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Background: Persistent or recurring radicular pain after lumbar surgery is a clinical con-
dition of failed back surgery syndrome (FBSS) that seriously affects the life quality of 
patients. Conventional medication and physiotherapy do not fully relieve this pain. 
A simpler, safer, and less invasive option is lumbar selective nerve root block or paraverteb-
ral block. Here, we share our experience regarding lumbar paravertebral block for a patient 
with FBSS, which successfully alleviated radicular pain after lumbar surgery.
Case Presentation: An 80-year-old man with left lower limb radicular pain diagnosed as 
L4-5, L5-S1 intervertebral disc protrusion, spinal canal stenosis, and degenerative scoliosis 
underwent lumbar surgery. Four months after surgery, he experienced left lower limb 
radicular pain. After designing the puncture route based on X-ray film, we performed 
a combined ultrasound-guided L4 and L5 paravertebral block. With his improved pain 
control, his functional status and ability to perform daily activities also markedly improved.
Conclusion: Real-time ultrasound-guided lumbar paravertebral block performed with a pre- 
designed route on X-ray film can provide a simple and safe way to relieve radicular pain in 
FBSS.
Keywords: lumbar paravertebral block, failed back surgery syndrome, ultrasound-guided, 
pre-designed route

Introduction
Failed back surgery syndrome (FBSS) is characterized by persistent or recurring 
low back pain, with or without radicular pain after one or more spine surgeries. It 
may result in reduced function, and is often associated with conditions such as 
depression and anxiety disorder. The rate of FBSS after lumbar laminectomy has 
been reported at 10% to 40%.1 The most common causes of FBSS are epidural 
fibrosis, spinal stenosis, arachnoiditis, foraminal stenosis, and recurrent herniation.2 

Conventional medication and physiotherapy do not fully relieve this pain.3,4 

Depending on the cause, options to manage FBSS include image-guided interven-
tions such epidural/caudal steroid injection, facet joint injection, selective nerve 
root block, radiofrequency ablation, and spinal cord stimulation.2 Recent studies 
have highlighted the use of ultrasound in chronic spinal pain, being as it is portable, 
guided in real time, and without radiation. However, few cases on the application of 
ultrasound in FBSS have been reported, due to obstruction by the implant to the 
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ultrasound. Here, we report a case of radicular pain after 
lumbar surgery that was successfully treated with real-time 
ultrasound-guided L4 and L5 paravertebral block (PVB), 
combined with a pre-designed route on X-ray film.

Case Presentation
The patient provided written informed consent for publi-
cation of the case details and accompanying images. The 
publication of this case and accompanying pictures were 
approved by the ethics committee of Beijing Chaoyang 
Hospital, Capital Medical University.

An 80-year-old man was referred to our pain clinic for 
radicular pain of the left lower limb. Just over 6 months 
previously, he had presented with severe radicular pain in 
his left leg. Magnetic resonance (MR) images revealed 
lumbar intervertebral disc protrusion (migrated to the 
left, L4-5, L5-S1) (Figure 1A and B), lumbar spinal 
canal stenosis, and degenerative lumbar scoliosis. At that 
time, he received posterior lumbar decompression inter-
body fusion plus spinal stabilization (L1-5), and his symp-
toms disappeared after surgery.

Four months later, the radiating pain in the lateral 
aspect of the left lower limb and the dorsum of the foot 
recurred, at the same sites as pre-surgery. The worst visual 
analogue scale (VAS) was 9/10. He could hardly stand up 
and walk. Weakness of dorsiflexion and plantarflexion was 
found in the foot. The lying straight leg raise test was 
positive, and the Achilles reflex was absent.

The previous medication included oral nonsteroidal 
anti-inflammatory drugs and physiotherapy, but neither 
treatment was effective. All the symptoms and physical 
examinations suggested problems of the L4-5, L5-S1 inter-
vertebral discs, likely due to insufficient surgical decom-
pression, recurrent disc herniation, or foraminal stenosis.

Ultrasound-guided experimental L4 and L5 PVB was 
then planned for this patient. The difficulty in this case 
was that the anatomical structure could not be located by 
body-surface land markers, due to the removal of spinous 
processes during the prior surgery. In addition, the anato-
mical structure could not be seen clearly through ultra-
sound, because of echogenic artifacts due to the surgical 
instruments, and the disordered fascia and muscle structure 
due to the surgical incision. Fortunately, on the X-ray film 
we found that the last-but-one pedicle screw and the term-
inal of the left rod were just next to the needle pathway we 
designed for the block, and might be used as markers for 
the puncture (Figure 1C and D).

The patient was placed lateral with the affected side 
upward. A convex type transducer (Wisonic Medical 
Technology, Shenzhen, China) was placed in a longitudinal 
orientation at the level of L5-S1, 3 cm lateral to the midline. 
With the probe sliding upward, the pedicle screws and the 
rods could be identified (Figure 2). Surface landmarks, such 
as iliac crest and locations for the pedicle screws and the rods 
were made on the skin. At the caudal side of the last-but-one 
pedicle screw and terminal of the rod, two lines were drawn 
perpendicular to the spine.

A paramedian transverse oblique scanning approach 
with needle in-plane was chosen for the L4 PVB.5 After 
proper sterile technique, the gel was applied to the ultra-
sound transducer. The transducer and cable were covered 
with a sterile sleeve, and placed along the vertical line with 
the caudal side of the target pedicle screw. The bone struc-
ture and fascia between muscles could not be seen clearly, 
because of the previous lumbar surgery. The pedicle screw 
was the most easily recognizable structure for hyperechoic. 
After local anesthetic (2 mL lidocaine 1%) infiltration to the 
skin and subcutaneous tissue, a 22G 90-mm needle (TuoRen 
Medical Instrument Finty, Zhengzhou, China) was inserted 
in a medial to lateral direction, overstride the pedicle screw, 
and reached the outboard of the foramen intervertebral 
(Figure 3). After confirmation of the needle tip with 2 mL 
normal saline, 5 mL of 0.1% lidocaine mixed with 3 mg 
betamethasone was injected.

Because of the obstruction of the iliac bone, a paramedian 
transverse oblique scanning with needle in-plane approach 
could not be used for L5 PVB. Instead, we chose 
a paramedian transverse scanning with needle out-plane 
approach. The transducer was placed along the vertical line 
with the terminal of the rod, beneath the space between the iliac 
bone and the nail rod. A hyperechoic area was observed, which 
was assumed to be L5 paravertebral space. After the puncture 
point was anesthetized with 2 mL of 1% lidocaine, the needle 
was inserted towards the hyperechoic area, out the plane of the 
ultrasound beam in a cephalad-to-caudal direction (Figure 4). 
Considering that the entire needle with an out-plane approach 
could not be confirmed by ultrasonography, the depth of the 
needle tip was referenced according to the previous measure-
ment on the X-ray film. Another 5 mL solution was injected.

After 20 minutes of observation, the patient felt well 
enough to return home. At the third day after the block, the 
patient reported that his daily baseline level of pain had 
diminished to 50% of its original severity. We repeated 
this procedure every 14 days, three times in total. Three 
months after the last procedure, his visual analogue scale 
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(VAS) was 2/10, and he could go for walks, and he was 
satisfied with the extent of pain control.

Discussion
Over recent years, the use of ultrasound in procedures to 
manage chronic pain has become more widespread, as it 
provides imaging of neurovascular structures, with real-time 
continuous visualization of the needle, without any radia-
tion exposure.6 For lumbar PVB, the relevant levels are 
determined with ultrasound by counting the laminas, facet 

joints or transverse processes (caudal to cephalad), further 
then the paravertebral space is determined according to the 
relative position of the transverse process, articular process, 
and vertebral body in the sonoanatomy image.

However, in the present patient after lumbar surgery, 
penetration of the ultrasound beam energy to the deeper 
structures (transverse process, articular process, and vertebral 
body) was hindered by the implants placed previously. 
Furthermore, his L1-L5 spinous processes had been 
removed, and scoliosis was not completely corrected during 

Figure 1 Radiographs. (A) Sagittal plane of the lumbar MR image showed stenosis of the L4-5, L5-S1 left intervertebral foramen (red arrows). (B) Axial plane of the lumbar 
MR image showed that the herniated disc of L4-5 compressed the nerve root. (C) Anteroposterior lumbar radiograph after surgery. The L4 paravertebral space was just 
lateral inferior to the last-but-one pedicle screw. The target of the L5 paravertebral space was just in the lateral rod terminal. (D) Lateral lumbar radiograph after surgery. 
The last-but-one pedicle screw and the terminal of the rod were just next to the needle paths we designed for L4 or L5 PVB. The depth of the needle from the skin to the 
target was measured, according to the scale.
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the operation. It was impossible to confirm the relevant level 
and the midline. This made it more difficult to determine the 
insertion site and route. Nevertheless, ultrasound still served 
as a real-time guiding tool in this patient.

Firstly, an ideal puncture route was drawn on X-ray film 
from the skin to the target paravertebral space. Secondly, the 

relationship between the route and the implants was observed 
carefully, for the pedicle screws, the rods, and any other 
implants could be used as landmarker instead of bony struc-
tures. Thirdly, the position of the selected implants were 
determined by ultrasound, and marked on the skin. Lastly, 
under the real-time guidance of ultrasound, the needle was 

Figure 2 Localization of pedicle screw and the rod. (A) The pedicle screw and the rod were identified. (B) The iliac crest, and locations of the pedicle screws and the rods 
were marked on the skin. Two lines perpendicular to the spine were drawn, at the caudal side of the last-but-one pedicle screw and the terminal of rod.

Figure 3 Ultrasound and patient set-up for L4 PVB. (A) Performance of the L4 PVB using paramedian transverse oblique scanning with needle in-plane approach. (B) 
Sonoanatomy of L4 PVB. The vertebral body, pedicle screw, erector spinae, psoas major, and quadratus lumborum were visible. The white arrow indicates the needle path.

Figure 4 Transducer position and corresponding ultrasound image of L5 PVB. (A) Position of patient, needle, and probe of the ultrasound apparatus under the left L5 PVB. 
The needle is pointed cephalad-to-caudal toward the target with ultrasound guidance. (B) Transverse ultrasonographic view shows a hyperechoic area between the rod and 
the iliac bone. The white arrow indicates the out-plane needle path.
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inserted along the pre-designed route and injection site. 
Obviously, this method decreases the exposure of surgical 
staff to X-ray. Furthermore, it helps to monitor the depth and 
direction of the puncturing needle, which is important for the 
success of lumbar PVB. Pre-designing the puncture route on 
X-ray film improved the accuracy and shortened the opera-
tional time of the puncture, and ensured security during the 
ultrasound-guided lumbar PVB.

In general, pain physicians prefer lumbar selective nerve 
root block/radiofrequency or transforaminal injection under 
fluoroscopic guidance for radicular pain caused by lumbar 
disc herniation.6,7 After the puncture needle is in place, the 
contrast agent is injected, and the contrast agent can be seen 
spreading along the nerve root and epidural space. However, 
PVB involves injection of local anesthetic in a space imme-
diately lateral to where the spinal nerves emerge from the 
intervertebral foramina. The paravertebral space is known to 
communicate with the epidural space through intervertebral 
foramina.8 The solutions of PVB may spread to nerve roots, 
even the epidural space, to achieve the therapeutic effect.9 

With no fluoroscopic guidance, we chose real-time ultra-
sound-guided lumbar PVB after determining a pre-designed 
route on X-ray film for this patient.

Similarly, we believed that lumbar erector spinae plane 
(ESP) block, a research hotspot in recent years, could be an 
alternative, safer, and simple method for this patient. The 
injection of local anesthetics into the transverse process 
provides analgesia by blocking the dorsal and ventral 
branches of the spinal nerves.10 It has been used for the 
treatment of FBSS low back pain. The injection of 20 mL 
local anesthetics into the L2 transverse process can block 
the dorsal rami of the spinal nerves from T12 to L5.11 

Imaging evidence also confirmed that a lumbar ESP block 
at the L4 transverse process with a high volume drug could 
spread to the epidural space, leading to a similar effect as 
transforaminal injection, for the treatment of radicular pain 
caused by L3–L4 and L4–L5 intervertebral disc 
herniation.12 However, the efficiency of ESP block depends 
on the slow infiltration and diffusion of local anesthetics to 
the target nerve. A higher volume and higher concentration 
of local anesthetics is needed for a better blocking effect. 
We think that the puncture target of the PVB is closer to the 
lesion sites (nerve roots), and the side effects of local 
anesthetics and steroids may be reduced.

In conclusion, the success of this case suggests that 
real-time ultrasound-guided lumbar PVB with a pre- 
designed route on X-ray film is a viable, simple, and safe 
method to relieve radicular pain in FBSS.
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