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Case report 

Delayed cauda equina syndrome by nerve root incarceration after caudal 
epidural block: A case report 
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A B S T R A C T   

Introduction and importance: Caudal epidural block has been commonly practiced in recent years and is used for 
management of pain before surgery and chronic back pain in adult spine diseases. 
Case presentation: A 58-year-old man visited the outpatient clinic complaining of recently aggravated severe low 
back pain, saddle anesthesia, and unbearable radiating pain in his left leg, with a previous history of caudal 
epidural block. He had problems with bladder and bowel function. Emergency exploration for cauda equina 
syndrome (CES) was performed. Decompression, extradural herniation, and entrapment of a cauda equina 
filament through a dural defect were observed, and surgical reduction with dural repair was performed. 
Clinical discussion: The clinical signs at onset suggested cauda equina dysfunction after caudal epidural block. 
Magnetic resonance imaging showed spinal canal stenosis with a paracentral herniated intervertebral disc at the 
L4-L5 level without any other dural or nerve root abnormality. Exploration was the only option to identify the 
lesion. 
Conclusion: This is the first case report of CES caused by extradural nerve root herniation and strangulation after 
caudal epidural block.   

1. Introduction 

Caudal epidural block (CEB) is widely used for anesthesia in pedi
atric surgeries and alleviates chronic pain from spinal stenosis or her
niated discs in adults [1]. 

Significant complications of CEB, such as vasovagal reaction, post- 
dural puncture, epidural abscess, epidural hematoma, post-dural punc
ture headache, subdural injection, pneumocephalus, and air embolism, 
occur infrequently when the procedure is performed correctly. Minor 
complications, including back pain, headache, and nausea, are mostly 
transient, without residual morbidity [2,3]. 

Several authors have reported cauda equina syndrome (CES) after 
lumbar epidural block (LEB) [4–6]. In contrast, only one case of CES 
after CEB, presumably due to mechanical compression by the injected 
solution, has been reported [7]. Another study reported a case of nerve 
root herniation secondary to repetitive lumbar puncture [8]. 

Nevertheless, to date, CES after CEB has presented with extradural 
nerve root herniation, and entrapment has not yet been reported. In this 
report, we describe a case of delayed-onset CES with nerve root 

incarceration that occurred after CEB, along with a review of the liter
ature. This article has been written according to the SCARE criteria 
described by Agha et al. for the SCARE group [9]. 

2. Presentation of case 

This case study was approved by the Institutional Review Board of 
Sanggye Paik Hospital (SGPAIK 2021-12-002), and written informed 
consent was obtained from the patient for publication of this case report 
and the accompanying images. A 58-year-old man visited the outpatient 
clinic with complaints of radiating pain in his left lower extremity and 
saddle anesthesia, which started three days before the visit. The patient 
denied any history of invasive intervention or trauma, except for a single 
procedure of CEB performed in another hospital eight weeks ago for 
spinal stenosis. Initially, he experienced partial relief of his symptoms 
after CEB; however, lower back pain with radiating pain in the left lower 
leg recurred one week before the outpatient clinic visit, just after he 
worked intensively as a landscaper. In addition, three days before his 
visit, he began experiencing a tingling sensation in the perineal area, 

Abbreviations: CEB, caudal epidural block; CES, cauda equina syndrome; LEB, lumbar epidural block; MRI, magnetic resonance imaging. 
* Corresponding author at: Department of Orthopaedic Surgery, Seoul Spine Institute, Sanggye Paik Hospital, College of Medicine, Inje University, Dongil-ro 1342, 

Nowon-gu, Seoul 139-707, Republic of Korea. 
E-mail address: scd25@paik.ac.kr (D.-J. Lim).  

Contents lists available at ScienceDirect 

International Journal of Surgery Case Reports 

journal homepage: www.elsevier.com/locate/ijscr 

https://doi.org/10.1016/j.ijscr.2022.107662 
Received 1 September 2022; Received in revised form 10 September 2022; Accepted 11 September 2022   

mailto:scd25@paik.ac.kr
www.sciencedirect.com/science/journal/22102612
https://www.elsevier.com/locate/ijscr
https://doi.org/10.1016/j.ijscr.2022.107662
https://doi.org/10.1016/j.ijscr.2022.107662
https://doi.org/10.1016/j.ijscr.2022.107662
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2022.107662&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


International Journal of Surgery Case Reports 99 (2022) 107662

2

followed by a deterioration in all sensations on the day before he visited 
our clinic (Fig. 1). 

At the initial visit, the patient experienced difficulty in walking due 
to radiating pain and saddle anesthesia. On physical examination, the 
straight leg raising test showed positive results in his left leg, along with 
a decreased motor function. His left tibialis anterior muscle, extensor 
hallucis longus muscle, and flexor hallucis longus showed weakened 
motor power of grades IV, III, and III, respectively (Fig. 2). 

Bulging of multiple lumbar intervertebral discs and mild dural sac 
indentation due to herniated intervertebral disc at the L4–5 level was 
revealed on emergency magnetic resonance imaging (MRI), but no 
definitive lesion indicative of CES was found. Urinary bladder 
dysfunction was observed, with presence of >300 mL of residual urine 
through a transurethral catheter (Fig. 3). 

Surgical exploration was performed to evaluate the clinically diag
nosed CES. During left laminectomy, extradural herniation of the nerve 
root was observed just beneath the ligamentum flavum. After resection 
of the ligamentum flavum and posterior structures with appropriate care 
to avoid nerve root injury, the cauda equina was found to have herniated 
and become entrapped through a dural defect at the L4-L5 level. The 
incarcerated cauda equina filaments were edematous and hyperemic. 
The herniated nerve root could not be reduced back into the dural sac 
with a blunt probe because of a partially healed dural defect. After 
additional durotomy of approximately 2 mm to lengthen the defect, 
followed by neurolysis, the incarcerated root could be reduced. The 
dural defect was repaired by continuous suturing with nylon, and no 
cerebrospinal fluid leakage was found on Valsalva maneuver. Posterior 
decompression with discectomy, interbody fusion, and posterior 
instrumentation at the L4–5 level were performed. 

Postoperatively, immediate partial relief of the radiating pain in the 
left lower leg was obtained. Intravenous dexamethasone injection was 
continued until postoperative day 3. The patient complained of a 
remnant perineal sensory decrease, for which pregabalin 75 mg was 
administered orally twice a day. On postoperative day 4, the urinary 
catheter was removed, and the patient could urinate spontaneously 
without any difficulties. On the twelfth day postoperatively, the patient 
could ambulate freely with near-complete resolution of the radiating 
pain; however, saddle anesthesia remained partially until the follow-up 
visit to our clinic at six weeks after the surgery. 

3. Discussion 

CES is a neuropathy caused by the compression of multilevel cauda 
equina filaments below L1, resulting in various symptoms including 
lumbar back pain, radiating pain to the lower extremities, motor 
decrease, saddle anesthesia, and difficulty in urination and defecation. It 
is a surgical emergency, and perineal sensory loss or bulbocavernosus 
dysfunction is closely related to a poor prognosis. Early diagnosis and 

surgical intervention are critical to prevent permanent nerve damage 
[10,11]. 

Reports of CES after epidural block can be found in several studies, 
and CES mainly occurs immediately after injection of the drug mixture 
or within a few days after the procedure. The development of CES after 
LEB can be explained by meningitis, osmotic pressure, direct toxicity of 
injected drugs, injury due to intradural or intraneural injection, me
chanical compression due to spinal stenosis, or hematoma [4–6]. A case 
of CES after CEB has been reported by Wibowo et al. However, it differs 
from the current case with respect to the mechanism of extradural nerve 
root herniation [7]. 

Extradural herniation of the nerve root can be caused by vertebral 
fractures [12,13] or intra-operative injury of the dura mater, such as in 
laminectomy, discectomy, and posterior spinal fusion, although the 
overall incidence is known to be low [14–16]. According to previous 
reports, dural injuries are minimal, as no cerebrospinal fluid leakage is 
found intraoperatively, and often can be neglected and can lead to 
herniation of the arachnoid mater and cauda equina filaments due to the 
increased intra-abdominal and intradural pressure during extubation. 
Similar to bowel incarcerations in the abdominal area, the herniated 
roots can be entrapped at the opening of the dural defect, and unreduced 
filaments can become incarcerated [15,16]. Nakayama et al. and Mat
sumoto et al. also reported that minor dural injury from a drainage or 
suction tube could cause nerve root herniation and entrapment [17,18]. 
Furthermore, Hasegawa et al. reported a case of nerve root herniation 
occurring after repetitive lumbar puncture for myelography in a spinal 
stenosis patient [8]. However, the literature review showed no such case Fig. 1. Cauda equina filament herniated and entrapped through a dural defect, 

which showed incarcerated and edematous hyperemic changes (arrow head). 

Fig. 2. After the incarcerated root reduced back, The dural defect was repaired 
by continuous nylon suturing (arrow). 

Fig. 3. No apparent abnormalities other than stenosis as detected on MRI and 
CT before surgery (arrow head). 
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of delayed-onset CES by extradural nerve root herniation and entrap
ment after CEB as in this patient. In this case, we hypothesized that CEB 
causes delayed CES after the procedure; after the dural injury, a part of 
the cauda equina did not come out immediately, but it is thought that 
the filament came out after time elapsing due to Valsalva pressure. 

Radiographically, in most cases of nerve root herniation, pseudo- 
meningocele or herniated nerve root per se was visualized by MRI or 
on a myelogram [16,19]. In contrast, in our case, definitive cauda 
equina filament herniation was not found by MRI, probably because of 
the narrow space below the lamina, which made this case more 
complicated. 

The authors assumed that unrecognized minimal dural injury from 
the initial CEB resulted in nerve root herniation, which was aggravated 
by the patient's occupational activity, and finally caused delayed-onset 
CES. However, considering the gap between the onset of symptoms 
and suspected injury from CEB, the exact cause and course of disease 
progression cannot be elucidated. 

4. Conclusions 

This is the first case report of CES caused by extradural nerve root 
herniation and strangulation after caudal epidural block. When a patient 
complains of neurological symptoms that can be clinically diagnosed as 
CES after minimally invasive procedures of the lumbosacral area, sur
gical exploration should be performed even in the absence of radio
graphic evidence, considering the devastating outcomes of untreated 
CES. 
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