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Abstract: Thoracic epidural analgesia (TEA) is a standard procedure in multimodal analge-
sia applied in major thoracic and abdominal surgeries. Two cases are presented with serious 
complications related to TEA. In both cases, earlier reaction of the treating physicians to 
patient-reported sensory symptoms could have prevented the complicated course. The first 
case was a 73-year-old patient with bronchial carcinoma who underwent right lower lobe 
resection. In this case, dabigatran 150 mg/d (indication: permanent atrial fibrillation) had 
been discontinued 72 hours before surgery, and enoxaparin 80 mg (every 12 hours) had been 
started 11 hours after surgery. An epidural hematoma developed postoperatively. Magnetic 
resonance imaging (MRI) was performed only after paraplegia had developed the next day. 
Unfortunately, delayed hematoma evacuation could not prevent persistent paraplegia in this 
case, which was complicated by hospital-acquired pneumonia with sepsis and acute renal 
failure. The second case was a 39-year-old patient with ulcerative colitis and an initially 
undetected malposition of the epidural catheter. Immediately after test bolus injection, the 
patient reported paresthesia and overall discomfort, which however could not be safely 
attributed to either the test dose or the already started general anesthesia. The patient could 
only be extubated after stopping the epidural infusion. Accidental re-start of epidural 
infusion led to coma, conjugate eye deviation, and respiratory arrest, necessitating re- 
intubation. Computed tomography (CT) ruled out intracerebral pathology and showed 
a catheter position centrally in the spinal canal. Fortunately, no neurological deficits were 
detected after catheter removal. 
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Introduction
Thoracic epidural analgesia (TEA) is a standard procedure in multimodal analgesia 
for major thoracic and abdominal surgery. A recent meta-analysis showed that 
epidural analgesia led to a significant reduction of mortality and serious cardiovas-
cular and respiratory complications compared to opioid-based analgesia (3.1% 
versus 4.9%, respectively). However, epidural analgesia is associated with 
a significant increase of side effects such as urinary retention, pruritus, arterial 
hypotension and motor blockade.1 Therefore, the application of an epidural catheter 
in enhanced recovery after surgery concepts is critically debated and current 
recommendations favour the application of a local wound infiltration catheter, 
especially in laparoscopic interventions.2–4 Alternatively, thoracic or abdominal 
wall blocks can be performed.5,6 Serious complications after epidural catheteriza-
tion are rare. However, the formation of an epidural hematoma or abscess, spinal 
infarction or mechanical complications with the catheter or needle typically result 
in paraplegia and can significantly impair the quality of life of affected patients.7–16
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Here, two critical incidents are presented with serious 
complications after epidural catheter placement, along 
with their implications for clinical practice. In both 
cases, written consent (case 1: authorized legal represen-
tative, case 2: patient) for publication of medical data and 
image material was provided. Institutional approval was 
not required to publish the case details.

Case Presentation
Patient 1
We present the case of a 73-year-old male patient with 
a Body Mass Index (BMI) of 30.9 (weight 100 kg, height 
180 cm) and American Society of Anesthesiologists 
Physical Status (ASA PS) of 4, in whom the following 
comorbidities were known: lung carcinoma of the right 
lower lobe (pT2pN0L0V1R0), chronic obstructive pul-
monary disease, obstructive sleep apnoea syndrome, obe-
sity, permanent atrial fibrillation, hypertensive heart 
disease, penis carcinoma, and history of cured colon car-
cinoma. The patient was readmitted to the hospital after 
preoperative preparation (laboratory workup, electrocar-
diogram (ECG), and chest X-ray) and having consented 
for surgery and anesthesia including epidural catheteriza-
tion for postoperative pain control.

A right lower lobe resection and lymphadenectomy 
were performed. Dabigatran 150 mg (indication: permanent 
atrial fibrillation) had been paused for 72 hours at this time 
(slightly restricted renal function: creatinine 95 µmol/l, 
glomerular filtration rate [GFR] 68.2 mL/min). Two hours 
preoperatively the patient was given 1 g vancomycin intra-
venously because of known Methicillin-resistant 
Staphylococcus aureus colonization of the nasopharynx. 
After arrival in the operating theatre, we implemented 
a standard monitoring (ECG, pulse oximetry, and invasive 
blood pressure measurement via an arterial line in the left 
radial artery), inserted two peripheral venous accesses and 
connected a balanced electrolyte infusion (Jonosteril®, 
Fresenius Kabi, Bad Homburg, Germany). A thoracic epi-
dural catheter (EpiLong Tuohy 18G x 90mm, Pajunk, 
Geisingen, Germany) was placed in segment Th4/5 (sitting 
position, no supplemental medication, single median punc-
ture attempt, loss of resistance to saline, no aspiration of 
blood or cerebrospinal fluid, free passive inflow of saline 
via the catheter, negative test dose: 15mg bupivacaine 
0.5%). The epidural space was reached at a depth of 6 cm 
and the catheter then advanced by 5 cm. After induction of 
anesthesia (sufentanil/propofol/atracurium), a left-sided 

double-lumen endotracheal tube was placed (39F). The 
surgical intervention went without complications. The 
patient was treated postoperatively in the post-anesthesia 
care unit (PACU) and then transferred to the intermediate 
care ward (IMC). On the evening of the day of surgery, 
anticoagulation with enoxaparin 80 mg (every 12 hours) 
was started subcutaneously.

On first postoperative day, the C-reactive protein 
(CRP) levels increased slightly (to 101.5 mg/l). Renal 
function was almost unchanged (creatinine 113 µmol/l, 
GFR 55.3 mL/min). In the evening of the first 
postoperative day, however, the patient described numb-
ness in the left leg. This was attributed to epidural medica-
tion. MRI was not performed at this time.

On the second postoperative day CRP increased to 
220 mg/l. On suspicion of pneumonia, a calculated anti-
biotic therapy with linezolid 600 mg (every 12 hours, 
duration: 7 days) and ceftriaxone 2 g/d (duration: 4 days, 
then switch to ciprofloxacin 400 mg [every 12 hours] for 
another 3 days) was started. The patient continued to 
require low doses of noradrenaline (maximum 0.08 µg/ 
kg/min). Kidney function continued to decline (creatinine 
143 µmol/l, GFR 41.6 mL/min), so that a sepsis with stage 
1 acute kidney injury was diagnosed.

At this time, the patient complained of paraplegia in 
both legs, which persisted after stopping the epidural infu-
sion (ropivacaine 0.2% with sufentanil 0.75 µg/mL: 8 mL/ 
h). The MRI showed an epidural hematoma at the level of 
the thoracic vertebral bodies Th4 and Th5 (extension cra-
nio-caudal: 33 mm, extension antero-posterior: left side 
10 mm, right side 15 mm) with compression of the myelon 
(Figure 1). Subsequently, 40 mg dexamethasone were 
administered intravenously and laminectomy with removal 
of the epidural hematoma was performed.

The patient was extubated on the third postoperative day 
and transferred to a specialized rehabilitation center six days 
later. The spinal cord injury (level Th7, paraplegia of the 
legs) persisted unchanged (American Spinal Injury 
Association [ASIA] Grade A). The patient could be mobi-
lized in a wheelchair and fed orally. In the meantime, 
a tracheotomy was performed due to recurrent respiratory 
insufficiency. Unfortunately, the patient died 4 weeks after 
the thoracic surgery from pulmonary embolism.

Patient 2
We present the case of a 39-year-old male patient with 
a BMI of 27.2 (weight 93 kg, height 185 cm) and an ASA 
PS score of 2. Due to an ulcerative colitis a laparoscopic 
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proctocolectomy had been performed three months prior, 
including an uneventful epidural analgesia. The current 
hospital admission was necessary to perform an open 
residual coloproctomucosectomy including ileostomy 
(part two of a two-step ileo-anal-pouch procedure). 
Epidural catheterization was again planned for postopera-
tive pain control. The patients medical history included 
allergic bronchial asthma, deep vein thrombosis (rivarox-
aban 20 mg/d), acute liver failure after moxifloxacin ther-
apy, and septic complications (knee joint empyema, 
pneumonia, and acute kidney failure) as a result of immu-
nosuppressive therapy (prednisolone and cyclosporine A).

The vital parameters were stable at the time of hospital 
admission with subjective well-being of the patient. In 
preparation for anesthesia we inserted two peripheral 
venous lines, administered a balanced electrolyte infusion 

(Jonosteril®) and implemented standard monitoring (ECG, 
pulse oximetry, noninvasive blood pressure measurement).

72 hours after the last dose of rivaroxaban, an epidural 
puncture was performed in a sitting position, without 
analgesic or sedative supplemental medication. The cathe-
ter (EpiLong Tuohy 18G x 90mm) was successfully 
inserted (loss of resistance to saline technique) after 
repeated puncture attempts by a second experienced 
anesthetist at the level Th8-Th9. The puncture depth was 
9 cm, the catheter was advanced by 5 cm and fixed by 
a sterile dressing at 14 cm skin level. Up to this point no 
paresthesia occurred. The second anesthetist felt sure that 
the catheter was in the epidural space. As a result, the 
initial dose via the epidural catheter (bupivacaine 0.5% 
20 mg) was administered almost simultaneously with the 
induction of anesthesia (propofol). Immediately thereafter 
the patient reported paresthesia and overall discomfort for 
the first time, which could not be safely attributed to either 
the epidural “test” dose or the induction of general 
anesthesia. The patient later described the symptoms as 
follows: feeling of warmth and tingling paresthesia on the 
right side, radiating from the ear, across the neck, the arm 
and reaching to the right groin.

The applied epidural medication in the perioperative 
period is summarized in Table 1.

Intraoperatively the patient received only low doses of 
ephedrine (3 x 6 mg) and noradrenaline (maximum 0.04 
µg/kg/min). A total of 3500 mL balanced electrolyte solu-
tion (Jonosteril®) was infused.

The patient did not wake up at the end of surgery 
(duration 205 minutes) and was ventilated for another 2 
hours in the PACU. Extubation was achieved within 30 
minutes after the “epidural” infusion has been stopped (90 
minutes after end of surgery). He was somnolent (Glasgow 
Coma Scale [GCS] 14) but responsive at this time and 

Figure 1 Midsagittal T2-weighted MR image showing the epidural hematoma (red 
arrow) with compression of the thoracic spinal cord at the level of the vertebral 
bodies Th4 and Th5.

Table 1 Epidural Medication During the Perioperative Period

1. Before induction of 

anesthesia

Bupivacaine 0.5% 4 mL

2. Before skin incision Sufentanil 4 mL (20 µg)

3. During surgery (205 

minutes)

Ropivacaine 0.2% with sufentanil 0.75 

µg/mL: 8 mL/h (total volume 21 mL)

4. In the Post-anesthesia 

care unit (90 minutes)

Ropivacaine 0.2% with sufentanil 0.75 

µg/mL: 8 mL/h (total volume 12 mL)
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moved all four limbs. The “epidural” infusion was 
restarted without consulting the responsible physician of 
the PACU, which within a few minutes led to coma 
(GCS 3), conjugate eye deviation to the right, and respira-
tory arrest. After re-intubation, a cerebral lesion (eg 
a basilar artery thrombosis) was suspected and, after 

intravenous application of an iodine-containing contrast 
medium (iomeprol), CT scans of the head and neck and 
of the thoracic spine were performed (Figures 2 and 3).

CT imaging showed catheter malposition (subdural, 
intrathecal or intramedullary). Unfortunately, the CT scan 
did not show the distal 4 cm of the catheter. The catheter 

Figure 2 Detail enlargements of axial (A–C) and sagittal (D) thoracic CT scans in a soft tissue window at level Th9. Red arrows indicate epidural catheter (white dot). (A) 
(left upper panel): The catheter is shown passing the ligamentum flavum ventral to the spinous process. (B) (right upper panel): Imaging of the catheter in the epidural space. 
(C) (left lower panel): Catheter position almost in the middle of the dural sac, suggesting a position inside the spinal cord. (D) (right lower panel): Entry of the epidural 
catheter into the dural sac. The terminal 4 centimeters of the catheter are not shown. Additional findings: consolidations (atelectasis) of the posterior lower lobes, 
nasogastric tube.
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was removed and the patient was transferred to the inten-
sive care unit. Extubation was successful the 
following day. No neurological deficit was found and 
there was no post-dural puncture headache.

On the fifth postoperative day, a re-laparotomy with 
lavage and insertion of a drain was performed due to 
fibrinous peritonitis. The patient was discharged home 
without neurological deficits on the fifteenth 
postoperative day. MRI of the thoracic spine 9 months 
later showed no pathological findings.

Discussion
Patient 1
Epidural catheter placement was successful in the first 
puncture attempt. No bloody puncture was observed. 
Dabigatran 150 mg had been stopped 72 hours preopera-
tively, which is sufficient according to current 
guidelines.17 According to the ASRA recommendations 
the 12- to 17-hour half-life of dabigatran in healthy 
patients suggests a time interval of 34 hours (2 half- 

lives) between the last prophylactic dose (≤220 mg/d 
dabigatran) and the subsequent neuraxial puncture/catheter 
removal. This time interval should be extended up to 85 
hours (5 half-lives) when higher doses are used (>220 mg/ 
d dabigatran) or in patients with a creatinine clearance 
below 50 (30–49) mL/min.17

The first enoxaparin dose (plus mechanical prophylaxis 
of venous thromboembolism) was administered 11 hours 
after the epidural catheter was inserted. Here, too, the 
ASRA recommendation (12 hours) was approximately 
followed. The clinical effect of enoxaparin was not mon-
itored by anti-Xa activity, which might have indicated 
a relative enoxaparin overdose due to acute renal failure.

The crucial factor in this case was the delayed diag-
nosis (MRI) and therapy (laminectomy) of epidural hema-
toma, 19 hours after the first clinical symptoms appeared. 
Thus, Vandermeulen et al demonstrated that the neurologic 
outcome in patients with spinal hematoma following neur-
axial blockade depends on the interval between onset of 
paraplegia and surgical decompression.18

Nevertheless, it can be discussed whether the use of 
unfractionated heparin (eg 2×7500 U subcutaneously) and 
alternative oral anticoagulants (eg apixaban), both less 
affected by renal impairment, does not offer greater safety 
due to the lower risk of accumulation in situations where 
an epidural catheter is being considered.

A low puncture level (with extension of local anes-
thetic to the lumbar segments) and a high concentration of 
infused local anesthetic (promotes motor block) makes it 
more difficult to differentiate the cause of neurological 
deficits. Therefore, epidural infusion should be opioid- 
based (sufentanil <1 µg/mL to avoid relevant systemic 
absorption) and contain only low (ropivacaine ≤0.2%) 
concentrations of local anesthetic for sympathicolysis.

Patient 2
An epidural test dose (local anesthetic, epinephrine) is 
a widely used method to detect epidural catheter misplace-
ments. Joanne Guay indicated that sensitivity and positive 
predictive values of ≥80%, each demonstrated by at least 
two randomized controlled trials, are recommended for 
a test dose.19 These thresholds have been determined for 
intravascular catheter misplacements in distinct patient 
populations: nonpregnant adult patients (increase in systo-
lic blood pressure ≥ 15 mmHg or heart rate ≥10 bpm after 
injection of 10–15 µg epinephrine), pregnant patients 
(sedation, drowsiness or dizziness within 5 minutes after 
100 µg of fentanyl), and children (increase in systolic 

Figure 3 Shaded surface display volume rendering (SS-VRT) of the thoracic ver-
tebral column in head-feet-orientation: central, slightly right paramedian, position of 
the catheter inside the spinal canal. Red arrows indicate catheter.
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blood pressure ≥15 mmHg after injection of 0.5 µg/kg 
epinephrine).19

Balki et al compared epidural electrical stimulation 
(EEST) and local anesthetic test dose (LATD) for thoracic 
epidural catheters in abdominal surgery. To predict ade-
quate postoperative epidural analgesia, the sensitivity 
(95% confidence interval in square brackets) was higher 
for ESST (1 [0.93–1]) compared to LATD (0.79 [0.65– 
0.89]). Positive predictive values were comparable for 
ESST (0.84 [0.75–0.93]) and LATD (0.82 [0.71– 
0.92]).20,21 However, there is no test to detect intrathecal 
or subdural catheter misplacement with sufficient 
sensitivity.19

The epidural test dose in the authors hospital is admi-
nistered as two to three repeated doses of 1 mL bupiva-
caine 0.5% after loss of resistance to saline, negative 
aspiration test (blood or cerebrospinal fluid) and passive 
fluid (saline 0.9%) inflow (catheter end elevated at least 
10 cm above the puncture level). In the absence of passive 
fluid inflow, the catheter is flushed with 1 mL saline, 
possibly retracted by 1 cm (initial advance 3–5 cm into 
the epidural space) and the inflow test repeated. The test 
dose is part of the initial bolus consisting of 4–5 mL 
bupivacaine 0.5% and 4–5 mL sufentanil (20–25 µg). 
This standard operating procedure (SOP) was not followed 
in this case. Possible results of clinical tests depending on 
the catheter position are shown in Table 2. The local 
anesthetic test dose should not be applied until the clinical 
tests listed in Table 2 indicate an epidural catheter 
position.

An important issue is the existence of ligamentum 
flavum midline gaps (peak incidence Th10-Th12, inci-
dence at level Th8/9: 4.4%), because they can influence 
the loss of resistance to saline technique, especially with 
median punctures.22

Furthermore, it had clearly been demonstrated that 
a catheter cannot penetrate an intact dura mater.23 

However, the needle may partly pierce the dura mater so 
that a catheter can either reach the subdural space (sub-
dural block) or tear the subarachnoid membrane (spinal 
block).19,23 Typical symptoms of a subdural block are: 
delayed onset of symptoms (up to 30 minutes), mild hypo-
tension, motor block not mandatory, no cerebrospinal fluid 
(CSF) aspirable, sensory block level much higher than 
expected from local anesthetic dose.24 Cases of rapid 
onset with loss of consciousness, respiratory arrest and 
deep hypotension are reported.25

The authors are not in complete agreement regarding the 
catheter position in this case. The evaluation is made more 
difficult because the cranial 4 cm of the catheter were not 
visualized in the initial CT. The almost central position 
(paramedian, right side) in the spinal canal suggests intra-
medullary misplacement of the catheter tip (Figures 2 and 
3). Slavin presented a case in which, after implantation of an 
intrathecal catheter for continuous morphine infusion under 
general anesthesia, the symptoms were initially mild (cathe-
ter tip in the left anterior quadrant of the spinal cord; mono-
paresis of the right foot), so that the patient was first 
discharged home, where a progressive right-sided monopar-
esis of the leg developed during the following week.26 The 
intramedullary catheter position (entry in the myelon at 
Th11/12 level, catheter tip at Th7 level) was proven here 
with MRI and CT myelogram. Once the catheter was 
removed, the neurologic deficits gradually resolved.

However, clinical symptoms with lack of motor block, 
mild hypotension, loss of consciousness, respiratory arrest 
and missing aspiration of CSF could be more likely to 
indicate a subdural block.

This is also indicated by the absence of pathological find-
ings in the MRI 9 months after catheter misplacement. 
A reliable differentiation between myelon and cerebrospinal 
fluid could only have been proven with MRI or CT 
myelogram.

What can we learn from this case? A local anesthetic test 
dose should be titrated with incremental doses over 
a prolonged period of time in the awake patient and in an 
environment with readily available emergency equipment. 
Alternative methods that support needle guidance and cathe-
terization (electrical epidural stimulation, fluoroscopy, ultra-
sound-guidance and epidural waveform analysis) have not 
been widely used, but should be considered.20,21

A major failure in this case was the unstructured and 
insufficient handover of the patient in the PACU, ignoring 
the hospital`s SOP and leading to unnoticed restart of the 
“epidural” infusion. Various professional societies recom-
mend implementation and training of the so-called SBAR 
concept (“S”: situation, “B”: background, “A”: assess-
ment, “R”: recommendation) for the standardization of 
patient transfer. This concept was originally developed 
for high-risk areas with the aim of securing consistent 
transfer of information.27,28

Conclusion
Both patients reported suspicious clinical findings at an 
early stage. In patient 1 the postoperative occurrence of 
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increasing numbness of the left leg should have led 
directly to a stop of the epidural infusion. Within two 
hours, the symptoms either would have resolved (conse-
quence: continuation of epidural infusion with reduced 
dose), or otherwise would had given rise to immediate 
MRI of the thoracic spine (consequence: early laminect-
omy and evacuation of the epidural hematoma). Case 
report 2 shows that a carefully administered fractionated 
test dose with local anesthetic over a prolonged period of 
time is an important element in detecting “epidural” cathe-
ter malposition. Alternative methods that support needle 
guidance and catheterization like electrical epidural stimu-
lation or epidural waveform analysis should be considered. 
An SBAR concept should be implemented for the standar-
dization of patient transfer.
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