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Epidural catheter 
migration during labour: 
an hypothesis for 
inadequate analgesia 

The purpose of this stud), was to determine the incidence and 

factors associated with poor analgesia during epidural block for 

labour pain. Emphasis was placed on determining the inci- 

dence, magnitude and factors associated with epidural catheter 
migration as well as any relationship between catheter migra- 

tion and the quality of analgesia. Catheter movement was 

assessed, prospectively, in 211 consecutive parturients who had 
an epidural catheter placed for labour analgesia. The magni- 

tude and direction of catheter movement was assessed by 

measurement of the length of the catheter at the skin at the time 

of epidural placement, and immediately before removal of the 

catheter, after delivery. Fifty-four per cent of the catheters 

migrated during labour and 70 per cent of these migrated out of 

the epidural space. The quality of analgesia provided by the 
epidural block was assessed by the caseroom nurse caring for 

the patient. Seventeen per cent of the patients had unsatisfactory 

analgesia. There was an increase in poor analgesia in those 

patients whose catheters migrated compared with those in whom 

the catheters were stable (P < 0.05). We conclude that catheter 

migration during labour results in a greater incidence of 
inadequate block and unsatisfactory analgesia. 

Dans cette dtude, nous avons analysd pro~pectivement l'effica- 

cit~ analgdsique de 211 blocs p~riduraux successifs chez des 
parturientes et I'avons mis en relation avec le d~placement 

dventuel du catheter pdridural mesurd en comparant sa position 

lors de l' insertion gt celle prdc~dent son retrait, aprds I'accouche- 

ment. PrOs de 54 pour cent des catheters se sont d~placd.~" durant 

le travail et sept fois sur dix, en sortant de I'espace pdridural. 

D' aprds leur infirmidre, 17 pour cent des patientes avaient une 
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analgdsie inadequate et nous avons identifid la migration du 

cathdter comme facteur de risque significatif (P < 0,05) 

dans la gen~se de ce probl~me. 

Epidural block is a well-established method of providing 
labour analgesia. However, inadequate block may result 
in unsatisfactory analgesia in a proportion of parturients. 
The purpose of this study was to determine the incidence 
of inadequate analgesia and to explore some of the factors 
associated with the poor outcomes. As well, the incidence, 
magnitude and direction of epidural catheter migration 
were determined and the association of catheter migration 
with unsatisfactory analgesia was assessed. 

Methods 
The study was carried out as part of a larger quality 
assurance audit for the hospital's Medical Advisory 
Committee. The protocol was submitted to the hospital's 
Medical Ethics Committee for review and it was deter- 
mined that patient consent was not required. Data were 
gathered, prospectively, from 225 consecutive parturi- 
ents, at 34 to 42 weeks gestatational age, having epidural 
block instituted for analgesia during Stage I labour. All 
blocks were performed by anaesthesia residents on call to 
the labour and delivery suite on a 24-hr rota. Maternal 
height and weight were obtained from antenatal charts or 
nursing evaluations and confirmed by patient interviews. 
Body mass index was calculated from the recorded height 
and weight. The patient position, interspace utilized and 
the depth of the epidural space from skin were recorded. A 
17-gauge Tuohy needle, with an 8-cm shaft marked in 
l-cm increments was employed and the skin to epidural 
space distance was measured as described by Doughty. 2 
Once the epidural space was located, a Portex three-holed 
catheter was passed into the epidural space. The length of 
the catheter inserted into the epidural space and the length 
of the catheter at the skin level at the time of taping were 
recorded. The depth of the epidural space was subtracted 
from the length of the catheter measured at the skin level 
to obtain a value for the length of catheter remaining in the 
epidural space, at time of taping. The catheters were 
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secured in position by coiling the catheter on the skin and 
covering the coil by a transparent, occlusive dressing. The 
remainder of the catheter was secured to the skin with 
three-inch micropore tape, running up the back to either 
the right or left shoulder. Catheters remained in situ until 
after delivery. At the time of catheter removal, the length 
of catheter at the skin was noted, as was the elapsed time 
since catheter insertion. The measurements of catheter 
length at the skin at the time of taping and removal were 
compared. Inward migration was recorded as positive 
movement and outward migration as negative movement, 
to the nearest 0.5 cm. 

Following a negative test-dose of three ml, 1.5 per cent 
lidocaine with 15 ttg of adrenaline administered through 
the catheter, 7-11 ml, bupivicaine 0.25 per cent was 
administered to establish the block and a continuous 
infusion of 6 -9  ml. hr -I ,  bupivicaine 0.25 per cent was 
employed to maintain the block. After establishment of 
the epidural block, the patient was asked if she continued 
to be aware of her contractions and if so, were the 
contractions painful? The assessment was made by the 
caseroom nurse caring for the patient. Analgesia for Stage 
I labour was graded as poor if the parturient was never free 
of pain after initiation of the block. Analgesia was graded 
as good if interventions (epidural topups with local 
anaesthetics or fentanyi) in addition to the infusion were 
required to maintain analgesia and excellent if the patient 
remained comfortable with the infusion alone. 

Data were analyzed using the Pearson product-moment 
correlation coefficient to compare relationships between 
continuous variables and the Chi-Square test with a Yates 
correction, as required, to compare non-contiguous vari- 
ables. Statistical significance was assumed when P < 0.05. 

Results 
The catheter level at the time of removal was not 
measured in fourteen patients (0.6 per cent) which 
resulted in 211 completed data sheets and 14 partly 
completed sheets. Four patients had a second catheter 
inserted when no block developed with the first and the 
patient was assessed only after the second catheter was 
inserted. 

The interspace utilized, the number of patients in which 
it was utilized and the average depth of the epidural space 
at each interspace is shown in Table I. The depth of the 

TABLE I Details ofepidural space 

Interspace Number of patients Average depth • SD (cm) 

Ll-2 1 4.50 • 0 
I.,2-3 112 4.84 --- 0.99 
Lj-4 104 5.00 • 0.94 
L,=-5 8 5.37 - 0.89 
Total 225 4.94 -+ 0.97 
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FIGURE I Depth of the epidural space. The depth of the epidural 
space from skin (cm) and the percentage of patients in whom that depth 
was recorded is shown. 

epidural space (distance from skin) increased from LI-2 
through to L4-5 (Pearson product-moment correlation 
coefficient 0.99); however, the differences were clinic- 
ally unimportant. Seventy per cent of the epidural spaces 
were located 4 -5  cm from the skin (Figure !). Increasing 
depth of the epidural space was positively correlated with 
increasing maternal weight (coefficient 0.9) and increas- 
ing body mass index (coefficient 0.89) but not with 
increasing height (coefficient 0.52). The depth of the 
epidural space was greater than six cm in 18 per cent of 
parturients. 

Fifty-four per cent (114/211) of the catheters migrated 
during labour, 46 per cent (97/211) did not. Eighty 
catheters migrated outwards and 34 catheters migrated 
inwards. The incidence and magnitude of catheter migra- 
tion (measured in cm to the nearest 0.5 cm) are shown in 
Figure 2. The majority of catheters that migrated moved 
two cm or less but 26 catheters moved greater distances. 
The migration was not dependent on the elapsed time 
since insertion nor did the catheters move more often in 
the larger patients (BMI > 30) than in the less obese. 

In 38 patients the quality of analgesia was graded as 
poor. There was no relationship between the measured 
depth of the epidural space or BMI and the quality of 
analgesia. There was a trend towards poorer analgesia as 
the catheter length within the epidural space increased 
above four cm but this was not significant (Table II). 
There was a relationship between poor analgesia and 
epidural catheter migration (P < 0.05) (Table III) 
although neither the direction nor the magnitude of the 
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FIGURE 2 Epidural catheter migration. The percentage of catheters 
that migrated as well as the distance migrated is shown. Migration out 
of the epidural space is denoted by a negative value, zero denotes 
catheters that did not migrate and a positive value denotes movement 
into the epidural space. 

migration was significantly related to poor analgesia. 
There was a relationship between the occurrence of poor 
analgesia and a duration of labour of less than two hours 
following insertion of the epidural catheter (P < 0.05). 
Eight of the 20 parturients (40 per cent) who delivered in 
the two hours following insertion of the epidural obtained 
pain relief graded as poor, compared with 30 of the 
remaining 205 patients (14.6 per cent). However, there 
was no difference between the mean durations of labour, 
after insertion of the epidural, in patients with poor pain 

TABLE I1 Quality of analgesia and catheter length 

Catheter length Catheter length 
less than 4 cm 4 cm or greater Total 

Analgesia good 
to excellent 46 127 153 

Analgesia poor 6 32 38 

Total 52 158 21 I 

TABLE III Quality of analgesia and cathether migration 

Migrating Stable 
catheter catheter Total 

Analgesia good or excellent 91 82 173 
Analgesia poor 26 12 38 

Total 117 94 211 

relief (305 min - 200 min, mean + SD) compared with 
those patients with either good (388 min +- 218 min) or 
excellent (278 min - 157 min) analgesia. 

One hundred eighty-two patients (82 per cent) deliv- 
ered spontaneously and 24 patients (10.6 per cent) were 
delivered with either low forceps or vacuum extraction. 
Nineteen patients (8.4 per cent) were delivered by 
Caesarean section, 13 because of cephalopelvic dis- 
proportion or failure to progress in labour, five because of 
fetal distress and one each for abruptio placenta and 
previously undiagnosed breech presentation. 

Discussion 
Epidural block is felt by many to represent the ideal mode 
of labour analgesia. However, inadequate analgesia is not 
uncommon and unilateral or patchy blocks occur in 5-20 
per cent of all blocks) In this study, the overall incidence 
of unsatisfactory analgesia was 17 per cent. The most 
common cause cited for poor block is incorrect catheter 
placement. The catheter may be threaded in the extra- 
spinal space between the deep interspinous ligament and 
the ligamentum flavum, resulting in no or poor block. 

Narang has suggested that deviation of the needle from 
the midline may result in the needle entering the lateral 
epidural space. 4 The catheter may then be inserted in the 
lateral or anterolateral epidural space and a unilateral 
block may result. Within the anterior epidural space, 
trabeculations are common between the ventral dura and 
the posterior longitudinal ligament, rendering the space 
discontinuous across the midline, anteriorly. With the 
catheter tip in the anterior space, contralateral block 
becomes dependent on retrograde flow of the anaesthetic 
solution around the circumference of the dural space. 5'6 
Narang estimated that, if the epidural space was identified 
at greater than 6 cm depth from skin (eight per cent of his 
patients), then there was a greater than 40 per cent chance 
of an unsatisfactory block. His hypothesis was that, the 
greater the depth at which the epidural space is entered, 
the higher the likelihood that the lateral aspects of the 
space have been entered. However, Harrison, in review- 
ing 1000 parturients, noted that the epidural space was 6 
cm or greater from the skin in 20 per cent of patients. 7 In 
our series, 18 per cent of the parturients had skin to 
epidural space distances of 6 cm or greater and increasing 
depth of epidural space was not associated with poor 
analgesia. Palmer has previously reported, and our study 
conf'Lrms that increasing depth of the epidural space in the 
obstetrical population correlates with increasing body 
mass index, s (Our patient population may have differed 
from that of Narang in this regard.) 

Usubiaga and others have suggested that limiting the 
length of catheter inserted into the epidural space may 
reduce the incidence of inadequate blocks. 3'5.9 Inserting 
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greater lengths may allow the catheter to move into the 
anterolateral epidural space, once again resulting in a 
unilateral block. Contralateral block may be favoured by 
increased volumes of anaesthetic solution, positioning the 
patient with the unblocked side down, or by withdrawing 
the catheter. It has been demonstrated, radiographically, 
that seven per cent of epidural catheters inserted 12.5 cm 
or greater into the epidural space leave the space through 
intervertebral foramena and that 40 per cent of catheters 
inserted in a cephalad direction do not pass the first 
interspace before changing course. 9 Hood has recom- 
mended limiting epidural catheter insertion to less than 4 
cm so as to decrease the incidence of poor block. 3 We 
analysed our data to see if we could demonstrate an 
association between increasing length of catheter in the 
epidural space (greater than 4 cm) and unsatisfactory 
block. Although there was a trend towards poor analgesia 
in our patients who had greater than 4 cm of catheter 
within the epidural space, it was not significant. (How- 
ever, we agree with the clinical guideline advanced by 
Hood.) 

Catheters were replaced in 1.7 per cent of patients in 
this study. This is lower than the five per cent reported by 
Hood and perhaps more aggressive replacement of poorly 
functioning catheters would have decreased the incidence 
of inadequate analgesia.3 

Patients who delivered within two hours of the insertion 
of the epidural were more likely to obtain poor analgesia 
than those patients who delivered more than two hours 
later. This may be related to the difficulty sometimes 
encountered in providing good analgesia to patients ~vith 
rapidly progressing labours, although we were surprised 
that this effect could persist for up to two hours. 

The role of epidural catheter migration in inadequate or 
failed epidural blockade has received little attention. The 
multi-holed catheters that we employed have the first hole 
0.8-0.9 cm from the catheter tip and the third hole 
1.7-1.9 cm from the tip. If the catheter is inserted 3-4 cm 
into the epidural space, the last hole may be as little as i. I 
cm into the space. Outward migration of the catheter, 
even over short distances, may then result in displacement 
of one or more orifices outside the epidural space, with 
obvious implications of the resulting block. Philips 
assessed 100 obstetrical epidurals and noted migration in 
54 per cent. I~ In his series, twice as many catheters 
migrated into the space as out of it, raising concerns about 
blood vessel puncture or subarachnoid migration with 
subsequent misplaced injection or eventual development 
of unilateral analgesia. A similar percentage of catheters 
migrated in our series as in Phillips', although the 
direction of migration was reversed. Twice as many of our 
catheters migrated out of the space as compared with 

those migrating inward. Although, in both series, the 
majority of the migrations were 2 cm or less, a similar 
percentage of catheters was displaced greater distances, 
16 per cent in Phillips series, 23 per cent in ours. Even 2 
cm of outward migration has implications for the multi- 
holed catheter inserted 3 cm into the epidural space. A 
greater number of topups, higher infusion rates or 
eventual failure of the catheter might be anticipated. 
Philips noted no correlation between catheter migration 
and the quality of analgesia, whereas in our series there 
was a significant relationship between catheter migration 
and poor analgesia. This difference may be explained by 
the predominant outward direction of the migration in our 
series. Cherala has recently reported an association 
between catheter migration into the epidural space and 
the occurrence of unilateral obstetrical analgesia, i1 The 
catheters were pulled back to their previous position and 
effective bilateral analgesia was restored in all patients. 

The optimum distance for insertion of epidural cathe- 
ters is probably 3-4  cm. Unfortunately, with a multi- 
holed catheter, migration outwards may result in unsatis- 
factory analgesia. The use of an end-holed catheter may 
reduce the likelihood of a poor block secondary to small 
amounts of catheter migration. New methods of securing 
the catheter to the skin have been described but their effect 
on catheter migration has yet to be assessed.12 Finally, 
recording the depth of the epidural space and the depth of 
the catheter at the skin and using this information to assess 
catheters that initially produced an effective block, but 
over time provided inadequate analgesia, may allow 
simple but effective trouble-shooting of these problem 
catheters. 
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