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Pneumocephalus after Epidural Injection of Steroid: A Rare Case Report 
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Abstract 

Lumbar epidural steroid injections are commonly performed for the treatment of low back and lower 

extremity radicular pain. A patient aged 53 years with L4-L5 spondylosis with radiculopathy was given 

lumbar epidural steroid injection using loss of resistance to air technique with 3 ml of air.  2hrs later, she 

developed severe headache with an episode of non-projectile vomiting, followed by irritability, 

breathlessness, unconsciousness. Patient was resuscitated immediately and shifted to ICU for further 

management. An MRI was done which revealed pneumocephalus and patient was treated symptomatically 

and discharged after complete recovery after 3 days from the hospital. We conclude that the amount of air 

used to confirm LORA should be minimised and the use of saline avoids such complications.   
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Introduction 

Epidural steroid injection is a widely used 

procedure for relief of symptoms associated with 

prolapsed intervertebral disc, spinal canal stenosis, 

herniated disc, degenerative disc with radiculopathy. 

It is of benefit with rare rate of major side-effects.  

Common methods for identification of the epidural 

space is “Loss Of Resistance To Air” (LORA) and 

“Loss Of Resistance To Saline” (LORS).
(1)

  

Although widely used, it comes with a rare 

complication of inadvertent injection of air in 

subdural/subarachnoid space, which can lead to 

symptoms of increased intracranial pressure. Here 

we report a case of pneumocephalus following 

lumbar epidural steroid injection where the epidural 

space was identified using “loss of resistance to 

Air:”. 

 

Case Report 

A 53 year old female patient was referred from 

orthopedic OPD with a chief complaint of low back 

pain since 2 months, radiating to right lower limb, 

MRI showed prolapsed intervertebral disc at L4-L5 

and hence planned for an epidural steroid injection 

for pain relief.  

There was no history of trauma or fall. She is a 

known diabetic and hypertensive on regular 

medication with T. Metformin 500mg, T. 

Amlodipine 5mg and T. Telmisartan 40mg. 

In the operation theater, venous access was secured, 

all the basic monitors were connected and baseline 

recordings noted. 

The patient’s back was prepared for epidural steroid 

injection under sterile aseptic precautions. Epidural 

space was identified at L4-L5 in the second attempt 
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using “LORA” (3-4 ml air) technique and 40mg 

methylprednisolone + 2% lignocaine  with normal 

saline diluted to 10cc was administered. 

 

 
 

Following the procedure, the patient was shifted to 

recovery unit after confirming that all the vitals 

were stable and assessed for sensory and motor 

power. 

Two hours later, the patient developed severe 

headache, associated with 1 episode of vomiting. 

Patient’s condition worsened and became irritable, 

breathless and unconscious. On examination, RR: 

36/min, HR: 136beats/min, BP: 88/60mmHg, SpO2 : 

86% which was falling, CVS: S1S2 +, RS: BAE+ 

with coarse crepitations on the right side, pupils 

were bilaterally reacting to light equally. There was 

no movement of both upper and lower limbs. 

Patient was immediately intubated and shifted to 

ICU and her vitals were stabilised.  

Neurology opinion was obtained and MRI brain was 

done which revealed pneumocephalus 15mm in 

frontal and temporal horn of B/L ventricles. She 

was managed symptomatically in ICU, extubated 

24hrs later and shifted to ward and discharged after 

a 2 days. 

 

 

 
 

 
 

Discussion 

Epidural space can be identified using loss of 

resistance technique (using air or saline), detection 

of negative pressure (hanging drop and inflated 

balloon), besides other methods such as 

ultrasonography guided and fluoroscopy guided. 

LORA and loss of resistance to saline (LORS) are 

commonly used 
[7],[8]

 and carry with them their own 

advantages and disadvantages. The success of 

epidural injection depends on correct identification 

of epidural space. Using LORS, space can be well 

appreciated but may dilute local anesthetic solution 

and it is difficult to ascertain subarachnoid puncture. 

On the other hand, LORA may lead to false-positive 

results because of air being compressible. 
[9],[10]

  Other complications related to LORA 
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technique were compression of nerve roots and 

spinal cord, subcutaneous emphysema, incomplete 

analgesia, paresthesia, Pneumocephalus, 

hypotension, bradycardia, apnea. 

Pneumocephalus (PC) basically means air/gas in the 

cranial cavity. Although common in neurosurgery 

and neuroradiology,
[4],[5]

 it is rarely seen after 

epidural injection as a consequence of unintentional 

dura puncture, resulting from the introduction of air 

into subarachnoid/subdural space and subsequent 

cranial migration.
[2],[3]

 

Incidence of Pneumocephalus is unknown and only 

few cases are reported per year.
[6]

 Complication 

related to procedure per se are hypotension, 

postdural puncture headache (PDPH), dizziness, 

transient paraplegia, and Pneumocephalus. 

Air can inadvertently enter the cranium through 

subdural/subarachnoid space during epidural space 

identification since in our case there was no 

cerebrospinal fluid leakage; hence, ruling out the 

possibility of subarachnoid puncture, the possible 

explanation for Pneumocephalus could be that air 

might have entered the cranium through subdural 

space. Subdural space refers to space between dura 

and arachnoid mater, filled with small volume of 

serous fluid, and connected to cranium via second 

sacral vertebrae and the possible route for air to 

migrate intracranially. 

Signs and symptoms following migration of air 

comprise of headache, nausea and vomiting, 

disorientation, agitation, decreased level of 

consciousness, seizures, and dysarthria, depend on 

amount and spread of air.  

Air volume as low as 2 ml can cause 

Pneumocephalus.  

Pneumocephalus can be diagnosed early on the 

basis of clinical features: headache was abrupt in 

onset (within 1-2h), and not relieved on lying down.  

Diagnosis is best confirmed radiologically.  

Treatment: Symptomatic. Oxygen supplementation 

in the supine position to accelerate absorption of 

intracranial air and rapid denitrogenation, 

prophylactic antibiotics, analgesics, and adequate 

hydration.  

Pneumocephalus can be prevented using saline 

instead of air, or if air is to be used maximum 2 ml 

should be used. We should identify that the 

headache occurs commonly immediately after the 

puncture. Likewise, we should recognize that 

symptoms are similar to those of PDPH and should 

be established by imaging techniques. We should be 

able to assess that pneumocephalus may be 

spontaneously absorbed and treated 

symptomatically. 

 

Conclusion 

When loss of resistance to air is used, it is better to 

use minimal amount. Epidural steroid injection with 

loss of resistance with normal saline is better when 

compared to air and when dura is punctured, to 

avoid these type of complications. 
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