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Transforaminal Epidural Corticosteroid Injections (TFESI) are widely used for subacute lumbosacral radicular pain and are 
typically applied during the time frame of potential evolution to neurological complications. 

We present a case report of a patient with lumbar spinal canal stenosis who developed a Cauda Equina Syndrome (CES) after 
lumbar TFESI requiring emergency decompression. 

Lumbosacral radicular pain usually has a positive evolution. Some pitfalls may mask progressive neurological deterioration and 
obscure the causal relation with an epidural corticosteroid injection. 

An intake consultation with the patient’s informed consent and information on red flags before the procedure is required. If 
neurological deterioration occurs after a lumbar TFESI, it is sometimes impossible to discriminate the added effect of TFESI to 
the ongoing progression of neurological deficit. In patients with spinal canal stenosis, the injected volume should preferentially 
be small to minimize a possible increase in epidural pressure.
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Transforaminal epidural steroid injection; VP: Vacuum phenomenon

Background
Intervertebral disc herniation, Lumbar Spinal Stenosis (LSS), 
or degenerative vertebrae changes can cause lumbosacral ra-
dicular pain [1]. In patients over the age of 65years a progres-
sive segmental degeneration is common [2]. Disc degeneration 
leads to loss of segmental height, resulting in disc protrusion 
and spinal canal narrowing. Advanced arthrosis of the facet 
joints with reactive hypertrophy of the joint and the ligamenta 
flava additionally narrow the spinal canal and the lateral re-
cesses, causing entrapment and compression of the vascular 
and nervous structures [3-5]. Older patients with unilateral 
radicular pain often have a combination of central and neu-
roforaminal spinal canal stenosis visible on imaging. As ste-
nosis progresses, cauda equina syndrome may develop. It is, 
however, rare [6]. Transforaminal Epidural Steroid Injections 

(TFESIs) can be considered in the subacute phase of radicular 
pain to allow faster healing until spontaneous recovery, thus 
avoiding surgery in some cases. Although there is no proof of 
the superiority of surgery or nonsurgical treatment, there are 
fewer complications with the TFESI [7]. In rare cases often 
of subacute radicular pain, TFESI can have major neurologic 
complications [8,9].
In the subacute phase of radicular pain, when TFESIs are used, 
a progressive neurological deficit is possible, even leading to a 
cauda equine syndrome. 

Case Presentation
A female patient over 80-year-old, with a history of a laminec-
tomy at level L4-L5, presented at the emergency department 
with acute L5-S1 radiculopathy and progressive neurogenic 
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claudication, dominant in the right leg, evolving over the last 
four weeks. Medical conservative treatment in the form of non-
steroidal anti-inflammatory drugs could not relieve the pain. In 
her further history, hypertension and cardiac insufficiency are 
noted.

Vascular clinical examination was normal, and neurological 
evaluation showed no signs of lower extremity weakness or 
numbness. There were no signs of Cauda Equina Syndrome 
(CES).
A lumbar magnetic resonance imaging (MRI) showed at L3-4 
moderate to severe central spinal canal stenosis, at L4-5 a grade 
1 anterolisthesis, at L5-S1 a bilateral limited foraminal narrow-
ing with bilateral extraforaminal disc protrusion with probable 
bilateral friction with L5 nerve roots.
Electromyography (EMG) showed a right radiculopathy L5-S1 
without signs of denervation. 
The patient was admitted to the hospital because of the severity 
of the pain.
The diagnosis of radicular pain was established because of the 
clear dermatomal distribution, neurogenic claudication, which 
correlated with EMG and MRI imaging.

The day after the hospitalization, we performed a right TFESI 
at the L5 level under fluoroscopic guidance. No sedation was 
used during the entire procedure. We used the safe triangle ap-
proach while maintaining the needle tip posterior in the neu-
roforamen to avoid the spinal medullary artery. After injecting 
contrast under real-time imaging to prevent an accidental intra-
vascular injection, a total volume of 3 ml of 40 mg lidocaine 
and 40 mg of Methylprednisolone Acetate (MPA) was injected. 
During the injection, the patient felt pain, and the injection rate 
was immediately decreased. The patient returned to the ward 
without further problems.

The day after the procedure, the nurses of the ward noticed 
a weakness in the right leg. A clinical assessment showed a 
paresis of the right foot, both in plantar flexion and dorsiflex-
ion, scaled 2/5 according to the Medical Research Council 
(MRC) scale, that manually measures the muscle strength. The 
patient also had diminished anal sphincter tonus and urinary 
loss, suggestive for a CES. An urgent MRI could not be per-
formed because the patient was unable to lay still for a more 
extended period due to lumbar pain and pain in the right leg. 
An urgent Computer Tomography (CT) showed additionally at 
L4-5 a descending gas containing disc extrusion para-centrally 
on the right side in contact with an L5 nerve root, which was 
not visible four days earlier on MRI. Because of the severity 
of the symptoms, an emergent laminectomy at levels L2 to L5 
was performed. Per-operatively there were no signs of a hema-
toma or abscess. A repeat EMG 2 weeks after surgery showed 
significant denervation of the L5 myotome of the right leg. At 
discharge, one month after the surgery, there was a slight re-
covery of the motor function, but the patient still needed full 
walking support. A lower leg orthosis that lifts the foot while 
walking was custom-made to enhance the patients' functional-
ity. The pain was significantly reduced three months later, and 
the patient could walk again with the leg orthosis and a rollator.

Discussion
In this case, a progressive neurological deficit was probably 
provoked by a new herniated disc but only occurring after the 
injection since the neurological examination at the emergency 

department was normal and a new herniated disc not visible 
on the first MRI 4 days earlier occurred. Therefore, the TFESI 
given to this patient obscured the causal relation with the new 
neurological deficit that became more obvious the day after the 
intervention.

Previously reported major neurological complications after 
epidural corticosteroids include direct needle trauma to the 
nerve or spinal cord, epidural hematoma and ischemia, infec-
tion, the neurotoxic effect of the injected corticosteroid, and 
accidental intravascular injection of particulate corticosteroids, 
creating an embolus causing infarction of the conus medullaris 
at the lumbar level [8].

Wibowo reported a case of CES after caudal epidural sacral 
injection to treat severe radiating pain in both legs due to lum-
bar spinal stenosis [10]. Although the authors claim that caudal 
injections are safer than epidural injections, they found two 
potential causes for the occurrence of CES: a mechanical prob-
lem causing neurological damage and the increased epidural 
pressure due to the high volume of injected fluid (up to 20ml). 

These authors report four other cases of neurological deficit 
after epidural steroid injection in patients with spinal stenosis 
[11,12].

The contribution of disc herniation to the occurrence of CES 
was illustrated in a case report where the TFESI was given 
without previous imaging because the patient could not change 
into a supine position due to severe pain. The neurological ex-
amination showed motor weakness. The patient had no urinary 
incontinence or saddle anesthesia, and an anal sphincter tone 
was retained. After the TFESI, the pain was significantly re-
duced, and the patient underwent an MRI. The patient reported 
acute paraplegia and complete loss of motor and sensory func-
tions in both legs during the MRI, including sensation around 
the anus [13]. The MRI showed that the patient's conus medul-
laris was above the L1 body and the disc herniation at L1-L2 
caused the CES. This case report illustrates the window of time 
during which symptoms progress. 

Also, in our case, the contribution of the TFESI to the isolated 
L5 lesion combined with the CES was initially unclear. 

Iatrogenic?
Theoretically, direct needle trauma may worsen the L5 lesion. 
However, this is unlikely because we positioned the needle 
correctly using the safe triangle approach. It is also plausible 
that an acute increase in mass effect attributed to the volume of 
injectate resulted in ischemia by exacerbating the underlying 
neuroforaminal stenosis.  Despite using fluoroscopy with con-
trast application, an intravascular injection cannot be entirely 
ruled out. But this would then more likely give a spinal cord 
injury with paraplegia rather than a single nerve root injury. 
However, if the pathophysiology were essentially iatrogenic, 
this likely would have resulted in acute pain during and after 
the procedure. This is very unlikely since the patient was trans-
ferred to the ward after the procedure without any additional 
pain.

Natural progression of a herniated disc/cauda equina?
The most probable cause of the nerve injury in combination 
with the CES seems to be the natural evolution of radiculopa-
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