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KNOT FORMATION in an .epidural catheter is a 
very rare complication of the continuous epidural 
technique. We could find no description of it in 
the literature. This prompted us to report this 
case. Bonica, however, mentions it as one of the 
possible problems thai may arise in using the 
continuous epidural technique. 

CASE REPOaT 

A 22-year-old Gravida 2 was admitted to the 
maternity hospital in the first stage of labour, 
When cervical dilatation reached 6 cm, a transpa- 
rent Portex epidural catheter was easily inserted 
through a Tuohy needle at the L2-3 level, using 
the loss of resistance test with a syringe loaded 
with normal saline. At the time of insertion, it was 
considered that the catheter had been introduced 
further than desirable and, after removing the 
needle, it was withdrawn so that in the final posi- 
tion the 15 cm marking was at the skin. This left 
approximately 7 cm of catheter in the epidural 
space. The catheter was then taped in place and 
an initial injection of 5 ml oflidocaine 1.5 percent 
with adrenaline 1:200,000 was given. 

After ninety minutes, a repeat dose of 5 ml of 
the lidocaine solution with adrenaline was ad- 
ministered without any problem. Satisfactory 
analgesia was achieved. Sixty-nine minutes later, 
when the caput was on the perinium, 8 ml of 
lidocaine solution 1.5 percent was injected easily 
through the catheter. This provided excellent 
analgesia for the subsequent low forceps deliv- 
ery, removal of the placenta, and suture of the 
episiotomy. 

On attempted removal of  the catheter only 5 cm 
of it could be withdrawn. It then appeared to 
stick. Further attempts at withdrawal merely 
caused stretching of the catheter. Comparison 
with a new catheter showed that approximately 2 
cm were still in the epidural space. 

At this stage a discussion was held between 
two anaesthetists who came to the conclusion 
that either a knot had been formed in the epidural 
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space or the catheter had hooked around a nerve 
root.  

An attempt to inject saline through the catheter 
showed its lumen to be completely obstructed. 
This tended to point to the possibility that the 
catheter had coiled on itself and a loose knot had 
formed on withdrawal to the 15 em mark at the 
time of insertion which became tightly knotted on 
attempted withdrawal at the termination of the 
epidural technique. 

X-rays oftbe spine (AP and lateral) were taken, 
but failed to show any catheter as it was not 
rad io-opaque. 

Experiments were then carried out with a new 
Portex catheter to discover how much tension the 
catheter could withstand before breaking. A knot 
was tied near the end of the catheter and it was 
held firmly under the thumbnail and subjected to 
slow tension and stretching. Three points were 
noted: (1) The catheter withstood considerable 
stretching with a reduction of  external diameter 
before breaking (Figure lb). (2) As the catheter 
stretched, the knot became tighter and smaller 
and approached the diameter of a normal cathe- 
ter. (3) Eventually the catheter broke im- 
mediately proximal to the knot. 

It was therefore concluded that a firm steady 
pull on the catheter in the patient would stretch 
the catheter, reducing the size of the knot so that 
it would probably pass through the ligamentum 
flavum, interspinous and supraspinous ligaments 
along the path previously formed by the Tuohy 
needle. These findings were discussed with an 
orthopedic sm'geon who concurred with the plan 
of action. 

The patient and her husband were informed or 
our opinion. They were told that there was a very 
good chance of removing the catheter in toto by a 
firm pull on it, but that if it did break there would 
be approximately 2 to 3 cm left behind in the 
epidural space; that if that occurred, the only way 
to remove it would be by an open operation which 
would involve a laminectomy type operation; 
that the catheter was made of an inert material 
and, if it did break, it probably would not cause 
any trouble if left alone. 

After discussion, the patient and her husband 
decided that they wished us to attempt removal 
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catheter  could be cons i s ten t ly  advanced  for  an 
average dis tance of  10 cm wi thout  curling. They  
at tr ibuted this fact to the oblique direct ion o f  the 
needle required in a thoracic epid ural insert ion.  It 
therefore  appears  that insert ing longer lengths of  
ca the ter  is safer  in the thoracic than in the lumbar  
area. 

We learned f rom this exper ience  thai: 
( i )  As shor t  a length of  ca the te r  as  poss ible  

should be placed in the lumbar  epidural  space.  
The majori ty o f  modern  ca the te rs  have markings  
on them.  The one supplied by Portex has a single 
mark at 5 cm,  6 cm,  7 cm,  8 cm,  and 9 cm ; a double  

FIOURE I a. Catheter removed from the patient mark  at 10 cm,  triple ma rke r  at 15 cm,  and four  
with knot. b. Catheter which was knotted and stretched marks  at 20 cm.  The  hub o f  the needle approxi-  
until it broke, c. An unused new catheter, mates  to the double  mark at 10 cm. If the ca the te r  

by pulling on the catheter .  It was  decided to wait is inserted until the triple marke r  is at the hub o f  
until the epidural  block had worn  off, in case  the the needle,  after  the epidural  space  has  been 
ca the ter  was  caught  a round a nerve root (an un- reached,  then this will result  in approx imate ly  5 
likely event) .  Pulling on it would then produce  cm of  ca the te r  being left in the epidural  space.  
pain along the distr ibution o f  that nerve.  The dis tance of  the epidural  space  f rom the skin is 

The ca the ter  was  then grasped gently with a then o f n o c o n s e q u e n c e .  Curling with s u b s e q u e n t  
pair of  small ar tery forceps  close to the skin and a knott ing would then be very unlikely. H o w e v e r ,  
firm s teady pull was  applied. A few seconds  later, if the ca the ter  is inserted beyond  the triple mark 
there was  a sudden  give and one  cent imetre  o f  at the hub,  even  though it may be pulled back 
ca the te r  was  wi thdrawn.  It s tuck again momen-  later, the scene has been set for the possibil i ty of  
tarily, and then came out complete ly .  The cathe-  curling and knot format ion.  
ter with a tight knot 2.9 cms  fl'om the tip is s h o w n  (2) The patient and spouse  should be informed 
in Figure la, while Figure lc s h o w s  a new about  what  has happened  and how it is p roposed  
catheter ,  to try to remedy the si tuation.  Let them take part  

in any decis ions  to be made. This  is part icularly 
DISCUSSION impor tant  if later medico-legal cons idera t ions  

arise. 
Bromage repor ted that the ca the te r  tends  to be (3) I f a  knot fo rms  near  the end o f  the ca theter ,  

deflected by blood vessels  and nerve roots  that  test a similar ca the te r  to d i scover  how much  
lie in its path,  curling up or  doubling back after  stretching-it can take before breaking.  
passing only a short  dis tance in the direct ion in (4) A gentle pull may tighten the knot  and 
which it started, z make it small enough to be pulled through before 

Moore s ta tes  that if the catheter  is inserted the breaking tension o f  the ca the te r  is reached.  
more  than 5 cm beyond  the level o f  the needle, it 
may curl back. it may then kink, turn 181Y and go SUMMARY 
in the direction oppos i te  to that intended,  pass  
out  of  an intervertebral  fo ramen,  wrap  a round a Difficulty with removal  o f  an epidural  ca the ter  
nerve,  or  a combina t ion  o f  these.  3 is descr ibed due to format ion o f  a knot  near  the 

An excel lent  s tudy was  carried out  by end o f t h e c a t h e t e r .  
Muneyuki ,  Shirai and Inamoto  4 w h o  inserted It is s t ressed  that in the lumbar  area an epidural  
polyethylene and polyvinyl ca the te rs  into the ca the te r  should neve r  be inserted more  than 5 cm 
epidural  space at both  the lumbar  and thoracic into the epidural  space ,  as  curl ing with knot  for- 
levels. They then took X-rays  after  injecting marion may occur .  
radio-opaque material. They  showed  that a Removal  may be a t tempted  by pulling on the 
catheter  inserted more  than 4.5 cm into the lure- ca the ter  if test ing o f  a similar ca the te r  indicates 
bar epidural space  tended either to curl or  to that it will wi ths tand the tension.  
double back and that the ca the ter  tip tended to be The  patient  and the spouse  should be kept in- 
situated within three segment s  of  the punc ture  formed and involved in the dec is ion-making  for 
site. For  a thoracic punc ture ,  however ,  the medico-legal reasons .  
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RESUME 

La formation d'un nceud sur un catheter peut 
compliquer la technique d'anesthEsie 6pidurale 
continue. Cette 6ventualitd a ddj/~ Et6 soulevEe 
par Bonica et les auteurs en ,'apportent an cas. 

[I s'agit d'une secondipare de 22 ans chez qui 
un catheter transparent de marque Portex a dr6 
introduit pendant le premier stage du travail 
jusqu'/~ ce que la ligne indiquant 15 cm soit i= la 
peau, ce qui laissait 7 cm de catheter b. I'int6rieur 
de l 'espace Epidural. 

Une analgesic satisfaisante fat oblenue apr~s 
trois injections de lidoca'ine 1.5 pour cent avec 
adrenaline 1:200,000. Apr~s I'accouchement, la 
tentative de retrait du catheter s'avE=a infiuc- 
tueuse et la traction exercEe ne fit qu'Etirer le 
catheter. Apr~s consultation avec un collEgue 
anesthEsiste et un chirurgien orthop~dique, deux 
6ventualitEs furent retenues: soit qu'un nceud 
s'dtait formE ~ I'extrEmit6 du catheter, soit que le 
catheter s'Elait enroul6 autour d'une racine net- 
reuse. 

En expcrimentant avec an catheter du m~me 
type, on rdalisa qu'en 6tirant le catheter ie nceud 
s'amenuisait et qu'on pourrait probablement re- 

tirer le calhEter coinc6 en exert:ant une traction 
ferme darts I'axe dans lequel il avait Et6 introduit. 

Ce qui fur fait dbs que la paliente cut retrouvg 
toute sa sensibilitE. La figure la montre le calhdte," 
avec le ncend. La figure lb fait voir le catheter 
nou6 apr~s 6tirementjusqu'~ la brisure et la figure 
lc un catheter intact. 

A la region Iombaire, les auteurs sugg~rent 
d'insErer le catheter jusqu"~ ce que la troisi~me 
ligne apparaisse au pavilion de I'aiguille; ce qui 
laisse une Iongueur de 5 centim/~tres h I'intErieur 
de I'espace 6pidural. C'est en poussant plus pro- 
fondEmenl qu'on risque la formation d'un n~ud. 
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CORRECTION 

ANAESTHETIC MANAGEMENT FOR CORONARY ARTERY BYPASS SURGERY 

EMERSON A. MOFFITT 

Canadian Anaesthetists" Society Journal 25:462-467 (November 1978) 

In Table II, page 463, the dose of pancuronium should be 0.08-0.1 mg/kg. 


