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ABSTRACT 

The incidence of accidental injection or catheterization of the subdural space during performance of a neuroaxial block 
has recently increased. It can occur even when an experienced practitioner performs the neuraxial procedure. The pres-
entation of numerous unexplainable clinical signs in the process of continuous epidural anesthesia, which do not fit the 
clinical picture of subarachnoid or intravascular injection, should envoke a high suspicion for unintentional subdural 
block. We report two cases of patients who achieved prolonged labor analgesia via epidural technique with only half the 
initial loading dose of local anesthetic. Both patients also had short episodes of hypotension. Additionally, one patient 
presented with severe hypoxemia and mild motor block of both upper and lower extremities. The other patient pre-
sented with transit unresponsiveness without motor block. Both patients rapidly responded to vasopressors. Desatura-
tion in one patient, however, was persistent lasting for more than four hours. Her bedside chest X-ray was inconclusive 
“possible pulmonary edema” and the follow up Chest CT Scan on the second day revealed aspiration pneumonia. Based 
on the clinical findings, these two cases were suggestive of subdural block with cranial nerve involvement. 
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1. Introduction 

Subdural space, a potential space between the arachnoid 
mater and dura mater, usually remains closed [1]. The in- 
cidence of subdural blockade during neuroaxial block is 
reported to be approximately of 0.82%. Several recent 
studies of clinical findings analyzed with radiographic 
evaluation indicate that the incidence may be much high- 
er than reported, ranging from 1% to 13% [2,3]. The di-
agnosis of subdural blocks is difficult to make based on 
the clinical picture because of its varied presentation. Re- 
cently, algorithms have been developed which (Lubenow 
et al.’s diagnostic paradigm, Hoftman and Ferrante’s four 
step algorithm, and an electrical stimulation of the epi-
dural catheter application) provide strong strategies to 
facilitate diagnosis [2,4-6]. We present two cases of aty- 
pical demonslyration of subdural block during neuroaxial 
block for labor analgesia. 

1.1. Case 1 

A 32-year-old multigravida female who was 67 inches 
tall and weighed 183 pounds was admitted in her active 
labor at the 40th week of gestation. Her past medical his- 
tory included cardiomegaly, anemia, and a urinary tract 
infection. She was allergic to Levoquin. At the time the 

labor epidural was requested, her blood pressure was 
107/69 mmHg with pulse between 110 to 115 beats/min. 

Following intravenous hydration of Ringer’s lactate, 
the patient was seated; her L4-5 epidural space was eas-
ily identified with the loss-of-resistance to air technique 
using an 18-gauge Touhy needle. The bevel was oriented 
in the cephalad direction. An epidural catheter (multiport, 
open tip) was placed through the needle with minimal 
resistance. Aspiration of the catheter revealed no blood 
or cerebrospinal fluid. A test dose of 3 ml of 1.5% Lido-
caine and 1:200,000 epinephrine was injected and the 
epidural catheter was secured. There were no signs of 
any sensory or motor block and no significant vital sign 
change within 5 minutes after the test dose. A loading 
dose of 0.125% of Bupivicaine 10 ml was administrated 
by slow incremental injection over 6 minutes after the 
patient returned to the supine position. Thirty minutes 
after the loading dose was given and before starting con-
tinual administration of local anesthetics, the patient de-
scribed “throat itching” and dysphagia associated with a 
non-productive cough. Her systolic blood pressure dropped 
from 110 to 89 mmHg and heart rate dropped from 110 
to 100 beats/min. The possibility of an allergic reaction 
to local anesthetics was considered and the patient was 
immediately treated with aggressive hydration, 12.5 mg 
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of Benadryl and 100 mg of hydrocortisone intravenously 
and followed by a small dose of epinephrine 5 ug intra-
venously three times. Patient regained her baseline blood 
pressure and heart rate within a few minutes but her 
coughing and dysphagia were not relieved. Multiple at-
tempts to aspirate from the catheter were unsuccessful. 
Gradually, the patient developed shortness of breath and 
chest discomfort. Her oxygen saturations decreased from 
100 to 80 and did not respond to oxygen administration 
through face mask. Auscultation of the lungs revealed 
generalized crackles especially on right side. Testing of 
sensation to cold revealed sensory block up to T4. No 
significant motor weakness was found. Neither ptosis nor 
miosis was noted. The patient remained in pain free labor 
for more than three hours and delivered a healthy baby. 
A follow up Chest CT Scan revealed patchy bilateral in- 
filtrates predominantly in the right lower lobe that was 
suggestive of aspiration. The patient was discharged ho- 
me with no sequelae after 3 days medical treatment. 

1.2. Case 2 

A 24-year-old multigravida female with past medical his- 
tory of depression, recurrent urinary tract infections, and 
preeclampsia, presented at 37 weeks gestation with rup- 
ture of membranes. Patient was allergic to codeine. 

On arrival to labor and delivery floor, the patient’s 
blood pressure was 179/95 mmHg and heart rate 110 
beats/min. She received magnesium sulfate intravenously 
for high blood pressure. The epidural procedure was per- 
formed by an experienced physician with the patient in 
sitting position. The epidural space was identified using 
loss of resistance to air technique with an 18 gauge 
Touhy needle. The bevel of the needle was oriented ce- 
phalad. An epidural catheter (multiport, opened tip) was 
placed through the needle with minimal resistance. After 
a negative aspiration of blood and cerebrospinal fluid 
from epidural catheter, a test dose of 3 ml of 1.5 % Li-
docaine and 1:200,000 epinephrine was injected. This 
was negative for intravascular and intrathecal placement. 
A loading dose of 5 ml of 0.25% of Bupivicaine was 
administered by slow incremental injection with the pa-
tient in supine position. Approximately fifteen minutes 
after the loading dose was given, the patient began to 
complain of posterior aspect of neck pain with tinnitis. 
Systolic blood pressure decreased to 89 mmHg from 150 
- 170 mmHg and heart rate decreased to 82 from 102 
beat/min, followed by unresponsiveness to verbal stimuli 
for approximately three minutes. Magnesium sulfate was 
stopped, aggressive hydration, oxygen via mask and phe- 
nylephrine 0.2 mg were administered immediately. Pa-
tient regained consciousness in 1 - 2 minutes and her 
blood pressure came back to normal within a few min-
utes of treatment. Although the patient complained of 

difficulty breathing, her oxygen saturation remained 
100%. Testing revealed sensory block up to T10. No sig- 
nificant motor weakness was found. The epidural cathe- 
ters were removed. The patient remained in pain-free la- 
bor for more than two hours before delivering a healthy 
baby. 

2. Discussion 

The subdural space is a potential space that extends 
throughout the cranium and ends in the lower body of the 
second sacral vertebra. Most authors describe the sub-
dural space as widest in proportion at the cervical area 
and narrowest in the lumbar area [1]. The authors postu-
late that the sparing of sympathetic and motor functions 
is related to the unique anatomy of this space. The space 
laterally extends over the exiting dorsal roots. The arach- 
noid mater and dura mater are fixed at different points 
over the dorsal root ganglia and this extends the potential 
space. This is in contrast to the ventral root where the 
meninges are attached making the potential space there 
much smaller. This causes the subdural injections to pool 
in the posterior segment causing the relative sparing of 
the anterior nerve roots that carry sympathetic and motor 
fibers [5,7,8]. 

The presentation of the subdural block depends on the 
extent of spread of the local anesthetic. The onset of the 
block is usually slow and the block lasts for several hours. 
The sensory block achieved usually appears dispropor-
tionate to the volume of drug injected and the sympa-
thetic and motor functions are usually spared or only 
minimally affected. The profound hypotension and apnea 
seen with subarachnoid block is usual not seen [9,10]. 

Furthermore, multiple predisposing factors have been 
implicated in a subdural block including technical diffi-
culty, excessive manipulation of the needle leading to 
dural injury, and previous back surgery which distorts 
anatomical planes [2]. However, some recent retrospect- 
tive studies indicated that it may occur independently of 
the level of experience of practitioners [11]. 

In our two cases, after a negative CSF aspiration dur- 
ing testing of the catheter, both patients developed a 
dense sensory block in about ten to fifteen minutes. The 
sensory block lasted for two to three hours and was fol-
lowed by full recovery. There was no significant motor 
block. The cardiovascular instability was mild. 

Several studies discuss the diagnosis of subdural block 
[2,4,10]. There are two major and three minor criteria for 
the diagnosis that are described by Lubenow et al.’s di-
agnostic paradigm. A negative aspiration and unexpected 
extensive sensory block are considered by the authors to 
be major criteria. Also considered as minor criteria are- 
sensory or motor nerve blockade with delayed onset of 
greater than 10 minutes and a variable motor blockade, 
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and sympatholysis out of proportion to the dosage of lo- 
cal anesthetic administered. If both of the major criteria 
and one of the minor criterions are met, then a subdural 
blockade should be considered [4]. In addition, a four 
step algorithm has been proposed by Hoftman and Fer-
rante to detect subdural blockade. The initial step of this 
algorithm requires the provider to assess whether the 
block is thought to be epidural or subarachnoid based on 
tactile feel upon insertion and also the absence or pres-
ence of CSF. The next step involves assessing detma-
tomal spread. It is graded as excessive, restricted, or nei-
ther. The last step involves looking at minor criteria in-
cluding: onset greater than 20 minutes, cardiovascular 
stability, sparing of motor fibers, patchy spread, asym-
metrical distribution, respiratory failure and cranial nerve 
involvement [2]. 

Based on these criteria our index of suspicion for sub-
dural placement in our two cases was high. Both of our 
cases meet the two major criteria of Lubenow’s diagnos-
tic paradigm including a negative aspiration test and un-
expected extensive sensory block and several of his mi-
nor criteria including a delayed onset by 10 minutes; 
more of a sensory block; no motor nerve block; sym-
patholysis out of proportion to the administered dose of 
local anesthetic. Our cases also fit the diagnostic algo-
rithm proposed by Hoftman and Ferrante which included 
absence of CSF during testing of the catheter; dermato- 
mal spread assessed as excessive; slow onset; mild car-
diovascular instability; motor sparing and cranial involve- 
ment. 

Cranial nerve block during accidental subdural block 
is rare but has been reported. In our first patient, the pre- 
sentation included non productive cough and difficulty in 
swallowing. This was followed by decreased oxygen sa- 
turation. Her chest X-ray was suggestive of aspiration 
pneumonia. This might have been caused by cephalic 
spread of local anesthetic to involve the superior and 
recurrent laryngeal nerves. There were no signs of Hor- 
ner’s syndrome and trigeminal nerve palsy which usually 
appeared more often than other cranial nerve involve-
ment [12,13]. In our second patient we postulate that the 
excruciating neck pain may have been caused by a sud-
den CSF pressure change due to the cephalic spread of 
local anesthetics. The loss of consciousness may have 
been related to transient hypotension. 

Although the other possible differential diagnosis of 
total spinal block, massive epidural and anaphylaxiswere 
our concerns, the symptoms were displayed more clearly 
in favor of the diagnosis of subdural block. 

No guideline for the management of a potential sub-
dural catheter has been established. Literature indicates 
that there is no therapeutic benefit from radiological con-
firmation of the position of epidural catheter is. In addi-
tion, radiological evaluation might contribute to further 

complications [14]. Also, computed tomography and 
magnetic resonance imaging scans were not always pos- 
sible for confirmation of catheter position. Based on this 
literature, we removed the epidural catheter without ra- 
diological evaluation of catheter position.  

The awareness of potential presentation of subdural 
block is key to the timely management of this complica-
tion. Even though both patients were hemodynamically 
stable with fluid resuscitation and small doses of vaso-
pressors, it was warranted to continue close monitoring 
and supportive therapy for several hours. 

3. Conclusion 

Although subdural catheter placement is a relatively rare 
occurrence, it is imperative for anesthesiologists to rec-
ognize the presentation and treat accordingly. 
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