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An Old Complication of a New Technique: 
Pneumorrhachis from Caudal Epidural Pulsed 
Radiofrequency

To the Editor:

Pulsed radiofrequency (PRF) has been used to man-
age various chronic pain conditions, such as cervical, 
dorsal, and lumbar radicular pain; post herpetic neu-
ralgia; idiopathic trigeminal neuralgia; shoulder pain; 
meralgia paresthetica (1); pudendal neuralgia; coxal 
pain; phantom pain; facet syndrome; sacroiliac pain; 
arthrogenic pain; and coccygodynia. PRF is usually ap-
plied adjacent to the root ganglion, peripheral nerve, 
or intraarticularly (2,3).

Caudal epidural PRF (CEPRF) is a new approach (4) 
that could be indicated for the simultaneous treatment 
of several roots in patients with failed back surgery syn-
drome plus arthrodesis or in those in whom anatomical 
distortion makes the transforaminal route impossible.

A 70-year-old woman presented with a one-year 
history of low back pain radiating posteriorly to the 
left thigh and leg; in the 3 weeks prior, the pattern had 
changed to include the anterior leg and parethesia. The 
pain appeared on walking several steps and subsided on 
sitting. The pain was unresponsive to analgesics, non-
steroidal anti-inflammatory drugs, and corticosteroids. 
Two epidural injections, at another center, resulted in 

temporary relief. Physical examination revealed radiat-
ing pain and lumbar spine stiffness on flexion and on 
left lateral bending as well as tenderness on the L3 spi-
nal process. Spinal reflexes were present without motor 
or sensory deficits. The anterior straight-leg-raising test 
was negative and the posterior straight-leg-raising was 
positive on the left side.

Plain-film x-rays showed grade I degenerative 
spondylolisthesis at the L3-L4 level, magnetic resonance 
imaging (MRI) also showed disc pseudobulging, facet 
hypertrophy, and lateral recess stenosis at the same 
level. After PRF applied to the dorsal root ganglion of 
the left L3 root was unsuccessful the patient provided 
informed consent for CEPRF on the left L3 root. After 
the procedure, we injected a solution of 40 mg triam-
cinolone in 2 mL 0.25% bupivacaine and 5 mL saline via 
the Racz catheter (Fig. 1). Two weeks later, pain had 
decreased by 75%.

However, after a second L3-L4 CEPRF procedure 
performed with the same protocol, the patient expe-
rienced paraplegia, consisting of bilateral weakness 
and anesthesia of the lower limbs and pudendal area 
that lasted several hours. She also had transient minor 
headache.

Computed tomography (CT) showed pneumorrha-
chis at the L3-L4 level (Fig. 2).

Six weeks later, the patient was free of pain with-
out air outside the dura mater spinalis.

Eight months later, a surgical procedure was done 
at another center for pain recurrence. 

Pneumorrhachis, or free air on the inside or the 
outside of the dura mater spinalis, is uncommon; it 
was first described in 1977 (5) and the term was coined 
in 1987 (6). Other terms for this phenomenon include 
intraspinal pneumocele, spinal epidural and subarach-
noid pneumatosis, spinal and epidural emphysema, 
aerorachia, or pneumosaccus (7). The technique of 
intentionally introducing air into the spinal canal 
for diagnostic purposes is called air myelography or 
pneumomyelography.

Various conditions can cause pneumorrhachis, in-
cluding trauma, respiratory complications, and condi-Fig. 1. Racz catheter in place on left L3 root.
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tions that produce high intrathoracic pressure, malig-
nancy and its therapy, and diagnostic or therapeutic 
procedures. As in our case, peridural or epidural admin-
istration of anaesthesia involving lumbar puncture can 
also cause pneumorrhachis (7-15). The air can dissect 
between the paraspinal soft tissues into the epidural 
or intradural space, becoming entrapped due to a one-
way air valve mechanism or it can penetrate directly 
into the spinal canal by traumatic or medical manipula-
tions, as in the present case. Furthermore, in the case 
reported, the transient neurological deficit and head-
ache suggest leakage of cerebrospinal fluid and subdu-
ral local anesthetic penetration into the subdural space. 
Unfortunately we didn’t inject a contrast agent. Our ex-
perience suggests it would be useful to inject contrast 
agents during all CEPRF procedures. 

Pneumorrhachis is usually benign and the air reab-
sorbs spontaneously, as in our case.

Although neurological complications have been 
reported only in exceptional cases, they might be 
more common than reported (13). Kennedy et al (12) 
reported a case of lumbar root compression and bilat-
eral L2-L3 sensory and motor deficit secondary to epi-
dural air resulting from repeated air injection during 
administration of epidural analgesia via a continuous 
infusion pump; neurological symptoms resolved after 
decompression by percutaneous epidural air aspiration. 
Nay et al (15) reported a case of unilateral L2-L4 motor 
and sensory deficit due to nerve root displacement af-
ter injecting 40 mL of air to locate the extradural space 
by the “loss of resistance to air” technique for anesthe-
sia. Gracia et al (10) reported a case of acute radicular 
pain attributed to air trapped in the epidural space af-
ter using the “loss of resistance saline” technique with 
epidural catheterization for epidural anaesthesia, sug-
gesting that using saline instead of air is no guarantee 
against this complication. Finally, Krishnan and Mallick 
(13) reported a case of reversible sensory deficit and 
weakness in dermatomes L4-L5 attributed to epidural 
air after the “loss of resistance to air” technique (13). 
Other authors have suggested that epidural bubbles 
may be a cause of incomplete analgesia during epidur-

al anesthesia (8,9). If entrapped intraspinal air under 
pressure enters the cranio-spinal compartment it might 
cause tension pneomorrhachis and pneumocephalus re-
quiring intervention.

CT and MRI are the most reliable techniques to de-
tect pneumorrhachis (10).

In conclusion, we report a case of pneumorrhachis 
that developed after CEPRF and resolved spontaneously.
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Fig. 2. Axial CT scan of  the lumbar spine, bone window 
setting, showing extradural air collection within the ventral 
spinal canal.
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