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Abstract

BACKGROUND

Lumbar radiculopathy is a common symptom in the clinic and is often caused by
lumbar disc herniation or osteophytes compressing the nerve root; however, it is
rare for nerve roots to be compressed by epidural gas. Few symptomatic epidural
gas-containing pseudocyst cases have been reported. Furthermore, the reported
cases were due to a mix of gas and obvious osteophytes; therefore, it was hard to
rigorously conclude that gas was the factor responsible for radiculopathy. We
provide evidence that because no epidural gas accumulated before radiculopathy
occurred and the symptoms were relieved after removal of the gas, the epidural
gas-containing pseudocyst was the root cause of radiculopathy in this case.

CASE SUMMARY

An 87-year-old man with a 3-wk history of right radiating pain was admitted to
our hospital. Computed tomography (CT) and magnetic resonance imaging (MRI)
examinations showed a vacuum phenomenon and huge lesions with low signal
intensity located in the same area where the pain occurred. After carefully
checking the images acquired in the last 3 mo, we found an abdominal CT
examination performed 40 d prior because of abdominal pain. The CT images
showed no gas-containing pseudocyst in the epidural space and notably, he had
no leg pain at the time. To ensure a low-intensity intervention and complete de-
compression of the nerve, percutaneous endoscopic lumbar nerve decompression
surgery was advised. A gas-containing pseudocyst was identified under
endoscopy. The symptoms were relieved after surgery, and the postoperative
images showed total disappearance of the vacuum phenomenon and lesions with
low signal intensity on CT and MRI. Histological examination showed that the
sampled gas-containing pseudocyst tissue was fibrous connective tissue.

CONCLUSION
This case thoroughly illustrates that an epidural gas-containing pseudocyst can
result in radiculopathic pain through a comprehensive evidence chain.
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Percutaneous endoscopic decompression is a minimally invasive and effective
treatment method.
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containing pseudocyst can result in radiculopathic pain through a comprehensive
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INTRODUCTION

Lumbar radiculopathy pain is commonly caused by herniated discs and progressive
osteophytes due to degenerative lumbar spine disease. Nerve roots are rarely
compressed by the accumulation of gas in the epidural space to lead to radiculopathic
pain[1,2]. Gulati et al[3] first described free intraspinal gas collection on computed
tomography (CT) images in 1980, but few studies associated with symptomatic
epidural gas have been reported[4-7]. The CT images in these reports illustrated gas-
containing pseudocysts located in the spinal canal that seem to compress the nerve
root, and it was concluded that the accumulation of epidural gas resulted in radicu-
lopathy. However, most of these reported symptomatic cases are based on
degenerative lumbar spine disease, which is associated with osteophytes. Therefore, it
was difficult to distinguish the real factor responsible for radicular pain; for example,
both gas-containing pseudocysts and osteophytes existed for a long time, and
osteophytes progressed over time before the symptoms finally occurred. Therefore, the
existing conclusions that the accumulated epidural gas compresses the nerve to and
leads to radiculopathy may not be rigorous enough.

We report one new patient who underwent CT examination 40 d before lumbar
radiculopathy occurred, and the images showed no epidural gas. After radiculopathy
occurred, epidural gas was found through CT, which strongly illustrated that the
epidural gas resulted in lumbar radiculopathy. Endoscopic images also identified the
gas-containing pseudocyst that formed and compressed the nerve root. The
histological examination showed that the sampled gas-containing pseudocyst tissue
was fibrous connective tissue.

CASE PRESENTATION

Chief complaints
An 87-year-old man with a 3-wk history of right leg radiating pain was admitted to
our hospital.

History of present illness

Initially, right leg pain appeared after weight bearing. The pain worsened when
standing, and no significant relief could even be achieved by staying in bed. The pain
was located in the posterior part of his right leg, from the right hip to calf, with no
numbness or hypoesthesia. He was diagnosed with lumbar disc herniation with
radiculopathy in a community health service centre 10 d before admission to our
hospital. He was advised to take celecoxib 0.2 g q.d., acupuncture, massage, and other
physiotherapy; however, the pain was still constant, and there was no real remission.
Therefore, he came to our hospital for further treatment.
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History of past illness

The patient was diagnosed with osteoarthritis of the knee for 15 year. He underwent
resection of the nucleus pulposus of the intervertebral disc 10 years ago due to lumbar
disc herniation, with no symptom recurrence after surgery. He had undergone plain
CT 40 d prior because of abdominal pain and no positive findings. After taking some
traditional Chinese medicine, he experienced pain relief.

Personal and family history
The patient did not drink or smoke. The patient’s family history was negative.

Physical examination

Lumbar muscle tension, tenderness on L5, S1 spinous process, and severe tension on
the outlet of sciatic nerve of the buttock were noted. The muscle strength and tension
of both lower limbs were normal. The straight-leg raising test was positive (40°) on the
right, and the augmentation test was positive (30°). Both knee tendon reflex (++), left
achilles tendon reflex (++), and right achilles tendon reflex (+) were positive.

Laboratory examinations
The blood test showed no abnormality.

Imaging examinations

Although the patient had undergone plain CT 40 d prior because of abdominal pain,
the CT image showed no gas collection in the lumbar spinal canal (Figure 1A and B).
However, when the patient presented with pain this time, the CT image showed a
marked L5/S1 vacuum disc phenomenon, and gas collection was located at the poster-
olateral position of the spinal canal adjoining the right-upper portion of the S1
posterior vertebral wall (Figure 1C-E). Magnetic resonance imaging (MRI) revealed a
lesion with extremely low signal intensity on both TIWI and T2WI in the L5/S1 disc
space that was consistent with the very low signal intensity in the spinal canal.

FINAL DIAGNOSIS

The final diagnosis of the presented case was: (1) Epidural gas-containing pseudocyst
with lumbar radiculopathy; (2) Degenerative lumbar spine; and (3) Osteoarthritis of
both knees.

TREATMENT

A right S1 spinal nerve block demonstrated that the pain originated from S1 spinal
nerve compression. To ensure a low-intensity intervention and complete
decompression of the nerve, percutaneous endoscopic lumbar nerve decompression
surgery was advised. The area around the S1 nerve root was clearly exposed under
endoscopy. The membranous structure of the gas-containing pseudocyst was observed
on the inferior aspect of the S1 nerve root (Figure 2A). After retracting the nerve root,
the gas-containing pseudocyst was exposed, a 20 G needle was used to puncture the
gas-containing pseudocyst, and approximately 1 mL gas was extracted (Figure 2B and
C). Basket forceps were used to cut and remove the pseudocyst. The wall of the cyst
was thin and smooth. The postoperative course was uneventful. The radicular pain
disappeared completely at the last follow-up.

OUTCOME AND FOLLOW-UP

The right leg pain was completely relieved after surgery. Postoperative examinations
showed the disappearance of the gas-containing pseudocyst after percutaneous
endoscopic decompression (Figure 1F-H). The histological examination showed that
the sampled gas-containing pseudocyst tissue was fibrous connective tissue (Figure 2D
and E). The wall of the gas-containing pseudocyst was fibrous connective tissue lined
with flat cells. The radicular pain disappeared completely at the last follow-up.
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Figure 1 An 87-year-old man with right S1 radiculopathy. A: Axial computed tomography (CT) image showing no gas accumulation in the spinal canal 40 d
before radiculopathy onset; B: Sagittal CT image reconstruction shows no gas accumulation in the spinal canal and the vacuum phenomenon at the L5/S1 level 40 d
before radiculopathy onset; C and D: Axial CT image and sagittal CT image reconstruction showing the vacuum phenomenon (orange arrows) in the spinal canal after
radiculopathy onset; E: T2-weighted axial image showing an oval-shaped low signal intensity lesion (orange arrow) in the spinal canal after radiculopathy onset; F:
T2-weighted axial image showing no low signal intensity lesion in the spinal canal after percutaneous endoscopic decompression; G and H: Axial CT image and
sagittal CT image reconstruction showing the resolution of the vacuum phenomenon after percutaneous endoscopic decompression.

DISCUSSION

Although a vacuum phenomenon in a degenerative intervertebral disc is relatively
common in elderly individuals[3], epidural gas collection in the spinal canal is
unusual, and there are few reports about radicular pain caused by gas compression in
the lumbar spinal canal. Due to the lack of sufficient evidence, especially presymp-
tomatic images, there is still controversy regarding what the real reason for radicu-
lopathy is, gas or progressive osteophytes. In our case, the patient exhibited no leg
pain and no obvious gas collection in the spinal canal before the symptoms occurred.
When radicular pain occurred, a gas-containing pseudocyst was observed through CT
and MRI examinations. After removing the gas-containing pseudocyst under
endoscopy, the pain was completely relieved. This evidence chain strongly illustrates
that epidural gas-containing pseudocysts result in lumbar radicular pain.

Some authors believe that epidural gas collection may arise from a valve-pump
mechanism[8-10]. When a vacuum occurs in the disc, the motion of the lumbar spine
may impose pressure on the intervertebral disc and extrude gas into the epidural
region, and the gas is limited to the membranous structure, which may compress the
nerve root and finally result in radicular pain. In this case, the specific valve-pump
structure was not observed under endoscopy; however, the membranous structure of
the gas-containing pseudocyst was identified, and 1 mL gas was extracted. The choice
of treatment is still controversial. Some patients experience pain relief after conser-
vative therapy; if conservative therapy fails, surgery must be performed[5,11]. Our
patient’s symptoms were very serious and showed no relief after conservative
treatment. Thus, surgery had to be performed. In the literature, although percutaneous
aspiration under CT guidance is the most minimally invasive method, the recurrence
rate is high, and the pain relief effect is poor because the membrane of the gas cyst is
still intact[8,12]. Open surgery can totally remove gas cysts to achieve good clinical
outcomes; however, the risk for soft tissue injury is significant[13]. In this case, we
completely removed the membranous gas cyst under percutaneous endoscopy first
using an interlaminar approach. The biggest advantages of this approach are minimal
trauma from an 8 mm skin incision and effective pain relief from the total removal of
gas cysts under direct view.
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Figure 2 Digital pictures taken during percutaneous endoscopic decompression. A: The blister-like membranous structure of the gas-containing cyst
located in the posterolateral region of the spinal canal; B: A 20 G needle was used to puncture the gas-containing cyst before gas extraction; C: The gas was
extracted into the syringe, and the scale shows that almost 1 mL of gas was extracted; D: Pathological examination showed that the picked gas-containing
pseudocyst tissue is fibrous connective tissue (x 100); E: The wall of the gas-containing pseudocyst was fibrous connective tissue and lined with flat cells (x 200).

CONCLUSION

This case thoroughly illustrated that an epidural gas-containing pseudocyst can result
in radiculopathic pain through a comprehensive evidence chain. Percutaneous
endoscopic decompression is a minimally invasive and effective treatment method.
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