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Abstract
Air may extend to the retroperitoneal space from retroperitoneal perforation of a hollow viscus, infection of the 
anterior pararenal space with gas-forming organisms and from pneumothorax or pneumomediastinum [1]. Rare 
pathologies, such as open reduction and internal fixation of femoral fractures and anaerobic abscess of the hip joint 
have also been described in relation to this complication [1,2]. A rare case of pneumoretroperitoneum caused by 
insufflation of air during an attempt to achieve epidural anesthesia is described. 
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 �Case report
An 81-year-old, Caucasian, male, weight 72 kg, height 
178 cm, was admitted due to fracture of the neck of the 
right femur. The patient was operated on, and internal 
fixation of the fracture was performed. Epidural anes-
thesia at the L4-5 level in the right the lateral position 
was performed by a second-year anesthesia resident. 
A midline approach and an 18G Tuohy needle were 
used. The procedure was technically difficult, and a 
total of three attempts were made. Loss of resistance 
with air was used. During the efforts to identify the epi-
dural space, some 30 to 35 milliliters of air had been 
injected. Subjective loss of resistance was reported by 
the performing anesthesiologist. However, he was un-
able to insert an epidural catheter. Local anesthetic was 
not injected. The procedure was eventually carried out 
without intraoperative complications under general 
anesthesia. On the fourth postoperative day, the pa-
tient developed continuous abdominal pain of mod-
erate severity. On examination, there were no signs of 
peritoneal irritation. However, an abdominal CT scan 
demonstrated air in the retroperitoneum around the 
left psoas muscle (Figure 1). Because the patient had 
received an enema on the third postoperative day, a 
gastrografin enema was performed to rule out rectal or 

colonic perforation. No leak was demonstrated. CT ex-
amination confirmed air around the left psoas muscle 
which extended to the left paravertebral muscles. There 
was no air around the pelvic organs or at the site of 
the femoral fixation. The patient’s condition improved 
gradually, and he was discharged on the seventh post-
operative day. The patient agreed with presentation of 
his data and all the procedures performed were ap-
proved by the institution where the patient was treated. 
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Fig. 1. Abdominal CT scan. Air around the left psoas 
muscle
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 �Discussion

The presence of air in the retroperitoneum and its early 
recognition and detection of the source are important, 
to rule out an unobserved serious cause [1].It is also 
imperative to recognize the cases in which pneumor-
etroperitoneum is not caused by perforation of the re-
troperitoneal hollow viscus. Recognition of these cases 
may prevent unnecessary laparotomies. 

Maldjian and Misbaun described a young patient 
who developed pneumoretroperitoneum after open 
reduction and internal fixation of a proximal femoral 
fracture [2].The largest amount of air was located in 
the deep soft tissues at the site of the femoral fixation 
and the pelvis. In our case,  retroperitoneal air was not 
present at the pelvis or around the location of the fem-
oral fixation. However, air was demonstrated to have 
extended to the paravertebral tissues. Due to the loca-
tion of the air and the benign course of the case, we 
speculated, that the pneumoretroperitoneum in this 
patient was caused by the attempts to achieve epidural 
anesthesia which included air insufflation. 

The most probable cause for the presence of air 
around the psoas muscle in the retroperitoneum is the 
faulty identification of the psoas compartment as the 
epidural space. While performing the psoas compart-
ment block for unilateral lumbar anesthesia, the loss 
of resistance technique, similar to that used for an epi-
dural block, is employed as described by Chayen and 
Winnie [3,4].Although the actual anatomical existence 
of this compartment is debated by others, a distinct loss 
of resistance is felt when the epidural needle penetrates 
the anterior fascia of the quadratus lumborum muscle 
[5,6].

When the needle is inserted perpendicular to the 
skin and using a straight paramedian path,  the psoas 
compartment can usually be found at a depth of ap-
proximately 7 cm from the entry point [7].However, 
from a midline entry point, if a needle is inserted at  an 
angle,  the distance to the compartment would be 1 to 
2 cm longer. In the presented case, CT imaging showed 
air in the space between the psoas and the quadratus 
lumborum. Such a faulty identification of the psoas 
compartment is possible if the epidural needle was in-
serted at an angle off midline so that the tip would end 
up laying at a maximum depth of 10 to11 cm and 3 to 
5 cm lateral to the midline from the skin entry point. 
Not surprisingly, the epidural block was unsuccessful. 
Furthermore, a lumbosacral block does not provide 

sufficient anesthesia for hip surgery in the majority of 
patients [7-11].

It is most unlikely that a hollow viscus can be  perfo-
rated by an epidural needle during the procedure. Given 
the limited needle length (10cm) and the  average size 
of a patient, the chance of  reaching  and penetrating 
the peritoneum is low. Furthermore, even if a needle 
did approach the bowel wall, owing to the rounded tip 
of a Tuohy needle, it would most likely push the bowel 
away instead of piercing it.  Furthermore, if the bowel 
had been perforated, the probability is that a retrop-
eritoneal abscess or intraperitonial air would develop. 
The possibility that the air had tracked cephalad from 
the site of an open reduction of femur can be rejected, 
because the air was found at the opposite side to the 
surgical site.

We cannot provide a convincing explanation of how 
the air in the retroperitoneum causes pain. Tracking 
through fascial sheaths, irritation of nerves and tissue 
distention are possible mechanisms. Air bubbles can 
be found to persist in the epidural or subararachnoid 
space for days after epidural block with air. In patients 
with subcutaneous or eyelid emphysema, the absorp-
tion of air could last several days up to two weeks 
[12]. One would expect, however, that the amount of 
air should be significantly decreased four days after 
surgery. Thus, even if blame is attributed to air found 
in the psoas compartment, as a cause for the patient’s 
complaints, these would be expected to occur earlier 
rather than later. 

Finding air was incidental to the evaluation of post-
operative abdominal pain. The pain was eventually re-
lieved after the gastrographin enema and subsequent 
bowel movement. 

The aim of this case presentation is to alert against 
the use of large amounts of air during the performance 
of epidural anesthesia. Retroperitoneal air is only one 
of the potentially dangerous complications associated 
with this practice. This issue was extensively addressed 
by a recent review by Saberski et al [13].One of the easi-
est methods to avoid this complication is by using fluid 
instead of air for loss of resistance during identification 
of the epidural space.

Because epidural anesthesia is widely used, it is very 
important for surgeons, anesthesiologists, and radiolo-
gists to be aware of the association, although rare, be-
tween attempts for epidural anesthesia and pneumor-
etroperitoneum. Recognition of this association may 
prevent unnecessary operative interventions. 
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