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Abstract : Knotting of an epidural catheter leading to
entrapment is a rare complication of epidural catheteriza-
tion. A lumbar epidural catheter inserted in a 28-year-old
woman for caesarean section anesthesia and postopera-
tive analgesia proved difficult to remove. After multiple
attempts and placing the patient in the same position as
when the catheter was initially inserted, the entrapped
catheter was dislodged intact, revealing a double knot
near its distal tip. Leaving catheters of less than 4 cm in
length in the epidural space may help to avoid this com-
plication. It is important the patient be informed of the
techniques involved in the extraction of the resistant
catheter because patient’s cooperation is important for
the nonsurgical removal of an entrapped epidural
catheter.

INTRODUCTION

The removal of an epidural catheter rarely
poses any difficulty. However, a review of the liter-
ature demonstrates several complications related to
the application of an epidural catheter in order to
achieve epidural anaesthesia or analgesia (8, 25).
Haematoma formation, catheter breakage, catheter
entrapment and knot formation have been reported.
Knotting of an epidural catheter is an extremely
rare complication (approximately 0.0015% of all
applied epidural catheters) and leads to entrapment
and difficult removal (19). Thus, this situation
appears to be a concern for the patient and the
physician.

Here, we present a case of a difficult removal
due to a looped double knotting epidural catheter in
a patient who underwent a caesarian dissection with
epidural anaesthesia. Furthermore, we review liter-
ature with reference to this rare complication and
we suggest guidelines for removal of knotted and
entrapped catheters.

CASE HISTORY

A 28 years old, 90 kg and 166 cm, primigravid
woman was admitted to the obstetric department
due to scheduled caesarian section in the 40th week
of pregnancy because of sciatic projection. The

patient had no past medical history. The epidural
space was identified at the first attempt at the L2/3
intervertebral space with the patient placed in the
lateral decubitus position and using a loss-of resist-
ance-to air technique with an 18 gauge Tuohy nee-
dle. An epidural catheter (PORTEX®) was inserted
6 cm beyond the needle tip, due to obesity. A test
dose of 3 ml of solution lidocaine-adrenaline 2%
(20 mg/ml + 5 µg/ml) was injected. Afterwards,
15 ml of solution ropivacaine 7.5 mg/ml were given
bolus. The caesarian section was completed under
adequate surgical anaesthesia and the catheter
remained in the patient for 48 hours after the sur-
gery so as to achieve post-operatively analgesia.
Postoperative pain was controlled with a continuous
epidural infusion of 10 ml of solution of ropiva-
caine 2 mg/ml every 8 hours and 2 mg morphine
without any catheter resistance.

On postoperative day 2, the epidural anaes-
thetics were discontinued and removal of the
catheter was attempted with the patient in sitting
position. Significant resistance was encountered
during the removal of the catheter, despite steady
and persistent traction.

After steady and gentle traction and placing
the patient in the same position as when the catheter
was initially inserted, the entrapped catheter was
removed intact, revealing a loop with a double knot
1 cm close to the catheter tip (Fig. 1). On follow-up,
the patient had no signs of infection and no reports
of neurological signs.

DISCUSSION

Eighteen cases of an entrapped epidural
catheter due to a knot have been described in the
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lumbar, caudal and thoracic region, in which vari-
ous methods were used to remove the catheter (2, 4-
7, 9-10, 12, 14, 16, 18, 21, 23-24, 26, 30-31).

In 12 out of 18 of these cases, the knot had
been formed near the catheter tip, as in our case. 13
out of 18 involved obstetrics patients.

In 3 cases the epidural catheter was inserted in
the caudal region. In 14 cases it was inserted in the
lumbar region and in one case the catheter was
inserted in the thoracic region. There was only one
report of double-knotting of a thoracic epidural
catheter. 

In most cases the catheter could be pulled out
by using steady and gentle traction on the first
attempt.

There is one report in which removal was
achieved by using general anaesthesia and neuro-
muscular blocking drugs (7), while in 3 other cases
the catheter tip was broken and operation was nec-
essary for removal (4, 7, 24).

Our case concerns a loop and a double-knot
located 1 cm close to the catheter tip in a woman
who underwent a caesarean section. The catheter
was eventually removed by using steady and gentle
traction after returning the patient to the position
she was in at the time of insertion of the catheter.

Most authors agree that inserting the catheter
less than 3-4 cm from the needle tip may prevent
180o rotation which may form a knot (17).
Nevertheless, there have been reports of knotting in
catheters which were inserted less than 3 cm, thus
there are probably factors, other than the depth of
the catheter, which may cause knotting (9, 16).

As for the maneuvers to facilitate the removal
of the catheter the majority agrees that the patient
should be placed in the position she was in at the
time of insertion and that gentle firm traction
should be applied. The traction should be discontin-
ued only if the patient reports pain or paresthe-
sia (15, 20). Radiological imaging with radiopaque

dye if the catheter is patent or with guidewire if the
catheter is occluded is necessary in such cases. In
case that Radiological imaging is not possible,
Computer Tomography is required. Surgical
removal would be the last choice and only after we
have tried other methods. These include : 1. Placing
the patient in various positions such as lateral decu-
bitus position, sitting, kneeling with hands down
and back flexed and pulling the catheter gently.
2. Filling the catheter with rapid injection of saline
to increase the turgor of the catheter and lubricate it.
3. Repeating attempt after one week so as surround-
ing muscles and tissue are allowed to soften. If all
the above methods have failed we could try to
remove the catheter under general anaesthesia and
neuromuscular blocking drugs (1, 3, 11, 13, 22, 27).

Surgical removal is inevitable especially when
the patient is symptomatic during attempts to dis-
lodge the catheter, when all measures have failed,
and if during traction a peace of the catheter breaks
and remains entrapped and the patient demonstrates
neurological signs (13, 15, 28). This is why in every
successful catheter removal, we should check the
catheter tip and the patient should be informed if
the catheter breaks while applying traction. In case
of a broken catheter, the usual recommendation is to
avoid surgery unless the patient demonstrates
symptoms or signs. The implications due to a
remaining peace of the catheter are extremely rare
because of the inert nature of the epidural catheter
material. Nevertheless, in the literature, one case
has been described of a patient who developed
stenosis in the lumbar spinal cord a year after the
remaining of the epidural catheter tip in the epidur-
al space (29).

Conclusively, in our case, after steady traction
and placing the patient in the same position as when
the catheter was initially inserted, we succeed in
removing the entrapped catheter intact, revealing a
double knot. Leaving catheters of less than 4 cm in
length in the epidural space may help to avoid this
complication.

Finally, it is important to inform the patient of
the techniques involved in the extraction of the
resistant catheter because patient’s cooperation and
approval are required to avoid surgical removal of
an entrapped epidural catheter. 
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Fig. 1. — Knotted epidural catheter after removal
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