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| Case Report |

Pneumocephalus in a Patient with No Cerebrospinal 
Fluid Leakage after Lumbar Epidural Block 

- A Case Report -
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Several complications are possible after a lumbar epidural block. However pneumocephalus are rare. In this 
case, we report a case of pneumocephalus. A 68-year-old male patient received lumbar epidural block with 
the loss of resistance technique using air, and after 35 minutes, apnea, unconsciousness, hypotension, and 
bradycardia occurred. Immediately, brain CT was done, and we found pneumocephalus. The patient complained 
of severe occipital headache and itchiness due to pneumocehalus. After conservative treatment, the patient 
recovered without neurologic complications, and on the seventh day of his hospitalization, he was discharged 
from the hospital. (Korean J Pain 2012; 25: 262-266)
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Lumbar epidural block is used frequently in the treat-

ment of low back pain. However, after lumbar epidural 

block, various complications such as hypotension, dizzi-

ness, post-dural puncture headache, and transient para-

plegia may occur. 

Rarely after epidural block, pneumocephalus also 

might occur. Pneumocephalus is defined as air in the cra-

nial cavity. Although pneumocephalus may occur for many 

reasons, one that occurs after epidural block is usually 

caused by the dural puncture performed during the epidural 

block while applying the loss of resistance technique using 

air. Thus, when dural puncture is done during epidural 

block, we can see cerebrospinal fluid (CSF) immediately. 

Thus, when the patient complains of a headache, we should 

consider the possibility of post-dural puncture headache 

or pneumocephalus. However, unless there is CSF leakage, 

we may have difficulty determining the cause of the 

headache.

In this case, after we performed the lumbar epidural 

block with the loss of resistance technique using air, the 

patient developed symptoms of apnea and unconscious-

ness. We immediately conducted a brain CT scan on the 

patient and diagnosed pneumocephalus. Here we report it 

with a literature review.
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Fig. 1. This brain CT scan shows air-filled cavities in the parietal lobe and the sub-cortex of the frontal lobe (A), the anterior
horn of the right temporal lobe (B), and the optic chiasm in front of pons and the sub-cortex of the right frontal lobe (C).

CASE REPORT

A 68-year-old male patient with the height of 172 cm 

and the weight of 74 kg had been hospitalized in our hos-

pital’s dermatology ward for a month due to herpes zoster 

on his right scalp. He did not improve, so he was trans-

ferred to the pain clinic. He received lumbar 4/5 lam-

inectomy and discectomy three months ago, and he had 

no systemic diseases like hypertension or diabetes. Since 

then he complained of postherpetic neuralgic symptoms 

such as spontaneous pain, allodynia, and hyperalgesia. On 

the fourth day of his hospitalization, he complained of right 

lower back pain around the region of spinal surgery but 

with no radicular pain to the lower limb, so we performed 

a lumbar epidural block. 

After he took a right decubitus position, axenic dis-

infection and local infiltration with 2% lidocaine on the re-

gion for the procedure were done. We conducted a lumbar 

epidural block at the lumbar 4/5 interspace with a 20 G 

Tuohy needle via the median approach. After the loss of 

resistance using air we confirmed that CSF had not been 

aspirated before the local anesthetic injection. We injected 

0.125% bupivacaine 10 ml with triamcinolone 40 mg. The 

patient took a rest on the bed for about 30 minutes. He 

did not show specific symptoms immediately like dizziness, 

nausea, or vomiting. The patient moved to his room on 

foot. While walking for about five minutes, he lost con-

sciousness suddenly in front of the elevator near his room. 

Immediately, we ventilated him manually via facial mask 

with 100% O2. Vital signs at that moment were: systolic 

blood pressure (BP) 50 mmHg.; heart rate (HR) 35 

beats/min.; there was no voluntary breathing.; saturation 

was maintained at 98-99% with mask ventilation, and both 

pupillary reflex were isocoric and prompt. Immediately, we 

injected 0.5 mg atropine and 20 mg ephedrine intra-

venously. Five minutes after injection, his vital signs were 

measured as BP 110/60 mmHg, HR 85 bpm, and SpO2 99%. 

Fifteen minutes after loss of consciousness, he started to 

recover consciousness gradually, and after 25 minutes, he 

recovered perfectly. We found no specific problems in the 

neurologic examination. The witness said that the patient 

injured the right temporal area of his head when he lost 

consciousness and fainted. So even though we found no 

specific problem outside, we did a CT scan after the patient 

was stabilized since we could not exclude the possibility of 

intracranial hemorrhage. The brain CT scan showed pneu-

mocephalus, so we could not rule out skull fracture and did 

a facial bone CT scan. However, there was no skull fracture 

(Fig. 1). On arriving at his room after the facial bone CT, 

he complained of severe occipital headache. 100% oxygen 

administration via a mask was given to the patient. We in-

jected 75 mg diclofenac sodium intramuscularly. But there 

was no improvement, so we injected 30 mg ketorolac in-

travenously. The intravenous ketorolac was also ineffective 

for the pain. Furthermore, he seemed restless with severe 

itchiness on his face. We gave him an IV 4 mg of chlor-

opheniramine, but it was not effective at all. So we gave 

an IV 5 mg of midazolam, which was somewhat effective 

though not perfect. Five hours after the injection of mid-

azolam, the headache and itchiness disappeared. Only the 

symptoms resulted from postherpetic neuralgia remained. 

The next day, the patient showed no specific problems and 

his vital signs were normal, so he was discharged from the 

hospital on the seventh day of hospitalization.
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DISCUSSION

After lumbar epidural block, various complications 

such as hypotension, dizziness, post-dural puncture head-

ache, and motor weakness may occur. Occasionally after 

epidural block, pneumocephalus also might occur. As in 

this case, the symptoms do not appear immediately after 

epidural block, but they occur tens of minutes later. 

Therefore, if an outpatient has the block and is not ob-

served sufficiently, it may cause a risky situation. Fortu-

nately, the patient in this case was hospitalized and re-

ceived proper treatment immediately because he was found 

in front of the elevator near his room where there were 

other patients and guardians. However, if he had been an 

outpatient, the treatment may have been delayed, resulting 

in greater risk.

In this case, about 35 minutes after the local anes-

thetic injection, the patient suddenly showed symptoms of 

apnea, unconsciousness, hypotension and bradycardia. 

Also, with the brain CT scan conducted after the patient’s 

vital signs were stabilized, we diagnosed pneumocephalus. 

The patient may develop delayed symptoms for several 

reasons. First, we can think of the case in which an epi-

dural block is not done but subdural injection is conducted. 

Uncommonly, subdural injection also might be done after 

an epidural block. If injected subdurally, even a small 

amount of local anesthetic might cause symptoms. If sub-

dural injection were suspected, the onset of anesthetic ef-

fect is slower than epidural block and a high level of anes-

thesia may occur 15 to 35 minutes after local anesthetic 

injection [1]. Moreover, with a wide-ranging sympathetic 

block, hypotension may occur, causing apnea, respiratory 

distress, or unconsciousness [2]. This case may have fit 

that description, but because we did not perform C-arm 

guided block, we were not sure if a subdural block was 

done or not. Second, vasovagal syncope could have oc-

curred while the patient was walking to his room. There 

are many causes of vasovagal syncope, and the exact 

mechanism is not known. However, the imbalance of sym-

pathetic and parasympathetic tone may cause bradycardia 

and/or hypotension [3]. Therefore, there is a good possi-

bility that vasovagal syncope caused this patient’s 

symptoms. Third, we can also think of this possibility. 

Since CSF was not aspirated, if epidural block was con-

ducted, extensive sympathetic block was done, too. And 

the patient did not show symptoms while lying on the bed 

but lost consciousness when standing up on account of the 

serious reduction of BP.

We also must consider pneumocephalus as a cause. In 

this case, pneumocephalus was diagnosed from the brain 

CT scanning to check if there was intracranial hemorrhage. 

Brain and spinal cords are covered with three membranes 

called meninges. The outer layer is referred to as the dura 

mater, the middle layer as the arachnoid mater, and lastly, 

the inner layer as the pia mater. Subdural space refers to 

the space between the dura mater and the arachnoid ma-

ter, and it leads to the cranium from the lumbar spine. 

Subdural space is widest in the cervical region and smallest 

in the lumbar region, and it is filled with a small volume 

of serous fluid. Although subdural space is not directly 

connected to the subarachnoid space, nerve roots and 

dorsal root ganglia come out laterally, and unlike epidural 

space, subdural space is connected to intracranial space 

[4]. Also, subdural space is connected to the floor of the 

third ventricle in the cranial cavity from the lower border 

of the second sacral vertebra [5]. Therefore, it can be as-

sumed that in this patient, pneumocephaus may have re-

sulted from air entering the subdural space and flowing in-

to the intracranium.

However, some say that subdural space is not potential 

space but a cleft formed in the meninges due to trauma 

or tissue damage [6]. Reina et al. [6] describes the ultra-

structure of subdural space. They say that there is a cel-

lular junction called the dura-arachnoid interface between 

the laminar arachnoid portion and the inner surface of the 

dura, and this space consists of neurothelial cells sur-

rounded by amorphous substances. Therefore, although 

there is no subdural space in the untraumatized tissues, 

neurothelial cells become destroyed by mechanical force, 

air, or fluid injection to form fissures in the amorphous 

substances of the interface. Fissures expand to a weaker 

area, and at this time, they expand laterally to the area 

with more amorphous substances [6]. Therefore, the 

pneumocephalus may have resulted from air coming to the 

subdural space and then flowing into the subarachnoid 

through the weak region of the dura. 

When falling, the patient was reported to have injured 

the right temporal area. We could not find any skull frac-

ture on the brain or facial bone CT scan. However, it is 

possible that there was a fracture on a region we couldn’t 

see from the CT scan, so we think it possible that air may 

have entered there from outside.
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We used about 8 cc of air when conducting the lumbar 

epidural block. Thus, we cannot exclude the possibility that 

air may have entered there through dural puncture site 

even though CSF aspiration was not done.

Pneumocephalus means that there is air in the cranial 

cavity. It may result from trauma, craniofacial surgery, 

spinal surgery, lumbar puncture, epidural steroid injection, 

or Valsalva’s maneuver [7-9]. In case of postdural punc-

ture headache (PDPH), the pain is relieved when the patient 

lies down, but it gets worse when he sits or stands. 

Sometimes it appears right after the dural puncture, but 

it occurs more frequently 24 to 48 hours later [10]. 

Pneumocephalus is often not accompanied by symptoms, 

but the most common symptom is headache. It is known 

that the cause of the headache is the rapid brain move-

ment resulted from air injection and meningeal irritation. 

Posture change may worsen the headache, but it does not 

get better even if the patient lies down. If a cranial nerve 

were compressed by air, the patient might show neurologic 

symptoms such as visual impairment, hearing defect, tin-

nitus, and mydriasis [11,12]. This patient complained of se-

vere occipital headache and severe facial itchiness, but the 

cause of itchiness could not be found.

100% oxygen should be administered immediately in 

the supine position once pneumocephalus is diagnosed [13]. 

This is to accelerate the absorption of intracranial air by 

increasing the diffusion gradient for nitrogen between the 

air collection and the surrounding cerebral tissue [14]. Also, 

we can administer aggressive hydration, caffeine, or an-

algesics to relieve headache [15]. For this patient, we used 

midazolam that has nothing to do with the treatment of 

pneumocephalus. Because the patient suffered from seri-

ous facial itchiness, and it was out of control, we used it 

for sedation. 

Generally, in pneumocephalus, air is absorbed within 

24 hours, and patients usually recover without any special 

neurologic abnormalities. Occasionally, however, persistent 

headache, lethargy, confusion, slow arousal, hemiparesis, 

or hemiplegia may also occur, and if tension pneumo-

cephalus causes neurologic symptoms from the mass ef-

fect like a brain tumor of a large volume of air, a neuro-

surgical emergency treatment may be required. Thus, 

when there is any possibility of pneumocephalus, accurate 

evaluation is mandatory [16,17].

The way to minimize the possibility of pneumocephalus 

when performing epidural block with the loss of resistance 

technique is to use normal saline instead of air [18,19]. 

However, many pain physicians still prefer air. When air 

is used, they should try to minimize the amount of air to 

be used to minimize the risk of pneumocephalus. For epi-

dural block, in order to reduce complication such as pneu-

mocephalus, instead of using blind technique it would be 

more effective to us fluoroscopy. As such, it is important 

to understand the spread pattern of contrast media in epi-

dural, subdural, and subarachnoid space. In addition, after 

epidural block, it is essential to check the vital sign of pa-

tients and ask them whether they are suffering from 

headache, dizziness, and motor weakness, among others. 

Make a thorough observation and if necessary take appro-

priate measures. 

In conclusion, pneumocephalus is not a frequent com-

plication, but once it occurs, it raises the risk of headache 

or other neurologic complications, so we should perform 

epidural blocks very carefully. In particular, when dural 

puncture is done, there is a possibility of pneumocephalus, 

so the patient should be monitored carefully after the 

procedure.
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