
the left foot. Immediate sensory and motor block were not-
ed. The patient was then placed in the right lateral decubitus 
position for caudal epidural catheter placement. After sterile 
preparation, the caudal epidural space was accessed using an 
18-gauge Tuohy needle. A 20-gauge epidural catheter was 
advanced 5 cm into the epidural space to allow for a T10-12 
blockade. The needle was removed and the catheter secured. 
A test dose of lidocaine 1.5% with epinephrine 1:200,000 (1 
mL) was negative. For the first 40 min of the procedure, the 
patient slept comfortably without need for additional medica-
tions. After 40 min, dexmedetomidine (8 µg) was administered 
intravenously for irritability with good effect. At 1 h post-inci-
sion, 0.2% ropivacaine (6 mL) was administered via the caudal 
epidural catheter and another dose of dexmedetomidine (4 µg) 
was administered intravenously. The procedure, which lasted 
approximately 2 h, was completed successfully. The patient 
was hemodynamically stable and required no supplemental 
oxygen throughout the operation. The caudal epidural catheter 
was removed in the operating room following completion of 
the surgery. Her PACU stay was uncomplicated, and she was 
discharged to home the next morning without incident.

Discussion

Our institution has developed a SA program to offer an alter-
native to GA for appropriate cases in light of concerns related 

Table 1.  Previous Reports of Regional Anesthesia for Prolonged Surgical Procedures

Citation Technique Report summary Number and age of patients
Williams 
R. et al [5]

Combined spinal-
epidural anesthesia

Infants undergoing major abdominal surgery. Nineteen infants.

Somri M. 
et al [6]

Combined spinal-
epidural anesthesia

Infants undergoing major upper abdominal surgery. Twenty-eight neonates 
and infants.

Arora MK. 
et al [7]

Combined spinal-
epidural anesthesia

A child with Freeman-Sheldon syndrome 
with history of a difficult airway.

One 1.5-year-old.

Tobias JD. 
et al [8]

Continuous spinal anesthesia Two children with Morquio syndrome undergoing surgery 
to correct lower extremity orthopedic deformities.

One 6-year-old and 
one 8-year-old.

Tobias JD. 
et al [9]

Continuous spinal or 
continuous caudal anesthesia

Infants with chronic lung disease who required intraoperative 
care during more prolonged surgical procedures.

Four former premature 
infants.
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to potential anesthetic neurotoxicity. Although the use of con-
tinuous SA, continuous caudal anesthesia, and SA combined 
with epidural anesthesia have been previously described (Table 
1, [5-9]), the majority of these reports have used the technique 
for avoidance of GA in a high-risk child [5-10]. Our goal with 
the reported technique (SA plus placement of a caudal epidural 
catheter) was to develop a technique that could be offered as a 
viable alternative to GA for longer surgical procedures, especial-
ly given recent concerns of the potential long term neurocogni-
tive effects of general anesthetic agents. The spinal plus caudal 
epidural catheter technique can be used to circumvent the tem-
poral limitations of SA, and in theory can be used for any length 
surgical procedure. Herein we report our successful experience 
with the technique in two infants to illustrate the technical as-
pects of the procedure as well as options for medication dosing.

Although SA in children is a relatively simple, elegant 
technique, it is not without limitations. As it is a single-shot 
technique, it can only be used for procedures that last approxi-
mately 1 hour [11, 12]. Adjunctive agents such as epinephrine 
or clonidine can be added to the local anesthetic agent that 
may extend that duration 20-30%, but the upper limit of dura-
tion remains 70 - 75 minutes [13]. Additionally, SA is gener-
ally reserved for pelvic and lower abdominal procedures. With 
this combined technique, it may be possible to perform more 
cephalad surgeries because a higher level of surgical anesthe-
sia is possible with more cephalad placement of the tip of the 
epidural catheter.

In addition to avoiding potential neurotoxicity, SA pro-
vides several advantages over GA. SA provides superior intra-
operative hemodynamic stability (decreased hypotension and 
bradycardia) when compared to GA [14]. Additionally, SA has 
been shown to lead to more effective blunting of the surgi-
cal stress response, lack of a need for airway management or 
supplemental oxygen, and limited need for parenteral opioids 
[10]. While SA has typically been limited to procedures last-
ing less than 70 - 75 minutes, this report presents an effective 
technique combining spinal and caudal epidural anesthesia for 
two prolonged urologic procedures lasting more than 90 min. 
Combining methods of regional anesthesia can provide a sur-
gical team with an extended window of time to perform surgi-
cal procedures. Furthermore, the surgical anesthesia provided 
by the initial SA provides effective anesthesia for placement 
of the caudal epidural catheter without the need for addition-
al agents. Given the prolonged duration of the procedure, as 
noted in both of our patients, supplemental sedation may be 
required during the procedure given the cognitive level and 
limited ability of infants and children to remain quiet for a 2-h 
surgical procedure. Our experience with the technique and its 
efficacy have allowed us to expand its application outside of 
the neonatal and infant age range as our patients were 2 years 
and 16 months of age, respectively. Key to the success of this 
regional instead of general anesthesia program has been the 
cooperation of a well-trained, multidisciplinary team of sur-
geons, pediatric anesthesiologists, and nurses.
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