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Abstract

Background: The major causes of post-operative morbidity and mortality following lung
resection are cardiovascular and pulmonary complications. Neurological complications
as phrenic or recurrent nerve injury are rarely found, paraplegia is exceptional.
Case Report: We report a case of 61 year old man who presented a paraplegia discovered
incidentally in the immediate aftermath of a lobectomy for lung cancer. CT showed a
possible intra-cord migration of an epidural catheter. The catheter was immediately
removed and neurological recovery was progressive and complete. Conclusion: We want
to identify the causes, anatomical and technical reasons leading to this complication,
recall the necessary measures to prevent its occurrence and finally stress the importance
of seeking signs of neurological impairment during the puncture and catheter placement,
also after surgery when the effects of general anesthesia are abolished.
Keywords: Epidural Anesthesia, Lung Neoplasms, Paraplegia, Punctures, Thoracic
Surgery.

Introduction

following technical precautions and ensuring
that patients are responsive after disappearance
of general anesthesia and neuromuscular block
effects.

Thoracic epidural analgesia is routinely used for
its several benefits in opened thoracic surgery. In
addition to its superlative post-operative analgesic
effect, it definitely improves respiratory and
hemodynamic functions. Occurrence of spinal cord
or nerve root injury during epidural catheterization
is often accompanied by lightening paresthesia
or lancinating pain at the moment of puncture or
catheter placement [1].

Case Report
A 61 year-old man (weight = 71 kg, height = 179
cm) was referred to the thoracic surgery department
for surgery of pre-operative stage IIb right upper
lobe lung cancer. He had no pathological history.
The pre-anesthetic consultation showed that the
examination of the thoracic spine was unremarkable,
similarly no neurological abnormalities were
noted. The rest of physical and para-clinical
investigations were normal. After a pre-operative
fasting and pre-medication with hydroxyzine
(75 mg) the patient was admitted in the operating
room. A standard monitoring with heart rate (HR),
non-invasive blood pressure (BP) and blood
oxygen saturation (SPO2) was installed. Peripheral

We report the case of a patient who
developed paraplegia due to a possible spinal
cord misplacement of a catheter following an
apparent successful thoracic epidural analgesia.
The paraplegia was diagnosed fortuitously in the
aftermath of lung cancer surgery. Recovery was
observed shortly after removal of the catheter.
Through this case we recall the devastating
neurological consequences we can avoid by
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venous access was secured by 16G catheter and
infusion of saline solution (0.09%) was started. The
initial parameters (HR, BP and SPO2) were within
normal limits. The establishment of an epidural
analgesia system was decided before starting
general anesthesia; for this, the patient was kept in
sitting position and the procedure was explained to
him step by step. After identification of the interspinous space T6 and preparation of the skin with
an iodine solution (Betadine), a local anesthesia
was made by infiltration of 5 ml of lidocaine 2%
via 21G needle. With the midline technique, a 17G
Tuohy needle was introduced with air for the lossof-resistance test. Five attempts were necessary
for the identification of the epidural space. Two
of these attempts were made by a para-midline
technique. An epidural catheter was inserted 4
cm easily. No paresthesia was observed during
needle or catheter insertion. A test dose of 3 ml
of local anesthetic (lidocaine 2% with 1/2,00,000
epinephrine) was injected via epidural catheter to
exclude intra-vascular or sub-arachnoid injection.
After a negative test dose (no changes in the HR or
BP and no motor blockage), infusion of a solution
containing 0.125% of bupivacaine and fentanyl
3 µg/mL via the epidural catheter was started at a
rate of 4 ml/h.

T8 dermatome level, motor and plantar reflexes
were abolished in both lower limbs. In presence
of these symptoms, we first suspected a spinal
cord compression with an epidural hematoma.
We interrupted the administration of bupivacaine
through the epidural catheter and spinal CT scan,
performed 3 hours after surgery, showed that
the catheter had an ascendant trajectory in the
sub-arachnoid space; it crossed the spinal cord
from right to left on a length of 3 cm [Fig.1]. An
intra-cord catheterization with a subsequent local
anesthetic injection was highly suspected. The
catheter was immediately removed to minimize
the damage of possible spinal cord trauma. A bolus
of 200 mg/day of corticosteroids was administered
thereafter for 3 days to treat or prevent a possible
bone marrow edema. Neurological recovery was
observed few hours later and was assessed by a
consultant neurologist, it was progressive, initially
sensitive and motor. One week after removal of the
catheter, neurological recovery was complete and
the ability to walk had recovered fully.
MRI, performed 48 hours after surgery,
showed several small collections of air in the
epidural space [Fig.2], the thoracic cord appeared

Upper right lobectomy with right mediastinal lymphadenectomy was performed through the
fifth intercostal space. The operative time was 3
hours during which blood loss was approximately
300 ml. The patients HR, BP and SPO2 remained
stable. At the end of the surgery, the patient was
awakened and extubated in the operative room. He
was observed after awakening in the post-operative
room for 2 hours; he expressed no complaint, was
pain-free and his vital parameters were normal.
The patient was then returned to the thoracic
surgery department where a routine post-operative
clinical examination showed that the lower limbs
were completely paralyzed and non responsive
to any stimulation. A neurological evaluation
revealed complete sensory and motor loss below

Fig.1 (a): Axial view of spinal CT scan showing the catheter
(discontinuous arrow) contacting the cord at the D7-D8 level
and an air collection in the posterior part of the epidural
space (continuous arrow); (b): Sagittal view showing the
spinal cord, possibly, entered by the catheter on 3 cm of
length. Bubbles of air are clearly visible in subcutaneous and
epidural spaces.
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with no abnormalities. One month later, clinical
examination had shown no neurological deficits.

Discussion
Thoracic epidural analgesia (TEA) remains the
best choice to ensure a rapid and effective control
of pain which also aims to reduce post-operative
respiratory mechanical dysfunction impact after
thoracic surgery. A good quality of analgesia is
then obtained by a continuous administration of a
local anesthetic through the epidural catheter. The
overall incidence of complications following TEA
has been reported as 3% [2]. Technique-related
complications of TEA including spinal cord injury,
breaking or subarachnoid migration of an epidural
catheter, pneumothorax and hemothorax are very
rare [3]. Spinal cord misplacement of an epidural
catheter is unusual, as far as we know there is only
one reported case of an epidural catheter that had
possibly entered the cord [4].

Fig.2: MRI sagittal view of the thoracic spinal column 48
hours after surgery displaying air bubbles in the epidural
space. The spinal cord shows normal signals.

favored by anatomical discontinuity of the thoracic
ligamentum flavum [8] and a dural breach caused
by the needle is a theory which could explain the
lack of response of the patient during insertion of
the catheter.

Paraplegia following thoracotomy as
a complication of surgery is estimated to be
approximately 0.1% [5], its main causes are
extensive dissection in the posterior angle of
postero-lateral thoracotomy, traumatic excision of
the posterior extremity of the ribs and thrombosis
of the anterior spinal artery after ligation of intercostal vessels. Although rare, this etiology should
be considered in the differential diagnosis in such
cases. The majority of reported cases of spinal cord
trauma after epidural catheterization were observed
in patients who underwent epidural analgesia under
general anesthesia [6]. In conscious patients this
technique is usually accompanied by paresthesia
or pain during puncture [7], these symptoms are
a warning that needle or catheter had touched a
nervous structure following the attempt to identify
epidural space by loss-of-resistance test. The lack of
these symptoms in our patient is possibly related to
the spread of local anesthetic into the epidural and
sub-arachnoid space before inserting the catheter.
A secondary migration of the catheter within the
spinal cord after general anesthesia induction,

The negativity of aspiration test of blood
and cerebrospinal fluid is in favor of the second
theory. Although it is exceptional, we report here
another case where traumatic epidural catheter
insertion had caused no warning signs that would
indicate the interruption of the technique. Other
precautions in the practice of EA to reduce the
risk of spinal cord injury were mentioned in some
publications; shorter needles are preferable to
infiltrate local anesthetic agents with the objective
of not exceeding 4 cm during the penetration by the
needle because in thin patients the distance between
the skin and the epidural space could be inferior
to 3 cm [9]. The procedure should be interrupted
after several unsuccessful attempts [10], thus,
in such patients a safe needle insertion can be
guided by ultrasonography. The use of ultrasound
allows to appreciate the depth of epidural space,
and to reduce the number of attempts and time of
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completion of the technique. The same, incidence
of inadvertent dural puncture, vascular puncture
and paresthesia was low with ultrasound. With
this technique the success rate is higher with a
lower post-block pain scores and better patient
satisfaction [11,12]. Patients with abnormal spinal
anatomy, difficulty of realization of epidural
anesthesia are often noted. In these cases, the use
of ultrasound in first intention is justified. In our
patient, the examination of the spine was normal,
and there were no unforeseen difficulties that could
indicate the use of ultrasonography in second line.
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