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Abstract : Knotting is a well-known but rare complication 
of the use of epidural catheters. We report the case of 
a knotted catheter successfully removed by simple 
traction, after determining its ultimate tensile strength. 
We reviewed the case reports published since 1979. We 
assessed the prevalence of this complication, the impact 
of placement technique on a knot’s occurrence, the value 
of the different imaging modalities, and the one of various 
techniques used for catheter removal. A knotted catheter 
can often be removed intact with steady and gentle 
traction. Before pulling on an entrapped catheter and to 
avoid breakage, it may be useful to assess its ultimate 
tensile strength on its free extremity or another identical 
catheter. Limiting the length of a catheter threaded in the 
epidural space during its insertion seems to be the best 
way to avoid knots. 
 
Keywords : Knot ; epidural catheter ; labor analgesia ; 
knotted catheter ; adverse effects. 

IntroductIon

Knotting of an epidural catheter is a very 
rare complication, with an estimated prevalence of 
0,0015% (1). We report a case of a double looped 
and knotted lumbar epidural catheter, successfully 
removed without surgery. In Addition, we have 
conducted an exhaustive literature review, analyzing 
all cases of knotted epidural catheter reported in 
adults since 1979. 

case report

A 28 year-old woman, Gravida 1, Para 0, with 
no significant medical history records, was admitted 
for early labor at 40 week pregnancy. She rapidly 
requested epidural analgesia for her labor pain. The 
epidural catheter (Perifix® set, 18-gauge Thuoy 
needle, 20-gauge catheter, B. Braun Melsungen AG, 
Germany) was inserted at the first attempt, using a 
median approach at L3-L4 lumbar space and the loss 
of resistance to saline technique. Epidural space was 
reached at 55 mm, and the catheter was threaded 

easily beyond 200 mm mark at the proximal hub of 
the needle. Pulling out the epidural catheter to the 
optimal length before fixation led to its entrapment, 
with the 15cm mark at the skin.   

We approximated the catheter’s ultimate ten-
sile strength (UTS), i.e the maximum stress that 
a catheter can withstand while being stretched or 
pulled before breaking, by manually stretching its 
free extremity (the part of the catheter over the 
200 mm mark) until breakage. Steady and gentle 
traction was then applied on the catheter’s entrapped 
part after placing the patient in the same position 
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Fig. 1. —  The knot is at 90 mm from the tip. 
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Epidural space has been reached at 55mm, and the 
catheter was fixed with 110mm mark at the skin. 

After injection of the local anesthetic solution, 
the patient reported effective pain relief during the 
entire labor. The catheter was easily withdrawn 
by the nurse anesthetist approximately 2 hours 
after uneventful delivery. No paresthesia nor other 
neurological symptoms arose during her hospital 
stay. 

Informed Consent 

The patient has been informed about the publi-
cation of the case report and has given her written 
consent. 

dIscussIon

Using the keywords “knot*” and “epidural 
catheter”, the MEDLINE, BASE, and SCOPUS 
databases were searched for relevant articles and 
case reports published since 1979, without language 
restriction. Additional searches were performed by 
checking the reference lists of all articles manually, 
as detailed in the flow chart (Fig. 3). Case reports 
were included if they met the inclusion criteria - 
published case reports of knotted epidural catheter 
in adults, excluding trapped, sheared or broken 
catheters without evidence of a knot. The article 
selection for the comprehensive review was based 
upon the authors’ assessment of the relevance to the 
topic.  

as during insertion – sitting at the bedside. This 
technique enabled catheter mobilization, and once 
the knot was felt under the skin, a 5mm incision 
allowed its removal. The Catheter was intact and 
not sheared, but with a double loop and knot at 
90mm from its tip (Fig. 1 and 2). 

The placement of a new catheter was per-
formed at the same lumbar space (L3-L4) by the 
same anesthesiologist with an identical epidural set 
(Perifix® set, 18-gauge Thuoy needle, 20-gauge 
catheter, B. Braun Melsungen AG, Germany). 

Fig. 2. — Enlarged view of the knot, showing the double loop. 

Fig. 3. — Literature review FLOW chart 
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especially when considering that anatomically epi-
dural catheters at thoracic level are less prone to 
knotting – due to the lower frequency of meningo-
vertebral ligaments compared to the lumbar region 
(7). These figures have not been confirmed by other 
publications. 

Patient’s position 

The importance of patient positioning is 
unclear. According to Boey (9), lateral positioning 
allowed a 2.5N reduction of force needed to 
withdraw the epidural catheter, in the median and 
paramedian approach. In a more recent study by 
Michalek (10), forces needed to withdraw lumbar 
spinal catheters were unrelated to patient height, 
weight, sex, or age, patient position during catheter 
removal, and length of catheter under the skin or 
in the subarachnoid space. Also withdrawal forces 
were similar whether patients were in the flexed 
lateral - 95% CI (0.73, 1.34) – or in sitting position 
- 95% CI (0.59, 0.97) – during spinal catheter 
removal. Given that Boey’s study was conducted 
in 1994, that both studies used B. Braun catheters, 
and considering newly available data, it might be 
reasonable to reconsider the importance of patient 
positioning. There is no evidence supporting a 
change in the patient’s position if insertion was easy 
and successful.  

 
Medical imaging value 

Medical imaging was used in 50% of the cases, 
predominantly X-ray and Computed tomography 
(CT). Imaging was of little value on most cases, 
even when the knot was identified. In one case the 
patient had a CT, Ultrasound, and an MRI. Only 
CT allowed the visualization of the whole catheter 
and the knot (11). Bréget et al. stated that MRI did 
not outperform the CT imaging. This was the only 
case reporting MRI use. Based on available data, we 
suggest no imaging at first stage in the absence of 
neurological symptoms and advise performing a CT 
if a catheter fragment must be left in-situ, or in case 
of planned surgery. 

Catheter & placement technique 

The catheter itself does not seem to be an 
important risk factor. Knots occurred with catheters 
of various manufacturers. The almost unchanged 
prevalence over the last 40 years might be due 
to improvements in catheters design, or simply 
publication bias. 

To date, 33 cases have been reported in adults 
since 1979. The main characteristics are reported in 
Table 1. Most catheters were placed at lumbar level 
and 76.6% were inserted for obstetric analgesia. 
All knots formed within 100mm of the tip, but 
33% of the knots occurred within 10mm of the tip, 
suggesting a looping of the catheter immediately 
after exiting from the Tuohy needle. The catheter’s 
inserted length, when the knot was discovered 
during placement, ranged from 90 to 200 mm but 
was inconsistently reported. Eighteen of the 33 
knotted catheters (54%) were successfully removed 
by traction only, one being removed after 4 days 
of multiple daily pulling attempts (2). In two other 
cases traction under general anesthesia or deep 
sedation allowed retrieval of the catheter. 

Thirteen patients underwent various surgeries, 
from Ligamentum flavum fenestration to full lami-
nectomy. The surgery delay ranged from a few hours 
to 17 days of catheter insertion. In only four cases 
surgery was subsequent to catheter breakage. In the 
9 other cases, the catheter was entrapped but still 
intact. Ironically, in one case the catheter breakage 
was due to surgery itself, and the catheter fragment 
was finally left in situ (3). To note, only one patient 
out of the 13 had neurological symptoms before 
surgery. 

Several techniques for withdrawal of entrapped 
epidural catheter were described in literature, as 
summarized in table 2. 

 
Prevalence 

The prevalence of knotted catheters at lumbar 
level ranged from 1/20.000 to 1/65,140 (0.0015 
to 0.005%) (1,2,4-6).This prevalence remained 
unchanged over the last 40 years.  

Regarding knots at thoracic level, the pre-
valence reported by Fischer F. et al. (8) (1/3400) 
seems very high, which is quite unexpected 

1. Progressive increase of traction force (33).
2. Slow and gentle traction by attaching a weight on the free 

extremity of the catheter (a stapler of 100 g) (39).
3. Saline injection and Positive pressure through an air-filled 

tuberculin syringue (40).
4. Lateral positioning of patient (9). 
5. Placing the patient in the same position for removal as for 

insertion (41).
6. General anesthesia + neuromuscular blockade before traction on 

the catheter (40, 42).
7. Surgical removal by neurosurgeon (4).

Table 2
 Previously described techniques for withdrawal of entrapped 

epidural catheter
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UTS on its free extremity, or on another identical 
catheter, before pulling on the entrapped part 
is advisable. The best way to reduce the risk of 
knotting is to limit the length of catheter threaded 
in the epidural space during its placement, and not 
only the length of catheter left in the epidural space. 
Ultimately, surgery should be discussed only if 
neurological symptoms occur.  
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