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Purpose: To evaluate the experience of the operator and the time of epidural anesthesia as factors contributing
to unintentional dural puncture (UDP).

Methods: In a prospective analysis of recorded cases of UDP the following variables were recorded: maternal
height, weight, and weight gain, type of personnel providing epidural analgesia, number of attempts, and hour of the
epidural procedure. Work time was divided into'day-time (8 AM to 7 PM) and night-time (7 PM to 8 AM), accord-
ing to the change of coverage of the delivery suite. Night-time was divided into first (7 PM to midnight) and second
parts (midnight to 8 AM). Relative risk was used to compare the incidence of UDP among different work-times.
Results: A total of 1489 consecutive epidural procedures were considered. The incidence of dural puncture was
0.8% (12 cases). The relative risk was higher for night-time than day-time (risk ratio 6.33; 95% confidence inter-
val, 1.39 to 28.80; P = 0.006). Seven cases were caused by three operators with poor expertise, and five by
two skilled obstetric anesthesiologists.

Conclusion: Operator experience and hour of procedure appear to be two important risk factors of UDP The
increased risk of UDP in night-work could result from human factors such as fatigue, sleep deprivation or interruption.

Objectifs : Evaluer 'expérience de I'opérateur et I'heure de réalisation de I'anesthésie péridurale comme fac-
teurs favorisant la survenue de bréches durales accidentelles.

Meéthode : Analyse de cas de bréche durale accidentelle colligés de maniére prospective. Les paramétres sui-
vants ont été relevés : la taille, le poids et la prise de poids de la mére, le type de personnel ayant pratiqué 'anal-
gésie péridurale, le nombre de tentatives, I'heure du repérage de I'espace péridural. La période de travail a été
divisée en jour (de 8 ha 19 h), et en nuit (19 h a 8 h), en fonction de I'heure du changement d'anesthésiste. Enfin,
la période de nuit a été divisée en premiére (19 h a minuit) et seconde parties (minuit 3 8 h). La comparaison de
I'incidence des bréches durales entre les périodes de travail a été faite par calcul du risque relatif.

Résultats : Un total de 1489 procédures péridurales ont été pratiquées. Lincidence globale de la bréche durale
accidentelle était de 0,8% (12 cas). Le risque relatif était plus important en période de nuit comparée a la pé-
riode de jour (risque relatif 6.33; intervalle de confiance a 95% 1.39 a 28.80; P = 0.006). Sept cas ont été causés
par des opérateurs peu entrainés, et les 5 autres par des anesthésistes exergant au service d'obstétrique.
Conclusion : L'expérience de I'opérateur et I'heure de la procédure semblent étre deux facteurs importants de
risque de bréche durale accidentelle. Laccroissement du risque en période de nuit pourrait &tre d0 a des facteurs
humains tels que la fatigue, la privation de sommeil ou son interruption.
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EVERAL studies have demonstrated that most

mishaps during general anesthesia are due to

human failure.! Conversely, human factors con-

tributing to morbidity in regional anesthesia
have been poorly studied. Regional anesthetic tech-
niques, such as epidural analgesia, require anesthesiolo-
gists to have good motor skills. Although skilled
operators may also have mishaps,>3 experience and
training are generally seen as the main factors that affect
the incidence of unintentional dural puncture (UDP).
Unavoidable patient-related factors such as obesity may
also be involved in the risk of dural puncture. The aim
of the present study was to evaluate the experience of
the operator and the time of epidural anesthesia as fac-
tors contributing to the occurrence of UDP.

Patients and methods

All patients having epidural anesthesia in our obstetric
anesthetic unit from January 1996 to December 1997
were considered for the study. All cases of UDP were
recorded prospectively. The diagnosis of dural punc-
ture was based on the reflux of cerebro-spinal fluid
(CSF) through the Tuohy needle during the proce-
dure, and/or on the onset of postdural puncture
headache (PDPH) in the postpartum period. For the
case report, all patients having undergone epidural
analgesia for labour were seen daily after delivery by
obstetric residents and midwives, who were aware of
the study and who draw to our attention patients who
complained of headache. Thus, patients suffering from
headaches severe enough to require analgesics were
always checked by an anesthesiologist before any treat-
ment. Postdural puncture headache was recognized
on the postural character of headache, and on the suc-
cessful treatment by epidural blood patch. The fol-
lowing variables were obtained in case of UDP:
maternal height, weight, and weight gain, type of per-
sonnel providing epidural analgesia (anesthesiologist
or resident), number of attempts, and hour of the
epidural procedure. For data analysis, the day was
divided into day-time (8 AM to 7 PM) and night-time
(7 PM to 8 AM), according to the change of coverage.
Finally, night-time was subdivided into first (7 PM to
midnight) and second parts (midnight to 8 AM),
assuming that midnight was an approximate time to
go to bed. As this was a cohort study, relative risk was
used to compare the incidence of UDP among differ-
ent work-times. Thus, we considered that the primary
outcome was the postdural puncture rate, while the
exposures of interest were work-time (night-time »s
day-time insertion of epidurals), and expertise of per-
sonnel providing epidurals. The other variables were
considered as potential confounding factors in the
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incidence of UDP. However, because of the expected
low incidence of UDP, no analysis (multivariate or
univariate) was performed to assess their association
with UDP. A P value < 0.05 was considered to indi-
cate statistical significance.

Results

Over the study period, 1,489 epidural procedures were
performed. Twelve patients had an UDP (0.80%). The
study variables are reported in Table I. Details of the
personnel providing epidural analgesia are shown in
Table II. Anesthesiologists 1 and 2 were obstetric anes-
thetists, while anesthesiologist 3 was a critical care
anesthesiologist involved in the rotadon of obstetric
anesthesia for the night-time, once or twice a month.
Residents 1 and 2 were learning obstetric epidural
anesthesia for the first time, and each of them con-
tributed for a six-month period. Nine UDPs were
caused by anesthesiologists, and the remaining three by
residents. Dural puncture occurred at the first attempt
in four cases, and after more than two attempts in six
cases. In six cases, there was no reflux of CSF during
the procedure (Table I}, and the diagnosis of UDP was
made at the time of occurrence of PDPH. Eleven par-
turients complained of PDPH, and were treated by
blood patching. Ten cases of UDP occurred during
night-time: two before midnight and eight between 3
and 8 A.M. Another case (patient #7) occurred on a
Sunday mid-afternoon with an anesthesiologist who
had been working most of the previous night and
morning. The amount of call that the operator had
taken prior to each case of UDP (defined as the time
interval between 7 PM and the time of UDP) is report-
ed in Table 1. As the total number of epidurals per-
formed during daytime, first and second parts of the
night were 832, 251, and 406, respectively, the corre-
sponding incidences of UDP were 0.24%, 0.79% and
1.97%. The comparison between night-time and day-
time for the incidence of UDP showed that the risk was
greater for the night-time work (risk ratio 6.33; 95 %
confidence interval, 1.39 to 28.80; P = 0.006). When
only night-time was considered, the risk was not dif-
ferent between first and second parts (risk ratio 2.47;
95 % confidence interval 0.53 to 11.55; P=0.23).

Discussion

The present study is a survey of near 1,500 consecu-
tive epidurals performed at a single university teaching
hospital over two years. The study focused on UDP,
the overall incidence of which was consistent with that
published previously. The incidence of UDP is
believed to vary between 1 and 3%. In a large retro-
spective study, Tanaka et al* reported an overall rate
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TABLE I Study variables recorded in 12 cases of unintentional dural puncture
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Patient Age Height Weight Weight Operator Hour Number of Reflux  Amount of
number Or) (cm) (kg) gain (kg) attempts of CSF  call (hours)
1 27 172 70 14 Anesthesiologist #2 07:40 a.m. 1 Yes 12.66
2 31 158 63 14 Ancsthesiologist #2 06:00 a.m. 1 No 11.00
3 43 160 65 9 Anesthesiologist #3 05:40 a.m. 3 No 10.66
4 29 164 68 11 Resident #2 07:20 a.m. 1 No 12.33
5 29 168 78 13 Anesthesiologist #1 04:00 a.m. 7 Yes 09.00
6 29 155 71 24 Anesthesiologist #3 06:00 a.m. 6 No 11.00
7 30 156 63 7 Anesthesiologist #2 03:30 p.m. 1 Yes 30.50
8 25 170 62 11 Resident #1 07:00 a.m. 3 No 12.00
9 22 167 89 10 Resident #2 07:25 p.m. 2 Yes 00.41
10 25 162 65 14 Anesthesiologist #3 03:00 a.m. 3 Yes 08.00
11 32 166 71 16 Anesthesiologist #2 05:50 p.m. 2 No -
12 21 168 109 31 Anesthesiologist #3 08:20 p.m. 8 Yes 01.33
TABLE II Type of personnel involved in dural punctures

Anesthesiologist #1 Anesthesiologist #2 Anesthesiologist #3 Resident #1 Resident #2
Age (yr) 33 32 35 35 32
Experience performing
obstetric epidural anesthesia (yr) 6 5 6 0.5 0.5
Number of epidurals
in the study period 300 350 20 25 70
Number of dural punctures 1 4 4 1 2
Incidence of UDP per operator (%) 0.33 1.14 20.00 4.00 2.85

of 0.61%, and showed that the rate varied with the site
of epidural space identification, reaching 1.16% when
the L, ; interspace was used. Similarly, Giebler et a/2
reported an overall rate of 0.72%, and also showed
site-dependence, with an increasing incidence of UDP
with epidural puncture toward lower thoracic intet-
spaces. In parturients, Norris et 415 reported higher
rates (around 2.6%). In our study, the incidence of
UDP was 0.80%, with a higher risk of UDP during
night-time, with a similar risk in the first and the sec-
ond parts of the night.

Unintentional dural puncture is the most common
complication of epidural procedure. This may have
tragic consequences in the setting of obstetric anes-
thesia: intense and prolonged headache for the moth-
er, risk of malpractice claims for the anesthesiologist.
Therefore, risk factors must be identified and avoided.
Experience and skill may influence the incidence of
UDP, and this appears to be so in the present study.
Seven of 12 cases were caused by three operators with
poor expertise. Two were residents learning obstetric
anesthesia. It has been shown that epidural anesthesia
is the most difficult regional procedure, and that a
minimal number of procedures is required to achieve
experience and skill.”#® Given its learning curve,® uni-
versity training programmes are usually associated

with an increase in the incidence of UDP. Thus, while
an approximate rate of 1% is considered as reason-
able,>* Norris ez a/.5¢ reported incidences of about
2.6% and 2.7% in two studies in which first year anes-
thesia residents performed the majority of labour
epidurals using 17- or 18-g needles. Although the
contribution of this factor to the incidence of UDP
probably can be reduced, it cannot be suppressed
completely. A third operator has been practicing anes-
thesiology and critical care for six years. Although he
learned obstetric epidural anesthesia during his resi-
dency, his current practice (20 epidurals over two
years) probably is too small to maintain expertise. One
could ask why anesthesiologists without expertise in
obstetric epidural anesthesia are involved in this prac-
tice. The answer is that there are difficulties in finding
obstetric anesthesia coverage. The obstetric anesthesia
staff is composed of four qualified anesthesiologists
and two residents working daily, and covering operat-
ing room (gynecologic surgery), labour and delivery
suite, gynecological and obstetric anesthetic consulta-
tions and services. At night, when residents are on
duty in the intensive care unit, they often return to the
delivery suite to perform epidurals, with the qualified
anesthesiologist in attendance. Because the labour and
delivery suite is covered 24 hr a day by a qualified
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anesthesiologist present in the hospital, and because of
the workload represented by all our tasks, five addi-
tional qualified anesthesiologists practicing daily in
other units (intensive care unit, digestive surgery,
orthopedic surgery) took part in night-time coverage
of the labour and delivery suite, each being on call
once or twice a month. Given the high incidence of
UDP for anesthesiologist 3, it could be suggested that
a more frequent practice would be better in term of
skill acquisition and maintenance.

The study also shows a higher incidence of UDP at
night. Although this is in part due to the involvement
of non-experienced operators, as five cases of UDP
were caused by two skilled obstetric anesthesiologists,
other human factors specific to night-time work prob-
ably are involved. Furthermore, although not statisti-
cally significant, most cases occurred in the second
part of the night. This could result from the circadian
changes in performance.! It has been shown that the
performance of a complex task is best between 10 AM
and 3 PM, and then decreases to less than 50% of the
maximum attainable between 11 PM and 9 AM, with
the worst level between 4 and 6 AM. Thus, studies
performed in other settings such as aviation,! car dri-
ving® or industrial work!® show circadian variation in
accident frequency. As in these fields, the anesthesiol-
ogist’s performance may be altered by factors such as
fatigue, sleep deprivation or interruption.! Fatigue
results from hours of continuous work or work over-
load. As the anesthesiologist on call at night usually
has been working all day, fatigue may occur and fur-
ther decrease performance at night. Although interre-
lation may exist with fatigue, sleep loss has been
shown to affect performance of skilled cognitive and
motor tasks.1!11?2 Unfortunately, the amount of sleep
for each anesthesiologist could not be specified in our
study. Sleep interruption disrupts the normal circadi-
an rhythm and induces a shift in peak and minimal
performance times. In addidon, when the sleep cycle
is interrupted during rapid eye movement and/or
slow wave sleep, great cognitive performance decre-
ments and increased sensory-motor deficit may occur,
briefly. All these factors of decreased performance
probably contribute to the apparent difficulty of the
epidural procedure accounted for by the number of
puncture attempts, as it is not justified by patient char-
acteristics, especially for skilled operators. Fatigue,
sleep deprivation or interruption are commonly
encountered in obstetric anesthetic practice and,
therefore, may contribute to maternal anesthetic mor-
bidity. On the other hand, because of high interper-
sonal variability of the periodic and rhythmic
fluctuation in performance and work efficiency, as
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monotonous tasks requiring a sustained and pro-
longed attention are more sensitive to sleep depriva-
tion, the consequences on physicians’ work probably
are of little extent. This could account for the low inci-
dence of UDP in our survey. Nevertheless, to limit the
night-time associated morbidity, it may be suggested
that physicians on call at night should be off duty for
the preceding day, and that physicians should not
work more than 24 hr consecutively.

The present study has some limitations. The work
schedules in our institution probably are specific, and
different from that of many other institutions. Indeed,
physicians’ work schedules and workload are regulated
in some countries, to limit the consequences of fatigue.
Thus, great variaion may exist among institutions.
Another limitation is that many other factors related or
not to the experience of the operator and workload
probably were not taken into account. However, our
results concerning the incidence and risk of UDP, and
our conclusions are clinically relevant.

In summary, although the overall incidence of
UDP? in obstetric epidural anesthesia is low, the risk is
higher during night-time. This appears to result from
human factors such as fatigue, sleep deprivation or
discontinuation. Nevertheless, studies involving many
more cases and using multivariate methods are neces-
sary to confirm the present findings. On the other
hand, with the increasing use of regional techniques in
obstetric anesthesia,'® and given the decreasing num-
ber of anesthesiologists'* and their aversion for obstet-
ric anesthesia,'’ the problems identified in this study
could increase in future.
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