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Epidural Abscess Complicating Tunneled Caudal Epidural
Catheter in an Infant for Postoperative Pain Management
of Open Abdominal Surgery
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Abstract

Regional anesthesia is being used more frequently in pediatric an-
esthesia practice, including the perioperative care of neonates and
infants. Adverse effects may be encountered during epidural needle
placement, with catheter advancement, or subsequently during infu-
sion of local anesthetic agents. Despite applying standard practice
of care regarding placement of epidural catheter, epidural catheter-
related infections may still occur. We present the rare occurrence of an
epidural abscess in a 4-month-old infant after placement and subse-
quent use of a tunneled caudal epidural catheter for postoperative pain
management following abdominal surgery. Magnetic resonance im-
aging (MRI) was the gold standard diagnostic imaging modality and
was used to identify the abscess. Management included intravenous
antibiotic therapy as well as hemilaminectomy with evacuation of the
epidural abscess and hematoma. The patient continued to progress
well with no deficits noted on neurological examination. There were
no other postoperative concerns. When there is a concern for epidural
catheter-related infection, the catheter should be removed immedi-
ately. The epidural catheter tip as well as any purulent discharge from
the insertion site should be sent for culture and sensitivity. Urgent
neurosurgical and infectious disease consultation is suggested to pro-
vide opinions regarding surgical intervention and antibiotic therapy.
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Introduction

Epidural analgesia is an essential component of a multimodal
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approach to perioperative pain management in neonates, in-
fants, and children [1]. Although opioids are commonly ad-
ministered to prevent or treat severe postoperative pain, their
use may be associated with adverse effects including respira-
tory depression and delayed gastrointestinal motility [2-4].
Despite its efficacy in controlling postoperative pain, adverse
effects may still occur during epidural anesthesia related to
catheter placement or its subsequent use and the agents used to
provide analgesia [5]. Although relatively uncommon, adverse
effects during epidural anesthesia may include failure to cor-
rectly identify the epidural space, inadvertent dural puncture,
epidural hematoma, neurological injuries, medication errors,
catheter malfunction, catheter migration, infection, or local
anesthetic toxicity [6-8]. We present a 4-month-old infant who
developed an epidural abscess after placement and use of a
tunneled caudal epidural catheter.

Case Report

Investigations

Review of this case and presentation in this format followed
the guidelines of the Institutional Review Board approval at
Nationwide Children’s Hospital (Columbus, OH). A 5.2 kg,
4-month-old full-term infant presented for laparoscopic Ladd
procedure, hiatal hernia repair, and insertion of a gastrosto-
my tube. Past medical history was notable for gastroschisis,
previously managed with silo placement and bedside closure.
She had been an inpatient in the neonatal intensive care unit
(NICU) since birth. Family history was negative. On physical
examination, the patient was in no acute distress. Preoperative
vital signs revealed temperature 36.7 °C (98 °F), pulse 173
beats/min (normal range: 100 - 160 beats/min), respiration 56
breaths/min (normal range: 30 - 60 breaths/min), blood pres-
sure 79/35 mm Hg (normal range: 60 - 80/30 - 45 mm Hg),
and oxygen saturation 100% (normal range: 95-100%). The
airway, cardiac, and respiratory examinations were unremark-
able. Preoperative laboratory evaluations including a complete
blood count, electrolytes, and renal function were normal. The
hemoglobin was 11.9 g/dL with a hematocrit of 34.9%. The
anesthesia plan included general anesthesia with a rapid se-
quence induction. In addition, the parents were consented for
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Figure 1. Postoperative photograph of our patient showing the inser-
tion site and tunneled trach with a purulent discharge that was noted
on postoperative day 5.

caudal epidural catheter placement at the end of procedure if the
surgical procedure switched to open instead of laparoscopic.
The patient was held nil per os for 6 h and maintenance intra-
venous fluids were administered. The patient was transported
to operating room where routine American Society of Anes-
thesiologists’ monitors were applied. Anesthesia was induced
with propofol (2 mg/kg), fentanyl (1 pg/kg), and rocuronium
(1.2 mg/kg). The patient’s trachea was intubated with a 3.0 mm
cuffed endotracheal tube on the second attempt using a Miller
1 laryngoscope blade and direct laryngoscopy. Cefazolin was
administered for prophylaxis against a surgical site infection.
Maintenance anesthesia was continued with sevoflurane (ex-
pired concentration 2-2.5%) in air and oxygen. The procedure
lasted approximately 4 h and conversion from laparoscopic to
open was necessary due to intra-abdominal adhesions. Intra-
operative analgesic agents included intravenous fentanyl (4
ng/kg) in four divided doses, and a single dose of intravenous
acetaminophen (15 mg/kg). No intraoperative concerns were

Table 1. Hospital Course

encountered. Total fluid intake included 10% dextrose (80 mL),
normal saline (60 mL), and 5% albumin (50 mL). After com-
pletion of the procedure, a caudal catheter was inserted using
standard sterile technique and draping, including a sterile field
with personnel wearing sterile gowns, hat, mask, and gloves.
The neonate was positioned in the left lateral decubitus posi-
tion and a regional anesthetic time-out was performed. After
the skin was cleaned with chlorhexidine, sterile towels were
placed surrounding the insertion site of the Tuohy needle into
the caudal space. After measuring the distance from the caudal
inlet (sacrococcygeal ligament) to T, the location of the sacral
hiatus was identified. An 18-gauge Tuohy needle was inserted
at a 45° to the skin and redirected when the posterior surface
of the sacrum was contacted. After loss of resistance (approxi-
mately 2 cm from the skin) to identify the sacro-coccygeal
ligament, the caudal epidural catheter was threaded through
the Touhy needle until its tip was seen at T, , under ultrasound
guidance. The length of the epidural tubing was 14 cm at exit
site (the total length of caudal epidural set is 91.5 cm). After a
negative test dose (0.5 mL of 1.5% lidocaine with epinephrine
1:200,000), the caudal epidural catheter was tunneled subcuta-
neously and fixed to the skin. The insertion site was covered by
a chlorhexidine gluconate (CHG) dressing. After a bolus dose
of 3 mL of 0.1% ropivacaine (slow incremental doses), a con-
tinuous epidural infusion was initiated with 1.5% chloropro-
caine with clonidine 0.15 pg/mL at 3.5 mL/h. The catheter tip
was confirmed to be at Ty, by intraoperative ultrasound, and
subsequent postoperative radiograph. Residual neuromuscular
blockade was reversed with sugammadex (10 mg) and the pa-
tient’s trachea was extubated. She was transferred to the NICU.
Her postoperative pain management plan included intravenous
acetaminophen 48 mg every 6 h, intravenous morphine 0.24
mg every 3 h as needed, and the continuous epidural chloro-
procaine-clonidine infusion at 3.5 mL/h. On postoperative day
(POD) 3, she required three doses of intravenous morphine for
a pain score > 4. The epidural catheter was removed on POD
4 without complications. On POD 5, the tunneled insertion site
was noted to be erythematous with a purulent discharge (Fig.
1). The patient had a new onset of fever to 38.2 °C. A summary
of the hospital course is listed in Table 1.

Diagnosis

Blood cultures were obtained and broad-spectrum antibiotics

POD 0  Epidural catheter placed for postoperative analgesia.
POD 4  The epidural catheter was removed as it was no longer required for clinical care.
POD 5

The tunneled insertion of the epidural catheter was noted to be erythematous with a purulent discharge. The patient had a new onset

of fever to 38.2 °C. MRI was ordered and a beside ultrasound of the sacrum and spine was obtained.

POD 10 Repeat MRI of the spine demonstrated persistence of a complex epidural fluid collection from C; to the sacrum, which was concerning
for an infectious process or abscess. The patient was taken to the operating room where a left T,-T, hemilaminectomy was performed

with evacuation of an epidural abscess and hematoma.

POD 53 The patient was discharged home after completion of a 6-week course of intravenous antibiotics.

MRI: magnetic resonance imaging; POD: postoperative day.

8 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

www.journalmc.org



Elhamrawy et al

J Med Cases. 2024;15(1):7-14

Figure 2. Magnetic resonance imaging of the spine obtained on post-
operative day 10 demonstrating a complex epidural fluid collection with
abscess formation from C; to the sacrum (abscess).

vancomycin (20 mg/kg/dose every 8 h), nafcillin (50 mg/kg/
dose every 6 h) and cefotaxime (50 mg/kg/dose every 6 h) were
started. On the following day, antibiotic coverage was changed
to vancomycin and cefepime (50 mg/kg/dose every 6 h). MRI
was ordered and a beside ultrasound of the sacrum and spine
was obtained. The tunneled site failed to show a drainable
fluid collection, but spine imaging noted a segmental epidural
fluid collection most consistent with a hematoma. Subsequent
MRI of the spine demonstrated the dorsal epidural hematoma
from C, to the sacrum and epidural/intradural enhancement.
The patient had no neurological deficits but continued to have
fevers despite antibiotic treatment. Neurosurgical consultation
recommended against lumbar puncture given the risk of sam-
pling epidural fluid or seeding infection to the intradural space.
On POD 10, repeat MRI of the spine demonstrated a complex
epidural fluid collection from C; to the sacrum which was con-
cerning for an infectious process or abscess (Fig. 2). MRI of
the brain was negative.

Treatment

The patient was taken to the operating room where a left T,-
T, hemilaminectomy was performed with evacuation of an
epidural abscess and hematoma. Irrigation with antibiotic-
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impregnated fluids was performed superiorly (within the up-
per thoracic cervical epidural space) and inferiorly (within the
lower thoracic and lumbar/sacral epidural space).

Follow-up and outcomes

Bacterial cultures of the epidural abscess revealed pan-sensi-
tive Pseudomonas aeruginosa. Postoperative antibiotics were
continued with vancomycin and cefepime with the addition
of metronidazole. Intraoperative cultures grew Pseudomonas
aeruginosa. The patient completed a 6-week course of intrave-
nous cefepime to treat the epidural abscess. She continued to
progress with no deficits noted on her neurological examina-
tion. There were no other postoperative concerns.

Discussion

The incidence of an epidural abscess following use of an in-
dwelling epidural catheter in pediatric-aged patients remains
extremely low. However, catheter-related infections including
abscess formation can result in increased hospital length of
stay, increased healthcare costs, the need for surgical interven-
tion, and even patient mortality. Given these concerns, strict
adherence to aseptic technique with catheter placement and its
subsequent use is mandatory to limit the occurrence of this ad-
verse effect. Additionally, early identification and intervention
is needed whenever a catheter-related infection is suspected.
The first reports of caudal epidural anesthesia in children
were published in 1933 followed by its use in neonates in 1950
[9, 10]. Widespread clinical use of caudal epidural anesthesia
expanded in the 1970s and 1980s as regional anesthesia was
used instead of general anesthesia to avoid the potential for
apnea following general anesthesia with halothane as well as
a means to control postoperative pain in infants and children.
As regional anesthesia techniques progressed in neonates and
infants, there was increased use of continuous epidural anes-
thesia in place of a single shot caudal epidural block to provide
more prolonged postoperative analgesia following major sur-
gical procedures. Options for such techniques included direct
placement of the catheter at the level of surgery or threading
the catheter from the caudal epidural space to the desired level
[11, 12]. Early experience with the combination of general an-
esthesia and caudal epidural anesthesia for major abdominal
surgery in neonates and infants was reported by Bosenberg et
al in 1988 [11]. To demonstrate the feasibility of threading a
catheter from the caudal space to the thoracic level, the authors
performed a three-phase study. The first phase demonstrated
passage of a catheter from the caudal to thoracic level in ca-
daveric specimens. The second phase demonstrated the feasi-
bility of the technique in piglets. Phase three involved a cohort
of 20 neonates and infants undergoing biliary tract surgery. In
19 of 20 cases, the catheter tip was placed within one verte-
brae of the desired thoracic dermatome (Tg). Subsequent au-
thors reported similar successful experiences with passage of
the catheter from the caudal to thoracic levels in neonates and
infants. Given the potential to avoid complications related to
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direct needle/catheter placement at the level of surgery, as was
chosen in our patient, the routine clinical practice in neonates
continues to rely on the threading of an epidural catheter from
the caudal space to the desired dermatome [13, 14].

As with any procedure, adverse effects may occur with
caudal epidural anesthesia in neonates and infants. With re-
gional anesthesia, adverse effects may be related to placement
of the needle and catheter, the medications that are subse-
quently infused, or physiological effects of the medications
(sympathectomy resulting in hypotension or bradycardia). To
date, there are no reports of infectious complications following
single shot caudal epidural anesthesia [5, 7]. However, place-
ment of an indwelling catheter may increase the potential for
an infectious complication. Following the introduction of this
practice, various investigators have attempted to evaluate the
potential for bacterial colonization of epidural catheters and
clinically significant infections [15-17].

McNeely et al prospectively cultured the distal tip of
epidural catheters following their removal in a cohort of 91
pediatric patients (45 caudal and 46 lumbar epidural catheters)
[15]. Cultures were positive in nine of the 45 (20%) caudal
epidural catheter tips compared with two of the 46 (4%) lum-
bar epidural catheter tips. Staphylococcus epidermidis was the
predominant skin and catheter tip organism isolated in both
groups; however, four of nine caudal epidural catheter tips
grew gram-negative bacteria. No patient developed a clinical
epidural infection during the study period. Kost-Byerly et al
prospectively studied the incidence of bacterial colonization
of caudal and lumbar epidural catheters, as well as the inci-
dence of serious systemic and local infections, in 210 (caudal
epidural in 170 and lumbar epidural in 40) children after short-
term epidural analgesia (3 days or fewer) [16]. All catheters
were percutaneously placed using standard aseptic technique
without subcutaneous tunnelling. Following removal, the sub-
cutaneous portion of the catheter was cultured. There were no
serious systemic infections in any patient. Culture revealed
that 35% (73 of 210) of the catheters were colonized. Gram-
positive colonization was similar in caudal (25%; 43 of 170)
and lumbar (23%; 9 of 40) catheters. Gram-negative organ-
isms were cultured from 16% of the caudal catheters (27 of
170) and 3% of the lumbar catheters (1 of 40). When using
caudal epidural catheters, colonization was less likely in pa-
tients more than 3 years of age. These studies demonstrated
that although catheter colonization occurs, systemic infections
did not with short-term use. The incidence of epidural catheter
tip colonization was increased with the caudal route of inser-
tion. Additionally, gram-negative bacteria were cultured more
commonly with caudal insertion.

Despite relatively widespread use to provide postoperative
analgesia, clinically significant infectious complications (cel-
lulitis, exit tract infections, and epidural abscess) are relatively
uncommon even with the prolonged use of indwelling epidural
catheters in infants and children (Table 2) [5, 7, 17-25]. Our
review of the literature identified seven observational studies
and four case reports with either superficial (cellulitis) or deep
(abscess) infections. These reports include a total of 162 su-
perficial infections, seven epidural catheter-related abscesses,
and various other infectious-related complications including
one patient with meningeal signs, one case of epidural inflam-
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mation without abscess, two paravertebral muscular infections
and one suspected catheter-related fever without signs of infec-
tion. Despite the occurrence of superficial infections, we found
only seven previous reports of a catheter-associated epidural
abscess from four prospective observational studies and two
case reports [7, 18, 20, 21, 23, 25]. The patients ranged in age
from 2 months to 13 years. The placement site of the epidural
catheters included three lumbar, three thoracic, and one sacral
(caudal). Symptoms started while the catheters were still in
place in three patients and after removal in four patients. The
most common clinical signs were erythema and tenderness.
Although MRI was the most common diagnostic imaging mo-
dality used for diagnosis of an epidural abscess, CT imaging
and ultrasonography have also been used [20, 21, 23]. In the
case reports that noted the organisms responsible, Staphylo-
coccus aureus was cultured in three and Pseudomonas aerugi-
nosa (as reported in our case) in one. Of note, while all patients
received broad spectrum antibiotics, the epidural catheter-re-
lated abscesses were treated surgically with open drainage in
only three of the seven patients [7, 18, 21]. The data from the
pediatric population with significant numbers for prospective
observational studies indicate an extremely low incidence of
infectious complications from epidural anesthesia. The inci-
dence is even lower for the development of a documented epi-
dural abscess with only seven cases reported in the literature,
an incidence that is significantly lower than that reported in the
adult population [26, 27].

Prevention starts with adherence to standard sterile tech-
nique including all of the providers in the room wearing a hat
and mask. The site should be cleansed with a chlorhexidine so-
lution followed by draping with coverage of the entire patient.
All those performing or assisting with the procedure should
perform standard surgical hand-washing and in addition to a
hat and mask, wear a sterile surgical gown and gloves. In our
case, we applied our standard practice of care regarding prepa-
ration and draping, healthcare provider sterile precautions,
chlorhexidine preparation, placement of a chlorhexidine im-
pregnated disk over the exit site, tunneling of the catheter, and
placement of a sterile bio-occlusive dressing [28, 29]. The only
minor variation noted was the need for placement by a sec-
ond provider when the initial attempts failed. Additionally, per
standard practice, the site was monitored and directly inspect-
ed on a daily basis by a member of the Acute Pain Service.
The local anesthetic solution (chloroprocaine + clonidine) was
changed under aseptic condition. Moreover, in clinical prac-
tice, we generally limit the duration of epidural catheter use
to 4 - 5 days as the potential for infectious complications may
increase with the duration of catheter use [7, 30].

In an effort to decrease the risk of soiling of the entry site
of the caudal epidural catheter entry site from urine and feces
as well as stabilizing the catheter in place, tunnelling of the
catheter has been suggested [31, 32]. In a prospective rand-
omized trial of 50 neonates and infants, tunneling of the cath-
eter compared to fixation at the sacral entry site resulted in
longer retention of the epidural catheter with decreased clini-
cal concern and need for catheter removal related to soiling.
Others reported no bacterial colonization of removed caudal
epidural catheters that were tunneled for postoperative use in a
cohort of 18 pediatric patients [32].
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Table 2. Published Reports Regarding the Incidence of Epidural Catheter-Related Infections in the Pediatric Population - (continued)

Author and

Clinical findings and outcome

Study cohort

reference

Two cases of possible infections. The first patient had a fever on POD 8, during which all indwelling catheters including an epidural
catheter were removed. A second patient developed catheter exit site’s cellulitis and complained of both tenderness and erythema on

POD 4. Empirical antibiotic (cephalexin) was prescribed until culture’s result became negative. Epidural catheters remained in place for

a median of 11 days.

Retrospective study

Aram et

al [24]

of 25 patients, 1 day
to 36 years of age.

muscle infections, one epidural inflammation, and one epidural abscess. The incidence was higher in patients treated for chronic
patients, and medical therapy was administered in the remainder of patients. All patients recovered without sequelae. The epidural
abscess was reported in a 12-year-old child, who presented with back pain without local cellulitis, 4 days after catheter removal.
An initial MRI of the thoracic and lumbar spine revealed only deep paraspinal muscle inflammation. Antibiotic therapy was

A cohort of 10,653 epidural catheters. Thirteen (0.12%) infectious complications including nine cellulitis, two paravertebral
pain (3.2%) compared with postoperative pain (0.06%). Surgical drainage of subcutaneous abscess was performed in three

7,792 children, newborn

Observation study of
to 18 years of age.

Sethna et
al [25]

Articles © The authors

initiated, and the patient was discharged home. Two days later, the child was readmitted for worsening back pain, pyrexia, and

difficult ambulation. A repeat MRI demonstrated an epidural abscess. The patient was treated with antibiotics for 4 weeks.

PRAN: Pediatric Regional Anesthesia Network; CRPS I: complex regional pain syndrome type |; POD: postoperative day; CT: computed tomography; MRI: magnetic resonance imaging.

Epidural catheter-related infections may occur through
one of four potential mechanisms. The first is entry-site con-
tamination from surrounding skin flora, which spreads along
the catheter track. This may result in either a superficial or
deep infection. Organisms may also be introduced during
catheter insertion. Thirdly, there may be hematogenous spread
from bacteremia. Lastly, contamination may occur due to the
infusion of contaminated fluids or medications [33, 34]. One
factor that may limit the potential for infectious complications
during epidural anesthesia is that many of the local anesthetic
agents have inherent antimicrobial properties against a wide
spectrum of bacterial pathogens [35]. At clinically relevant
concentrations, bupivacaine 0.125-0.75% and lidocaine 1-3%
inhibit the growth of numerous bacteria and fungi. Different
local anesthetic agents show variation in their antimicrobial
capacity with bupivacaine and lidocaine inhibiting growth to a
significantly greater extent than ropivacaine. These properties
are attributed to the disruption of microbial cell membrane per-
meability, leading to leakage of cellular components and cell
lysis. However, no previous studies have evaluated the bacteri-
cidal and bacteriostatic capacity of chloroprocaine.

Learning points

The diagnosis of an infectious complication of a caudal epidural
catheter starts with immediate attention to any change in the
clinical status of the patient including the development of tem-
perature instability, changes in the white blood cell count, local-
ized tenderness or erythema over the entry site, back pain, neck
stiffness, or purulent discharge. The key for achieving a prompt
diagnosis is a high index of suspicion with daily inspection of
the insertion site and a review of the patient’s clinical status.
As in our patient, this is complemented by radiological imaging
including ultrasonography, CT imaging, or MRI with immedi-
ate neurosurgical consultation if an abscess is identified. If an
epidural abscess is identified, immediate broad spectrum antibi-
otic coverage should be initiated with consideration for catheter
removal and surgical consultation with drainage as needed to
prevent progression with loss of neurological function.

Conclusion

We present a 4-month-old infant who developed an epidural
abscess after placement of a tunneled caudal epidural catheter.
Purulent discharge from the insertion site and track was sent
for culture and sensitivity, MRI was urgently ordered, and a
beside ultrasound of the sacrum and spine was obtained. Ur-
gent neurosurgical and infectious disease consultation were
obtained to evaluate the need for surgical intervention and
provide guidance as to choice of antibiotic therapy. Although
no surgical intervention was immediately deemed necessary,
when repeat MRI demonstrated complex abscess formation
impinging on the spinal cord, hemilaminectomy was per-
formed with evacuation of an epidural abscess and hematoma.
The patient recovered without neurological sequelae. When
there is a concern for epidural catheter-related infection, the
catheter should be removed immediately. Epidural catheter tip
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as well as any purulent discharge from the insertion site should
be sent for culture and sensitivity. Urgent neurosurgical and
infectious disease consultation is suggested. Given the limited

paediatric surgical patients: a qualitative systematic re-
view of randomized controlled trials. BrJ Anaesth.
2014;113(3):375-390. doi pubmed

incidence in the population, no specific recommendations can 2. Cravero JP, Agarwal R, Berde C, Birmingham P, Cote CJ,
be given regarding the need for surgical intervention. Primary Galinkin J, Isaac L, et al. The Society for Pediatric An-
indications for surgery include acute or progressive neurologi- esthesia recommendations for the use of opioids in chil-
cal deficits, spinal cord compression on radiological imaging, dren during the perioperative period. Paediatr Anaesth.
ring-enhancing lesions, or disease progression on antibiotic 2019;29(6):547-571. doi pubmed pmc
therapy (as seen in our patient). Initial broad spectrum, triple 3. Tobias JD. Acute pain management in infants and chil-
antibiotic therapy is suggested to cover methicillin-resistant dren-Part 2: intravenous opioids, intravenous nonsteroi-
Staphylococcus species as well as gram-negative organisms dal anti-inflammatory drugs, and managing adverse ef-
including Pseudomonas. The appropriate duration of antimi- fects. Pediatr Ann. 2014;43(7):e169-e175. doi pubmed
crobial therapy is determined on a case-by-case basis, but gen- 4. Martin LD, Adams TL, Duling LC, Grigg EB, Bosenberg
erally includes therapy for 4 - 8 weeks. A, Onchiri F, Jimenez N. Comparison between epidural
and opioid analgesia for infants undergoing major ab-
dominal surgery. Paediatr Anaesth. 2019;29(8):835-842.
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