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Introduction

Epidural analgesia is considered as the most effective analgesic option for labouring women (1, 2). However, epidur-
al placement has been found to be the most difficult manual skill in anaesthesiology (3). It has been reported that 
multiple attempts at epidural placement may lead to patient discomfort, higher incidence of  spinal haematoma, 
post-dural puncture headache and trauma of  neural structures (4, 5).

Previous study has attempted to identify various factors as predictors of  a technically difficult neuraxial block 
in a heterogeneous group of  non-obstetric population (6). Pregnancy has been associated with difficult epidural 
placement, most probably due to weight gain and tissue oedema with obscure anatomical landmarks, which 
can result in multiple attempts at epidural placement (7). The rationale of  this study is to identify the factors 
that lead to more than one attempt at labour epidural placement in full-term parturient women requesting for 
labour epidural. An accurate prediction of  difficulty at labour epidural placement would help anaesthesiolo-
gists prepare in advance such as patient counselling, getting experienced help and imaging equipment such 
as an ultrasound (8). This can be helpful in making this technique less traumatic and risky for this vulnerable 
group of  patients.
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A Prospective Observational Study to 
Determine the Predictors of  Increased 
Number of  Attempts at Labour Epidural 
Placement

Abstract

Objective: Multiple attempts at labour epidural placement result in patient discomfort and high incidence of  complications. Identifying the fac-
tors that lead to more than one attempt would help anaesthesiologists prepare in advance such as getting expert help and additional equipment, 
patient counselling or planning alternative management.
Methods: This prospective observational study was conducted on 500 patients from July 2017 to June 2018 after obtaining approval from the 
institutional Ethics Review Committee. The study patients consisted of  full-term parturient women who were admitted in the labour room suite 
of  Aga Khan Hospital requesting for labour epidural and consented to participate in the study. A predesigned form was used to collect the fol-
lowing data: number of  attempts at epidural insertion and factors such as patients’ demographics, cervical dilatation, anatomical grading of  spine 
according to visibility and palpation of  spinous process and vertebral interspace, experience level of  the anaesthesiologist, patient satisfaction 
and pain score during labour.
Results: The average age of  the patients was 28.11±4.02 years. The total number of  epidural attempts varied between one and four; the me-
dian number of  attempts was 1 [IQR=1–2]. Anatomical grade of  the spine was the only factor that was significantly associated with more than 
one attempt at epidural insertion (p=0.0005). Patient satisfaction was negatively associated with the number of  attempts (p=0.04), but mean pain 
difference at different time points during the course of  labour was not statistically significant between patients with one attempt and those with 
more than one attempt.
Conclusion: Determining the anatomical grade of  the spine is the most reliable method for predicting a technically difficult neuraxial block 
that requires more than one attempt at epidural insertion.
Keywords: Difficulty, grade of  spine, labour epidural, number of  attempts, predictors
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The primary objective of  the present study is to determine 
as which identified factors are the best predictors for diffi-
cult epidural placement in obstetric patients, that can lead 
to more than one attempt at labour epidural placement. The 
secondary objective is to determine the effect of  the number 
of  attempts on patient satisfaction and pain score at different 
time points during the course of  labour.

Methods

Approval for conducting this prospective observational study 
was obtained from the Ethics Review Committee (proposal 
number 3642-Ane-ERC-15) of  Aga Khan University. This 
study was conducted for a period of  1 year on 500 patients 
using the consecutive non-probability sampling method after 
obtaining written informed consent from the patient and ver-
bal consent from the anaesthesiologist performing the epidur-
al analgesia. Inclusion criteria were full-term parturient wom-
en who were admitted in the labour room suite of  Aga Khan 
Hospital requesting for labour epidural and consented to 
participate in the study. Exclusion criteria were patients with 
any contraindication for labour epidural and the patient and/
or the anaesthesiologist not consenting to be included in the 
study. Labour epidural is performed according to the set pro-
tocol in the unit where the study was performed, but it is still 
at the discretion of  the anaesthesiologist performing the epi-
dural procedure. The plan of  labour epidural was discussed 
with the anaesthesiologist performing the epidural procedure, 
and when there was any diversion from the routine protocol, 
patients were not included in the study. All labour epidural 
procedures to be performed were assessed for the eligibility of  
inclusion in the study by the research assistant, and those cas-
es fulfilling the inclusion criteria were recruited into the study.

The primary endpoint of  the study was to identify the factors 
that were associated with more than one attempt at labour 
epidural placement. An epidural insertion attempt was iden-
tified as advancement of  the needle in an effort to enter the 

epidural space, and any manoeuvre such as withdrawal of  
the needle and reinsertion was not counted as an additional 
attempt. Any new puncture, whether at the same spinal level 
or a different spinal level, was considered as another attempt, 
but simple redirection of  the needle without a new puncture 
was not considered as another attempt. The following data 
were collected using the predesigned data collection form by 
the research assistant: number of  epidural attempts and fac-
tors such as patients’ demographics; gestational age; cervical 
dilatation at the time of  epidural placement; experience level 
of  the anaesthesiologist performing the procedure; anatomi-
cal grade of  the spine; patients’ pain score before the epidural 
procedure and at 30and 45 min and 2, 4 and 6 h post-epidur-
al insertion; need to resite the epidural; need to abandon the 
procedure; accidental dural tap and patient satisfaction with 
the labour epidural.

Anatomical grading of  the spine was performed by anaes-
thesiologists with more than 2 years of  experience and not 
performing the epidural procedure according to the scale de-
scribed in the study by Faitot et al. (1) as follows: grade 1=spi-
nous processes visible, grade 2=spinous processes easily pal-
pable but not visible, grade 3=spinous processes not visible or 
easily palpable but interspace palpable and grade 4=spinous 
processes and interspace neither visible nor palpable. The an-
aesthesiologist performing the epidural procedure had more 
than 2 years of  experience and was blinded to the observers’ 
grading of  the spine. The method of  performing the epidural 
procedure in the patients included in the study was in accor-
dance with the set protocol of  labour epidural of  the obstetric 
unit where the study was performed. The epidural procedure 
was performed with the patient sitting on one side of  the bed 
with the neck, back and hips flexed and feet supported by a 
footrest. The hips were positioned with the weight distributed 
evenly between both sides, with an assistant standing facing 
the patient, helping to maintain the patient’s position.

The epidural procedure was performed using a 16-gauge Tu-
ohy needle (Portex, Smith Medical, Hythe, UK) and a loss 
of  resistance to air/saline technique. Analgesia was achieved 
using 10–15 mL of  0.125% bupivacaine distributed into two 
aliquots. Subsequent analgesia was maintained by infusing 
0.125% bupivacaine at a rate of  10–15 mL per hour with 
additional boluses of  5–10 mL of  the same solution when the 
numeric rating scale (NRS) was more than 4.

Pain score was measured using the NRS, with ‘0’ considered 
as no pain and ‘10’ considered as the worst imaginable pain. 
The NRS score was recorded before the insertion of  epidur-
al and then at 15 and 45 min and 2 4 and 6 h either by the 
research assistant or by the labour room nurse who were not 
a part of  the study. Satisfaction score indicating the extent of  
satisfaction of  the patient with the epidural procedure and 

Main Points: 

• Pregnancy is associated with technically difficult epidural place-
ment.

• Traumatic or multiple attempts at labour epidural increase patient 
discomfort and decrease the level of  satisfaction. 

• Identifying factors leading to multiple attempts at labour epidural 
placement would facilitate anaesthesiologist prepare in advance.

• Among all the factors that were examined in this study, anatomical 
grade of  the spine was the most significant predictor leading to mul-
tiple attempts.

• Therefore examination of  patients back to determine anatomical 
grade of  the spine is the most reliable method for predicting a tech-
nically difficult epidural block. 
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its effects on her labour pains was recorded by the research 
assistant 12 h after the delivery using a five-point satisfaction 
score as follows: 1) perfect: the patient did not experience any 
pain at all, 2) very satisfied: helped relieve most of  her pains, 
3) satisfied: the epidural procedure relieved major pains, but 
she still experienced minor pains, 4) not satisfied: the epidural 
procedure helped only a bit and 5) poor: the epidural proce-
dure did not help at all. Scores from 1 to 3 were considered as 
the patient being satisfied with the labour epidural analgesia, 
and scores from 4 to 5 were regarded as the patient being 
unsatisfied with the labour epidural analgesia.

The anaesthesiologists performing the epidural procedure 
were grouped according to the year of  training as follows: 
year 2–3, year 4 and year ≥5 (fellows, senior trainees and con-
sultants). The 5-year residency programme in the institution 
where this study was conducted has a fixed competency list 
for the procedures performed for every year/level of  residen-
cy; therefore, almost all residents of  each year have the same 
level of  experience and the number of  epidural procedures 
performed.

Statistical analysis
Data were analysed using the IBM Statistical Package for 
Social Sciences, version 19 (IBM SPSS Corp.; Armonk, NY, 
USA). Mean and standard deviation were computed for age, 
gestational age, weight, height, BMI and mean pain score. 
Frequency and percentage were computed for qualitative 
variables. Cervical dilatation and BMI values were catego-
rised, and chi-square test or Fisher’s exact test was used to 
determine the association between factors (i.e. cervical dilata-
tion, BMI, anatomical grade of  the spine, experience level of  
the anaesthesiologist) and the number of  epidural attempts. 
An independent samples t-test was used to compare the mean 
pain score at each time point between women with one epi-
dural attempt and those with more than one attempt. P≤0.05 
was considered to indicate statistical significance.

Results

During the study period of  12 months, epidural procedures 
were performed on a total of  529 patients, of  whom 519 ful-
filled our inclusion criteria. These eligible patients were ap-
proached for written informed consent, and nine declined 

to provide the consent and 10 patients were excluded from 
the study due to incomplete data entry. Table 1 shows the 
patients’ demographic characteristics. The total number of  
attempts at labour epidural placement varied between one 
and four; the median number of  attempts was 1 (IQR=1–2). 
Labour epidural placement at first attempt was successfully 
achieved in 79.6% of  patients.

Analysis of  the association of  different predictive factors for 
technically difficult labour epidural placement with the num-
ber of  attempts at labour epidural placement revealed that 
anatomical grade of  the spine was the only factor to be sig-
nificantly associated with more than one attempt at epidural 
insertion (Table 2). Patients with anatomical grading 4 under-
went statistically significant more attempts at epidural place-
ment (p<0.0005) (Table 2). Patient satisfaction was found to 
be less with more than one attempt (p=0.04) (Table 2). The 
mean pain score was high before the epidural procedure, but 
it was significantly reduced at 15–45 min. However, there 
was no difference in the pain score between patients with one 
attempt and those with more than one attempt at epidural 
placement (Figure 1).

A total of  76 (15.2%) epidural procedures were considered 
as failures by the investigators. These were caused due to the 
failure to relieve labour pain and the persistence of  pain, with 
the NRS score being >4 after 45 min of  administering the 
initial bolus of  local anaesthetics and the initiation of  epidur-
al infusion in 39 (8%) patients. The other factors responsible 
for the failures were the need to resite in 11 (2.2%) patients, 
the need to abandon the procedure in 3 (0.6%) patients, acci-
dental dural puncture in 8 (1.6%) patients and an overall dis-
satisfaction of  patients with epidural pain relief  in 55 (11%) 
patients.

Discussion

Among central neuraxial blocks, epidural analgesia is consid-
ered to be a popular choice for labour analgesia; however, 
weight gain and tissue changes associated with pregnancy 
may lead to difficult epidural placement. To avoid traumat-
ic needle placement, it is important to identify a priori the 
parturient women who may be at a greater risk of  difficult 
epidural placement. Difficult central neuraxial block place-
ment has been associated with complications as observed in 
six reports of  spinal haematoma, where four cases of  the six 
were termed as technically difficult (9).

Although anaesthesiologists have been using predictors of  dif-
ficult airway (10), there is little evidence to help predict the dif-
ficulty at epidural insertion for labouring parturient women. 
In the present study, we attempted to identify the predictors 
of  difficult labour epidural placement in full-term parturient 

Table 1. Patients’ demographics (n=500)

Variables Point estimate
Age (years) 28.11±4.02
Gestational age (weeks) 38.17±1.38
Weight (kg) 73.77±12.26
Height (cm) 158.74±19.49
BMI (kg m-2) 29.59±5.11
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women. As these predictors can help identify parturient wom-
en with difficult epidural placement and instead of  having trau-
matic epidural placement with multiple attempts, expert help 
can be sought or additional equipment such as an ultrasound 
can be arranged before attempting epidural placement. Fur-
thermore, the patient can be counselled for a possible failure 
and the choice of  an alternative technique for labour analgesia.

Among all the factors that were examined in this study, ana-
tomical grade of  the spine was the most significant predictor 
as measured by the number of  attempts. The results of  this 
study confirm those of  previous studies (3, 6). However, there 
was no statistically significant association between the number 
of  epidural attempts and the patients’ BMI. Previous stud-
ies have also reported BMI as a weak predictor of  neuraxial 
block deformity (6, 11). Faitot et al. (1) reported BMI along 
with spinal bony landmarks to be predictive of  difficult spinal 
puncture, but a multivariate analysis demonstrated that the 
spinal bony landmark and not BMI was the predictor of  diffi-
culty at spinal puncture.

Theese finding is in contrast to the popular belief  that pa-
tients with higher BMI kilogram/meter square (kg m-2) will 
have difficult epidural placement. However, there is an as-
sociation between a higher BMI and a difficulty grade of  
spine, 94.1% (16/17) of  patients with grade 4 spine and 
72.1% (71/98) with grade 3 spine had a BMI of  >30 (kg 
m-2). This finding has also been observed in a previous study 
where obese patients comprised the lowest proportion with 
good landmarks (11). As not all obese patients have difficult 
anatomical grade of  spine, fat deposition on the back, ob-
scuring the anatomical landmarks and not only BMI, should 
be taken into consideration as a predictor of  difficult epidur-
al placement.

Table 2. Association between predictive factors of  difficult epidural placement and patient satisfaction with the num-
ber of  attempts at labour epidural placement (n=500)

                               Number of  attempts
  1st attempts  2–4 attempts 
Variables n n=398 n=102 p
Cervical dilatation
<3 12 91 (83.5%) 18 (16.5%) 0.255
3–5 379 300 (79.2%) 79 (20.8%) 0.665
>5 109 7 (58.3%) 5 (41.7%) 0.076
BMI
<25 69 61 (88.4%) 8 (11.6%) 0.054
25–29.9 212 167 (78.8%) 45 (21.2%) 0.694
≥30 219 170 (77.6%) 49 (22.4%) 0.333
Grades of  spine
Grade 1 41 34 (82.9%) 7 (17.1%) 0.581
Grade 2 344 289 (84%) 55 (16%) 0.0005
Grade 3 98 70 (71.4%) 28 (28.6%) 0.025
Grade 4 17 5 (29.4%) 12 (70.6%) 0.0005
Experience level of  anaesthesiologist
2nd or 3rd year 190 146 (76.8%) 44 (23.2%) 0.231
4th year 99 82 (82.8%) 17 (17.2%) 0.373
5th year and above  211 170 (80.6%) 41 (19.4%) 0.646
Patient satisfaction
Satisfied 445 360 (80.9%) 85 (19.1%) 0.040

Figure 1. Mean pain score during the course of  labour 
with respect to the number of  epidural attempts
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In another study conducted on residents with no previous ex-
perience in obstetric anaesthesia, the most reliable factors in 
predicting difficult epidural placement in terms of  more than 
one attempt at catheter placement were anatomical landmarks 
and spinal deformity (1).  However, the role of  anaesthesiolo-
gist’s experience remains controversial when difficulty at epi-
dural placement is considered (11-13). In this study, we found 
no statistically significant difference between the number of  
epidural attempts and the experience level of  anaesthesiolo-
gists. However, one study comparing residents in training with 
anaesthesiologists of  varying experience found experience of  
the operator as an independent predictor of  the first attempt 
success rate (13). The findings of  Atallah et al. (12) also demon-
strated a significant difference in the number of  attempts be-
tween junior and senior providers. The lack of  difference in 
the present study could be attributed to the fact that senior 
anaesthesiologists perform more challenging cases such as pa-
tients with difficult spines. This factor could have balanced the 
difference among the different experience levels of  anaesthesi-
ologists, as we observed that the number of  epidural attempts 
was significantly higher in patients with difficult spines (grades 
3 and 4) than in patients with easily visualised spines and palpa-
ble spinous processes and intervertebral space (grades 1 and 2). 
This could be the reason for the lack of  statistically significant 
difference in the number of  epidural attempts between the dif-
ferent experience levels of  anaesthesiologists.

Achieving high patient satisfaction in labour epidural an-
algesia is a reflection of  the quality of  epidural service de-
livery. Previous studies have found that experiencing higher 
post-epidural pain score, having instrument-assisted vaginal 
delivery, receiving epidural catheter resiting and receiving 
neuraxial analgesia at a more advanced cervical dilation were 
the intra-partum factors that were associated with low patient 
satisfaction (2). However none of  the previous studies have 
examined the association between the number of  epidural 
attempts and patient satisfaction. One of  the strengths of  
this study is the association between patient satisfaction and 
number of  attempts. We observed that even though there was 
no difference in the pain score for patients with one attempt 
compared to those with more than one attempt at labour epi-
dural insertion, the satisfaction level was low in patients with 
more than one attempt. Therefore, traumatic or multiple at-
tempts at labour epidural increase patient discomfort and de-
crease the level of  satisfaction, even with adequate pain relief  
during labour.

One of  the limitations of  this study is that we did not take into 
account the number of  redirections of  the needle or the time 
elapsed for the procedure that may have been required for 
epidural placement. Second, we did not consider the effect of  
loss of  resistance to air or saline compared with other studies, 
which could have possibly affected the result (14).

Conclusion

This study conducted on 500 labour epidural procedures 
indicates that the most reliable method of  predicting a tech-
nically difficult neuraxial block is the determination of  the 
anatomical grade of  the spine by performing an examina-
tion of  the patient’s vertebral column. BMI of  the patient 
is a less reliable predictor; however, obese patients can have 
poor quality of  anatomical landmarks depending on the dis-
tribution of  fat.

It is therefore recommended that examination and documen-
tation of  anatomical grading of  the spine and anatomical 
variants such as scoliosis should be done before the initiation 
of  epidural placement. All epidural placements should have a 
mandatory section of  preoperative assessment of  the patients’ 
back and the options for marking different grades of  spine 
and any anomaly observed. It should be made mandatory for 
the anaesthesiologist, especially trainee residents, to seek ex-
pert help and counsel the patients whenever grades 3 and 4 
levels of  spine are encountered.
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