
Lumbar disc herniation (LDH) commonly causes low 

back pain (LBP) and radiculopathy. LDH often resolves 

over time with a spontaneous resorption rate of 60% or 

above [1]. Therefore, the consensus for treating patients 

with LDH is to offer conservative treatment first and then 

surgical intervention for non-responders [2]. 

One conservative treatment used for LDH is transforam-

inal epidural steroid injection (TFESI). TFESI is a method 

used to deliver steroids and local anesthetics into the epi-

dural space through the spinal neural foramen. Numerous 

reports and extensive reviews have demonstrated the diag-
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Background: Transforaminal epidural steroid injection (TFESI) is a conservative treatment 
for patients with lumbar disc herniation (LDH). However, there are reports of various compli-
cations that can occur after TFESI; among these, paraplegia is a serious complication. 

Case: A 70-year-old woman who was unable to lie supine due to low back pain exacerbation 
during back extension underwent TFESI. After injection, there was pain relief and the patient 
was able to lie supine; however, paraplegia developed immediately. Magnetic resonance im-
aging confirmed cauda equina syndrome (CES) due to nerve compression from L1–2 LDH. 
We determined that the patient’s LDH was already severe enough to be considered CES and 
that the TFESI procedure performed without an accurate understanding of the patient’s con-
dition aggravated the disease. 

Conclusions: It is important to accurately determine the cause of pain and disease state of 
a patient to establish a correct treatment plan before TFESI is performed. 
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nostic efficacy of TFESI as well as its effectiveness in LBP 

and relief from radiculopathy pain [3]. However, various 

complications have been reported as the use of TFESI has 

increased. Some classic complications of TFESI include in-

travascular injections, vascular trauma, epidural hemato-

ma, and neural damage [4]. There are also case reports 

documenting paraplegia—a serious complication—follow-

ing TFESI. Most of the reported paraplegia cases were due 

to spinal cord ischemia from a vascular injury or a particu-

late steroid embolism [5].  

We encountered a patient whose severe LBP and radiating 
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pain induced by postural changes prevented the assessment 

with imaging modalities. Thus, TFESI was performed to re-

lieve the patient's pain. Here, we report this case as the pa-

tient developed paraplegia immediately after TFESI. 

CASE REPORT 

The patient has provided written informed consent for 

publication of the case and associated images. This case 

report follows the CARE (CAse REport) guidelines [6]. 

A 70-year-old woman came to the emergency room (ER) 

complaining of severe LBP. The patient was not able to 

walk, and she was in the left lateral decubitus position with 

lumbar flexion. The patient's numerical rating scale (NRS, 

0 being no pain and 10 being the worst pain imaginable) 

score for LBP was 6/10, but when asked to perform lumbar 

extension or move to a supine position, the NRS score for 

LBP increased to 9/10, with development of left buttock 

pain and radiating pain in the left thigh. The patient had 

undergone a posterior lumbar interbody fusion at L2–S1 

for a herniated nucleus pulposus 2 years prior to the ER 

visit. The pain dissipated after the surgery; however, the 

patient started to experience intermittent recurrences of 

LBP 1 year after. Three days prior to hospitalization, the 

patient was unable to lie in the supine position even when 

sleeping owing to severe LBP and buttock pain. 

The patient’s height was 154 cm, and her weight was 65 

kg. The vital signs included blood pressure 150/90 mmHg, 

body temperature 36.5°C, pulse rate 86/min, and respirato-

ry rate 20/min. Due to the complaint of extreme pain with 

any change in position, it was necessary to perform a neu-

rological examination on the patient; therefore, the ortho-

pedic surgeon quickly performed the possible tests in the 

left lateral decubitus position as desired by the patient. 

However, during the neurological examination, the patient 

continued to complain of pain. A neurological examination 

to assess the motor power revealed left ankle dorsiflexion 

grade 4/5, left big toe dorsiflexion 4/5, left knee extension 

4/5, and left hip flexion 4/5, indicating motor weakness. 

The patient also had a sensory deficit throughout the left 

leg and complained of numbness in the left thigh. The pa-

tient showed an absence of the Babinski reflex, an ankle 

jerk reflex scale measurement of 2+, and a knee jerk scale 

measurement of 3+. The right leg did not show any motor 

weakness or sensory deficit. The patient did not have uri-

nary incontinence or saddle anesthesia, and the anal 

sphincter tone was retained. 

However, we recognized that the patient’s spinal disease 

may be serious due to the patient’s history of previous sur-

gery, complaint of severe pain, and abnormal findings on 

neurological examination of the left lower limb. Conse-

quently, the orthopedic surgeon explained that the disease 

was severe, and that the patient may require surgery, and 

additional imaging tests. In our hospital, magnetic reso-

nance imaging (MRI) can only be performed in the supine 

position; however, as the patient was in a very nervous 

state due to pain and complained of pain even when mov-

ing on the bed or changing position for examination, it was 

determined that pain control was necessary for additional 

examination; 100 μg of fentanyl (50 μg/ml) was then ad-

ministered intravenously. However, the pain relief was in-

adequate and the patient was unable to change position. 

Since additional examinations could not be performed, the 

patient strongly requested priority pain relief before addi-

tional imaging examinations. 

Our anesthesia and pain medicine department was 

asked to control this patient’s pain. We also considered that 

the patient may be at high risk for complications with a 

nerve block because the type of spinal disease was not 

clearly identified, the state of the nerves could not be as-

certained, and abnormal findings were already observed in 

the neurological examination. However, we understood the 

urgency of the imaging test; hence, we explained the risk of 

the procedure and the possibility of side effects to the pa-

tient and then planned the pain relief procedure. Given the 

patient’s L2–S1 vertebral body fusion with possible adja-

cent segment disease, we chose to perform a TFESI 

through the left L1–2 neural foramen. 

The procedure was conducted 3 h after the patient ar-

rived at the ER, with the patient kept in her preferred left 

lateral decubitus position with lumbar flexion. C-arm fluo-

roscopy was performed, and the typical lateral view angle 

was used in order to obtain the anteroposterior view. A flu-

oroscopic lateral image indicated a kyphotic deformity at 

the L1 vertebral body, likely caused by osteonecrosis. 

After the skin had been sterilized, 2 ml of 1% lidocaine 

was administered for local anesthesia. To create an oblique 

view in order to visualize the left L1–2 neural foramen, the 

C-arm angle was turned 20º to the left from the anteropos-

terior view. A 20-gauge short bevel nerve block needle was 

inserted until the needle tip reached the inferior margin of 

the L1 lumbar pedicle, and the lateral view was checked af-

ter the needle tip reached the middle of the pedicle. In the 

lateral view, the needle tip was located immediately before 
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reaching the dorsal periosteum of the L1 vertebral body; 2 

ml of contrasting agent was used to confirm that the loca-

tion of the needle tip was appropriate for the epidural in-

jection (Fig. 1). No blood vessel contrasting was observed. 

During the procedure, the contrast agent did not disappear 

rapidly due to blood or cerebrospinal fluid flow. The con-

trast agent showed a pattern of spreading along the epidur-

al space. 

A 6 ml mixture containing 10 mg of 0.5% bupivacaine (5 

mg/ml), 3 ml of normal saline, and 5 mg of dexamethasone 

(5 mg/ml) was injected slowly. 

Five minutes after the injection, the patient’s LBP NRS 

score decreased to 2/10. A neurological examination 

showed no change in motor or sensory functions com-

pared to pre-injection. Her vital signs were as follows: 

blood pressure, 124/68 mmHg; body temperature, 36.5°C; 

pulse rate, 70/min; and respiratory rate, 16/min. Although 

the blood pressure was lower than that before the proce-

dure, it was within the normal range, and this was judged 

to be due to the reduction in pain. When epidural nerve 

block is performed, neurological changes and changes in 

vital signs may occur slowly, and thus additional patient 

monitoring was necessary. However, after further discus-

sions with an orthopedic surgeon, it was decided that the 

imaging test should be performed quickly. The patient was 

able to lie supine with reduced pain and was sent for an 

MRI. During the MRI scan, the patient reported acute para-

plegia and a complete loss of motor and sensory functions 

in both legs including the sensation around the anus. The 

patient also lost the anal reflex and bulbocavernosus reflex. 

The vital signs were as follows: blood pressure, 118/70 

mmHg; body temperature, 36.6°C; pulse rate, 70/min; and 

respiratory rate, 18/min. 

We assessed the situation at the time of the procedure, 

and contrasted images were reviewed to determine the 

cause of paraplegia. The operator who had performed TFE-

SI judged that the contrast medium had spread to the epi-

dural space. The possibility of intrathecal injection could 

not be completely ruled out. However, we injected bupiva-

caine at a low concentration, so the complete loss of motor 

sensory function as seen in this patient was determined to 

be unlikely. We also speculated that the progress of cauda 

equina syndrome (CES) may have been accelerated due to 

the effect of the pressure or volume when the drug was in-

jected. It was also impossible to completely rule out the 

possibility of a hematoma being produced due to blood 

vessel damage caused by the needle. We could obtain the 

patient’s MRI results. Upon assessing the MR images, we 

found that the patient’s conus medullaris was located 

above the L1 body and CES occurred due to L1–2 LDH. 

There was no indication of any cord injury (Fig. 2). 

An emergency decompression surgery was performed 1 

h after the paraplegia developed. The L1 lamina was ex-

cised, and decompression and discectomy on both sides 

were performed. In order to resolve the kyphotic deformi-

ty, posterior lumbar fusion was also performed at T11–L1 

(Fig. 3). The surgeon confirmed that the dural sac was 

strongly compressed by the disc at the L1–2 level during 

surgery. In addition, there was slight bleeding around the 

disc at L1–2. The situation was determined to be inconsis-

tent with nerve compression due to bleeding. However, it 

was difficult to clearly identify the cause of this bleeding. It 

was not possible to specify whether bleeding occurred due 

to the TFESI procedure, or whether blood vessel damage 

occurred due to pressure applied to the inner portion of 

the spinal canal by the disc. 

The patient’s paralysis did not resolve after the surgery. 

B

A

Fig. 1. (A) Anteroposterior view fluoroscopy shows the needle, 
which was inserted under the L1 lumbar pedicle. (B) Lateral view 
fluoroscopy shows the contrasting agent spreading from the L1–2 
neural foramen into the epidural space.
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The patient was hospitalized for 6 weeks, and repeated 

neurological examinations were conducted to assess signs 

of recovery. At week 6, no change in motor function, and 

only a mild recovery of sensory function were observed. 

There was a recovery of fine touch and proprioception in 

both thighs, but the bladder function did not recover. The 

patient was transferred to a rehabilitation hospital at her 

request, and she agreed to come in for a 6-month fol-

low-up. At the follow-up visit, the patient had a 3/5 of mus-

cle strength grade and did not have any voiding difficulties. 

However, numbness throughout both legs persisted. 

DISCUSSION 

Recently, TFESI has been widely used in patients with 

various spinal diseases. TFESI is particularly useful for pain 

relief in patients with LDH. However, several complications 

caused by TFESI, including infection, vascular injury, he-

matoma, intravascular drug injection, nerve damage, em-

bolism, and paraplegia, have been reported. To prevent the 

occurrence of these complications, we need to understand 

the patient's disease state as early as possible and decide 

on the most appropriate treatment plan. The process of 

making this judgment is facilitated by the patient's medical 

history, neurological examination, and imaging tests. 

Among these, the most helpful information is provided by 

the MRI examination [2]. 

It is very rare to encounter a patient whose posture 

change is completely impossible due to extreme pain, as 

was the case with our patient. As a result, the patient was 

unable to lie in a supine position, making imaging tests 

completely impossible. In general, if a patient's symptoms 

are severe and neurologic deficit is involved, imaging tests 

are performed first. TFESI is then performed to facilitate 

the diagnosis and treatment of the patient. However, we 

were asked to perform a TFESI for the purpose of perform-

ing an imaging test without being provided with any imag-

ing test results prior to the procedure. The patient's pain 

was not controlled even with narcotic analgesics. The ini-

tial neurological examination did not prompt us to suspect 

CES. Under the opinion that the MRI was necessary even 

for surgery, we proceeded with TFESI. At that time, the pa-

tient complained of extreme pain and had abnormal neu-

rological examination findings. If a patient shows CES or 

neurological symptoms are progressing rapidly, surgical 

treatment should be selected [2]. 

According to the results of the MRI, which was per-

Fig. 2. (A) Lumbar sagittal T2-weighted magnetic resonance imaging 
shows compression of the cauda equina due to L1–2 lumbar disc 
herniation (white arrow). Conus medullaris (black arrow). (B) Lumbar 
axial T2-weighted magnetic resonance image showing compression 
of the cauda equina due to L1–2 lumbar disc herniation.

Fig. 3. Anteroposterior view (A) and lateral view (B) lumbar X-ray 
images taken after surgery.

B

A

BA
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formed after TFESI and the patient's pain had been allevi-

ated, it was presumed that the patient had already had 

Kümmell’s disease or spondylodiscitis. Further, a kyphotic 

deformity due to osteonecrosis was progressing at the L1–2 

level. In addition, severe LDH of L1–2 could cause severe 

pain and paralysis. It was presumed that the patient was 

avoiding paralysis by keeping the spinal canal wide via 

lumbar flexion [7]. So, it seems that the patient felt severe 

pain and refused to adopt a position of back extension. 

This patient developed paraplegia after TFESI, as the dis-

ease rapidly worsened. The relationship between CES and 

TFESI in this patient is not clear. However, there are several 

possible causes that may have led to CES in this patient. 

First, CES may have occurred due to a rapid increase in 

pressure within the epidural space as the drug was injected 

during the procedure. According to a study by Usubiaga et 

al. [8], pressure in the epidural space can increase from –10 

cmH2O to a maximum of 65 cmH2O when 10 ml of 2% lido-

caine is injected. In particular, pressure in the epidural 

space was higher in elderly patients, and high levels of 

pressure could be maintained up to 2 min after injection of 

the drug. The patient in our case had an epidural space 

volume that was too small for her to tolerate pain without 

adopting the lumbar flexion position. For this reason, it 

was thought that the pressure created by drug injection 

into the epidural space acted more strongly. If such an el-

derly patient is expected to have high pressure in the epi-

dural space due to severe LDH, a small amount of the drug 

should be injected as slowly as possible. 

Alternatively, it is possible that blood vessel damage oc-

curred. The radicular artery enters the intervertebral fora-

men along the nerve root. The probability of the radicular 

artery being in the upper portion of the intervertebral fora-

men is twice as high as that of it being in the lower portion 

[9]. The patient in our case had undergone posterior lum-

bar interbody fusion surgery at the L2–S1 level, and it was 

assumed that severe LDH occurred at the L1–2 level. We 

predicted that it would be difficult for the needle to enter 

the lower portion of the foramen while performing TFESI 

at the L1–2 level and instead inserted the needle into the 

upper portion of the foramen. Although the blood vessels 

were not imaged using a contrast agent, the possibility that 

blood vessel damage occurred cannot be excluded. In ad-

dition, the radicular artery or internal vertebral venous 

plexus may have been damaged as the pressure in the epi-

dural space increased as mentioned previously [10]. It is 

possible that this vascular injury contributed to the occur-

rence of CES. 

A third reason, post-procedural changes in posture due 

to pain relief may have exacerbated the disease. The lum-

bar flexion posture can exacerbate LDH by applying pres-

sure within the disc. However, the lumbar flexion position 

increases the capacity of the spinal canal [7]. As mentioned 

previously, the patient had already experienced a serious 

LDH condition that caused CES, but her position may have 

reduced the pressure applied to the dural sac by increasing 

the diameter of the spinal canal with lumbar flexion. How-

ever, after TFESI, the patient was able to lie in the supine 

position because back extension was possible. At this time, 

the capacity of the spinal canal would have decreased. As a 

result, it is expected that the dural sac was strongly pressed 

and CES occurred immediately. There is an existing case 

report of CES that progressed according to a similar mech-

anism [11]. In the reported case, the patient was diagnosed 

with spinal stenosis, and an MRI scan was difficult due to 

the severe pain experienced by the patient when in the su-

pine and back extension position. Hence, to proceed with 

the examination, the patient was sedated with propofol 

while lying in the supine position. Subsequently, an MRI 

scan was performed and CES occurred. 

Before TFESI is performed, it is important to determine 

the patient's neurological condition, disease, and cause of 

pain via MRI. However, as was observed in our case, if a 

posture change is impossible and the imaging test cannot 

be performed, it can be challenging to effectively treat the 

patient. Recently, MRI equipment capable of performing 

examinations in various postures such as sitting or stand-

ing has been developed and used [12]. The use of such 

equipment is thought to be helpful for imaging tests in pa-

tients who are unable to maintain a supine position due to 

pain. 

However, if such equipment is unavailable, the cause 

and severity of pain, as well as the risk of the procedure, 

should be determined by reviewing the patient's medical 

history and performing a neurological examination. In pa-

tients with LDH, lumbar motion limitation, resting pain, 

and deformity are red flags [13]. In addition, patients who 

experience leg pain during lumbar extension have a poor 

prognosis [14]. When TFESI is performed on high-risk LDH 

patients, a thorough assessment of position- and mo-

tion-based pain characteristics, including a neurological 

examination, is necessary. Patients should be informed 

and educated about the risks of exacerbation of their exist-

ing disease with positional changes after pain relief from 
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TFESI. In addition, when performing TFESI on high-risk 

LDH patients, physicians should be prepared for any emer-

gency. 

In our case, the patient developed CES due to L1–2 level 

LDH. Fortunately, the patient’s conus medullaris was lo-

cated above the L1 body; however, the conus medullaris is 

usually located between T12 and L2. Conventionally, if the 

dural sac of the L1–2 level is compressed, not only CES but 

also conus medullaris syndrome (CMS) can occur. In both 

CES and CMS, radiating pain, as well as motor and sensory 

dysfunction of the lower extremities, can occur, and blad-

der dysfunction and saddle anesthesia may be seen. Since 

both syndromes show similar symptoms, it is difficult to 

distinguish them based on clinical features alone; however, 

they are easily distinguishable via MRI. Additionally, treat-

ment of both syndromes commonly requires emergency 

decompression surgery [15]. If CMS would have occurred, 

recovery would have been more difficult even if emergency 

decompression surgery had been performed. 

We performed TFESI without an accurate initial assess-

ment of the patient's disease state and observed paraplegia 

in this patient after TFESI had been performed. It is im-

portant to accurately evaluate the patient before this pro-

cedure, establish a correct treatment plan, and safely per-

form the procedure using methods designed to reduce the 

occurrence of complications. In addition, it is important to 

explain the risks and possible complications of the proce-

dure to the patient, so that they are able to prepare for the 

possibility of experiencing serious complications. Even 

when extreme care is taken, complications may occur after 

the procedure. If such a complication occurs, the rapid 

identification of its cause and a prompt response greatly 

affect patient recovery. 
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