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A 32-year-old parturient requested epidural analgesia for labor. A lumbar epidural block
was performed at the L1-2 interspace. Thirty minutes after the loading dose of the local
anesthetic mixture, she suffered numbness in both arms and high sensory block up to the C6
dermatome without significant motor blockade. The retained epidural catheter was later con-
firmed radiologically to be in the subdural space. Accidental subdural catheterization is a
rare complication of epidural block. Due to the smaller potential space, a subdural injection
usually produces a high level block disproportional to the volume injected. Thus, patients
receiving epidural block should be closely monitored following injection of local anesthetics
regardless of the concentration or volume administered. (Chang Gung Med J 2006;29:607-
11)

Key words: subdural catheterization, epidural labor analgesia.

From the Department of Anesthesiology, Chang Gung Children’s Hospital, Taipei; 1Department of Obstetrics and Gynecology,
Chang Gung Memorial Hospital, Taipei.
Received: Oct. 6, 2005; Accepted: Feb. 7, 2006
Correspondence to: Dr. Shu-Yam Wong, Department of Anesthesiology, Chang Gung Memorial Hospital. 5, Fushing Street,
Gueishan Shiang, Taoyuan, Taiwan 333, R.O.C. Tel.: 886-3-3281200 ext. 8704; Fax: 886-3-3281200 ext. 8140; E-
mail:dw0909@cgmh.org.tw

The subdural space lies between the arachnoid and
the dura. There is potential for accidental injec-

tion or catheterization of the subdural space during
performance of a neuroaxial block.(1-3) Although a
recognized complication, accidental subdural
catheterization occurs rarely and few practitioners
are familiar with its clinical presentation. We report a
case of unexpected high sensory block during labor
epidural analgesia. Radiologic contrast study con-
firmed that the catheter was in the subdural space.

CASE REPORT

A 32-year-old primigravid woman at 41 weeks
gestation was admitted to the hospital for induction
of labor. She requested an epidural block for pain
relief. Before the procedure, an intravenous infusion
of lactated Ringer’s solution 500 ml was given. With
the patient in a left lateral decubitus position, the L1-

2 epidural space was easily identified using the loss-
of-resistance to air technique with an 18-gauge
Tuohy needle with the bevel oriented cephalad. An
epidural catheter with an open end and three lateral
eyes (Portex Minipack, Hythe, UK) was threaded
through the needle with minimal resistance without
eliciting paresthesia or other discomfort. An estimat-
ed 5 cm was left in the presumed epidural space and
aspiration revealed no blood or cerebrospinal fluid
(CSF). A test dose of 3 ml of 0.67% lidocaine and
fentanyl 3 µg/ml with 1:300,000 epinephrine was
injected and the epidural catheter was secured. The
test dose produced no detectable sensory or motor
changes after 3 minutes and subsequently 12 ml of
the same mixture was given by slow incremental
injection over 8 minutes after the patient turned to
the supine position. Fifteen minutes after loading
dose was given, the parturient felt that contraction
pains were much improved without any motor block-
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ade. Maternal vital signs and the fetal heart beat
recording were within the normal ranges.

Thirty minutes later, the patient began to notice
numbness in both arms. Testing of sensation to cold
revealed sensory block from T10 to C6. No signifi-
cant motor weakness was found. The conjunctiva
were injected, and she complained of a stuffy nose.
However, neither ptosis nor miosis was noted. There
was no loss of consciousness or impairment of respi-
ration and speech. Vital signs and fetal heart rate
remained stable. Over the next 60 minutes the block
slowly regressed and labor pains ensued. The obste-
trician then decided to perform a cesarean section
due to failure of labor progression. Because of the
unusual block pattern, the anesthesiologist decided to
perform spinal anesthesia at a lower level with
enough space for betadine skin cleansing. The
catheter was retained to facilitate further investiga-
tion. After placing the patient in the right lateral
position, a lumbar puncture was performed via the
paramedian approach at the L3-4 level using a 26-
gauge Greene spinal needle with the bevel aligned
parallel to the long axis of the meninges. When free
flow of CSF was confirmed, 0.5% heavy bupiva-
caine solution 2.2 ml was slowly injected without
barbotage. A dense lower extremity motor block was
obtained and the patient reported sensory block up to
the C6 level without ventilatory impairment. The
operation proceeded smoothly and a vigorous male
baby, body weight 3660 g, was delivered.

On the second postoperative day, with the
patient’s permission and consent, 10 ml of nonionic
contrast medium, iotrolan, was injected through the
catheter to investigate the catheter position. The
spread of the dye was shown to extend exclusively in
the cephalic direction with some delineation of the
roots which is characteristic of subdural injection
(Fig. 1). Subsequent computed tomographic (CT)
scanning confirmed the dye was within the subdural
space (Fig. 2). The patient had an uneventful recov-
ery after the cesarean section and was discharged
with no neurological deficits.

DISCUSSION

Epidural nerve blocks occasionally exhibit an
atypical pattern of spread. This may be caused by
accidental injection into the subarachnoid or subdur-
al space. Subarachnoid injection is characterized by

abrupt onset of dense motor block and profound
hemodynamic compromise, which can include respi-
ratory arrest when the block extends to the brain
stem level. The subdural space lies between the dura
and arachnoid matter which is relatively narrow in
the spine. Although it has been reported, accidental
subdural injection during performance of an epidural
block is rare and not every practitioner is familiar
with its clinical presentation. The features of a sub-
dural block are a delayed onset of an extensive sen-
sory block with little or no motor block and mild
effects on vital signs.(4,5) This occurs because the sub-

Fig. 1 Anterior-posterior view of the thoraco-lumbar spine
shows contrast medium extending exclusively in the cephalic
direction with some delineation of the nerve roots (arrows),
which is characteristic of subdural injection.
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dural compartment has more potential space posteri-
or and laterally, so there is partial sparing of the ante-
rior roots which transmit the motor and sympathetic
fibers(6-8) (Fig. 2). The slow onset and relative sparing
of motor and sympathetic block differentiates it from
unintentional subarachnoid injection which also
results in extensive block.(2,9)

There have been several reports of accidental
subdural catheterization during performance of
epidural block, most of which were proved by clini-
cal presentation and indirect radiographic evidence
of the distribution of contrast medium on plain radi-
ographs. Our case is valuable because axial CT scan-
ning demonstrated more clearly the distribution of
the subdural injection. The dense collection of con-
trast medium in the subdural space was confined to
the posterior aspect of the spinal canal, with a small
amount extending laterally, delineating the nerve
roots (Fig. 2). This picture differs greatly from that
of epidural injection where contrast medium dispers-
es outside the spinal canal.(10)

Most of the reported cases, including ours,
occurred in obstetric patients, especially those
receiving labor analgesia.(1,4-8) A possible explanation
may be that the positive epidural pressure recorded
in parturients makes identification of the epidural
space difficult, leading to dural piercing and subse-

quent unintentional subdural catheterization.(11)

Anesthesiologists should take precautions during
practice of epidural block for this group of patients
and observe for any unusual block pattern.

When performing an epidural block, negative
aspiration of CSF and administration of a test dose
are recommended as a safeguard to avoid extensive
spinal block. Nevertheless, it is possible that there
will be no return of CSF when inadvertent subdural
entry occurs.(9) Consequently, negative aspiration
during the test dose plus delayed onset of sensory
block sometimes may lead the practitioner to over-
look subdural catheterization.(12) There is no strategy
that has been proven effective to prevent subdural
catheterization. Although a poorly performed proce-
dure with excessive manipulation and dural trauma
has been suggested as a predisposing factor, most of
the reported cases had uncomplicated catheter place-
ments.(13) In view of that, patients having epidural
block should be closely monitored following injec-
tion of local anesthetics, regardless of the concentra-
tion or volume administered.

Once subdural block occurs, there are no clear
guidelines for subsequent management. Many
authors suggest applying the “if in doubt, take it out”
maxim and proceeding with relocating epidural anes-
thesia to another space or shifting to a subarachnoid
block.(14) However, as depicted from the CT scan in
our case, cephalad spread of local anesthetics after
subarachnoid injection could be enhanced due to
decreases in CSF volume caused by a space-occupy-
ing effect after subdural injection. General anesthesia
may as well be employed, but it should be kept in
mind that intravenous succinylcholine may induce
severe bradycardia in the presence of a high sympa-
thetic block.(14)

In conclusion, accidental subdural placement is
possible during performance of epidural catheteriza-
tion. It is thus mandatory to keep close observation
for any atypical block pattern after epidural adminis-
tration of anesthetics, regardless of the dosage.
Anesthesiologists should be able to readily recognize
this complication to prevent any further devastating
catastrophe.(15) Once in doubt, relocate another
catheter to another space or switch to another tech-
nique. A definite diagnosis of the site of catheter
misplacement can be obtained from radiological
examination by injection of contrast medium through
the catheter.

Fig. 2 Computed tomography performed after contrast medi-
um injection demonstrates unequivocally that the catheter is
in the subdural space (arrow). The dense collection of contrast
medium is confined to the posterior aspect of the spinal canal
with some delineation of the nerve roots.
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