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Abstract
Objective-To examine the association between

obstetric epidural anaesthesia and subsequent long
term problems.
Design-Postal questionnaire on health problems

after childbirth linked to maternity case note data.
Setting-Maternity hospital in Birmingham.
Subjects- 11 701 women who delivered their most

recent child during 1978-85 and who returned
completed questionnaires.
Main outcome measures-Frequencies of long

term symptoms after childbirth.
Results-Compared with the 6935 women who did

not have epidural anaesthesia the 4766 women who
did more commonly experienced backache (903
(18-9%) with epidural v 731 (10-5%) without epi-
dural), frequent headaches 220 (4.6%) v 199 (2.9%)),
migraine (92 (1-9%) v 73 (1-1%)), neckache (116
(2.4%) v 112 (1-6%)), and tingling in hands or fingers
(143 (3.0%) v 150 (2.2%)). The results could not be
explained by correlated social or obstetric factors.
The associations with head, neck, and hand
symptoms were found only in women who reported
backache. An excess of visual disturbances among
women who had epidural anaesthesia (83 (1.7%) v
91 (1-3%)) was present only in association with
migraine, but excess of dizziness or fainting (102
(2-1%) v 109 (1-6%)) was independent of other
symptoms. 26 women had numbness or tingling in
the lower back, buttocks, and leg, of whom 23 had
had epidural anaesthesia. Of 34 women with spinal
headache, nine (five after accidental dural puncture;
four after spinal block) reported long term head-
aches.
Conclusions-These associations may indicate a

causal sequence, although this cannot be proved
from this type of study. Randomised trials of epi-
dural anaesthesia are required to determine whether
causal relations exist.

Introduction
Various investigators have reported short term

sequelae of epidural anaesthesia,'-5 but these studies
have generally not examined symptoms after hospital
discharge. We previously reported a relation between
epidurals and subsequent backache.6 We report here
an investigation of other long term symptoms after
obstetric epidural anaesthesia.

Subjects and methods
The details of the methods and background to

this investigation have been described.67 Briefly, the

study population consisted of 11 701 women who had
delivered their most recent child at Birmingham
Maternity Hospital between 1978 and 1985. The
inquiry was undertaken in January 1987, so the
deliveries had occurred at least 13 months previously;
the longest follow up period was nine years.

Data were assembled from two sources. The first
was the computerised file of maternity case notes,
which provided social, obstetric, and anaesthetic
data, and the second was postal questionnaires sent to
the addresses in the case notes to obtain information on
subsequent long term health problems. Twenty five
symptoms were specified, and the women were asked
whether they had experienced each problem since
delivering the index child; if so, they were asked how
soon after the birth it had occurred, when it had
stopped, whether they had had it before, and whether
they had sought medical advice. An open question was
also included for reporting any other symptoms.
From this information we defined relevant long term

symptoms as those that had started within three
months after delivery, had lasted more than six weeks,
and had never been experienced before. Recurring
symptoms and those inadequately dated were excluded
from the main analyses. Unfortunately, we obtained no
information on symptom severity and this will be the
subject of further investigation.
During the study period 30 096 women had delivered

at the hospital, but many women had moved from their
case note addresses. Using electoral register and Post
Office sources, we were able to estimate that the 11 701
who returned completed questionnaires represented a
response rate of at least 78% of those who had received
a questionnaire. An examination of the case notes of
the non-returners showed that their obstetric and
anaesthetic characteristics were similar to those of the
respondents.
We used discriminant analysis to establish differ-

ences in early events and discriminating circumstances
between women who did and did not have symptoms.
This procedure takes simultaneous account of a large
number of variables and calculates which of them are
independent and significant predictors of a particular
symptom. It eliminates spurious associations between
epidural anaesthesia and subsequent symptoms, which
might arise from the fact that this form of anaesthesia
is generally associated with less straightforward
deliveries (table I) that could also produce subsequent
effects. Variables were examined and selected in a
stepwise manner, the most significant association
being selected first, then the next most significant, and
so on. All the associations with epidural anaesthesia
reported here were significant after this form of
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statistical standardisation. The analyses were repeated
for each type of delivery. We divided vaginal deliveries
into normal and abnormal. Normal was defined as
singleton, occipitoanterior presentation, spontaneous
onset of labour, first stage <12 hours, second stage
<2 hours, and no forceps. Abnormal deliveries were
characterised by one or more of twins, atypical presen-
tation, induced labour, first stage - 12 hours, second
stage -2 hours, and forceps. Detailed methods are
available from us on request.

Results
Of the 11 701 responders, 4766 had had epidural

anaesthesia for pain relief in labour or for caesarean
section and 6935 had not.

BACKACHE

We have already reported an association between
epidural anaesthesia and subsequent long term back-
ache, after normal and abnormal vaginal deliveries and
emergency caesarean sections (table II).6 We have
further analysed the results for three times of onset
after delivery (table III). Backaches in all three groups
were associated with epidural anaesthesia, including
those starting one to three months after delivery. This
suggests the presence of a latent injury for which
additional postpartum events such as lifting or bending
are sometimes necessary to trigger the symptom.
However, long term backaches starting 3-12 months
after delivery were not more common in the epidural

TABLE I-Associations between epidural anaesthesia and delivery
characteristics

No (%) ofwomen No (%) ofwomen
who had an who had no
epidural epidural

Factors (n=4766) (n=6935)

Primiparous 2326 (48 8) 1859 (26 8)***
Under 25 years 1106 (23-2) 1519 (21-9)
Married 4287 (89 9) 6238 (89-9)
Social class I or II 1263 (26-5) 1699 (24-5)**
White origin 4170 (87-5) 5965 (86 0)*
Asian origin 202 (4 2) 328 (4-7)
Afro-Caribbean origin 103 (2-2) 285 (4-1)***
Hypertension 615 (12-9) 444 (6 4)***
Antepartum haemorrhage 129 (2-7) 201 (2-9)
Induced labour 942 (19-8) 494 (7-1)***
Occipitoanterior presentation 3922 (82 3) 6343 (91 5)***
Multiple pregnancy 111 (2-3) 58(0-8)***
1st stage >6 h 1331 (27-9) 864 (12-5)***
2nd stage -_1 h 2035 (42-7) 762 ( 11 0)***
Straight forceps delivery 1436 (30-1) 422 (6-1)***
Keilland's forceps delivery 378 (7 9) 65 (0-9)***
Elective caesarean section 426 (8-9) 344 (5 0)***
Emergency caesarean section 652 (13-7) 493 (7- 1)***
Episiotomy 2702 (56-7) 2410 (34-8)***
Laceration 633(13-4) 2255 (32-5)***
Postpartum haemorrhage 882 (18-5) 610 (8 8)***
Pretermbirth 310(6-5) 492(7-1)
Birth weight >3700 g 1197 (25-1) 1567 (22 6)***
Head circumference >35 1178 (24-7) 1281 (18-5)***
Length >54 cm 791 (16-6) 893 (12-9)***
Admitted to special care baby

unit 510(10-7) 645(9 3)*
Breast feeding at discharge 3184 (66-8) 4750 (68 5)

*p<0.05, **p<0.01, ***p<0-001.

group (151, 3 2%) than in the non-epidural group (206,
3 0%).

FREQUENT HEADACHES AND MIGRAINE

First experience of frequent headaches was reported
by 220 (4-6%) women who had epidural anaesthesia
compared with 199 (2 9%) who had no epidural
(p<0001); 92 (1-9%) reported first ever migraine
compared with 73 (1-1%) (p<0 001). The same pattern
was observed in women who reported both symptoms
-often a double reporting of the same symptom-and
in those who reported one without the other. Discrimi-
nant analyses confirmed epidural anaesthesia as a signi-
ficant and independent predictor of both symptoms.

Table II compares the occurrence of headaches
in women who had normal and abnormal vaginal
deliveries and caesarean sections. The excesses of
frequent headaches and migraine after epidural anaes-
thesia were found in women who had had both normal
and abnormal vaginal deliveries; the abnormal features
did not account for these excess symptoms. After
caesarean sections, however, the headache rates were
relatively high in women who did and did not have
epidural anaesthesia. Unlike the association with back-
ache, the association with headache was limited to
symptoms starting in the first week (table III).

BACKACHE AND HEADACHE IN ASIAN WOMEN

There were 530 women of Asian origin in the sample
and these women reported substantially more back-
ache and headache than did white women (table
IV). The association with epidural anaesthesia was
still present so that Asian women who had epidural
anaesthesia reported extremely high rates for both
symptoms. Limb symptoms were also more common
in Asian women.

SPINAL HEADACHE

A spinal headache was recorded in the maternity
case notes of 34 women as a complication of the
puerperium. This record referred to the characteristic
postural headache after spinal anaesthesia (13 women)
or after an accidental dural puncture during epidural
anaesthesia (21 women). This type of headache is
generally believed to subside, even if untreated, within
about a week.8 However, nine of the 34 women
reported that the headache lasted more than six weeks,
and of these, five had had headaches for more than a
year. Five of these longer term headaches occurred
after a known accidental dural puncture (0 1% of all
epidural anaesthetisations) and four after a spinal block
(2 5% of all spinal blocks administered).

NECKACHE AND TINGLING IN THE HANDS OR FINGERS

Neckache was reported by 116 (2 4%) women after
epidural anaesthesia compared with 112 (1-6%) after
deliveries without epidural anaesthesia (p<0 01);
tingling in the hands was reported by 143 (3 0%)
compared with 150 (2-2%) (p<0 01). Both differences

TABLE It-Number (percentage) ofwomen with symptoms associated with epidural anaesthesia, according to type ofdelivery

Frequent Tingling Visual Total No of
Delivery Backache headaches Migraine Neckache hands disturbance Dizzy or faint women

Normal vaginalt:
Withepidural 200(181-2)*** 56(5-1)*** 20(1-8)* 27(2 5)* 35(3 2)* 19(1-7) 20(1-8) 1098
Noepidural 474(10-2) 114(2-5) 45 (1-0) 65 (1-4) 90(1-9) 53 (1-1) 64(1-4) 4646

Abnormal vaginalf:
Withepidural 513(19-7)*** 121(4-6)* 56(2 1)* 59(2 3) 75(2-9) 42(1-6) 62(2 4) 2610
Noepidural 163(11-2) 47 (3-2) 16(1 1) 27(1-9) 40(2 8) 19(1-3) 21(1 4) 1452

Caesarean section:
With epidural 190 (17-6)*** 43 (4 0) 16 (1-5) 30 (2-8) 33 (3-0) 22 (2-0) 20 (1-9) 1078
Noepidural 94(11-2) 38(4-5) 12(14) 20(2 4) 20(2 4) 19(2-3) 24(2-9) 837

*p<005, ***p<O-OOl.
tNormal vaginal delivery defined as singleton, occipitoanterior presentation, spontaneous onset of labour, 1st stage <12 hours, 2nd stage <2 hours, no
forceps.
tAbnormal vaginal deliveries delivered as one or more of twins, atypical presentation, non-spontaneous onset of labour, 1st stage - 12 hours, 2nd stage >2
hours, forceps.
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TABLE iII-Time ofonset ofbackache andfrequent headaches or migraine after childbirth in women who did
and did not have epidural anaesthesia

Total No of
1st Week 2-4 Weeks 1-3 Months women

Backache:
Epidural 573 (12 0)*** 172 (3.6)*** 158 (3.3)*** 4766
Noepidural 455 (6-6) 141(2-0) 135 (19) 6935

Headache or migraine:
Epidural 157(3-3)*** 54(1-1) 56(1-2) 4766
Noepidural 95(14) 58(08) 92(1-3) 6935

***p<O.OO1.

TABLE Iv-Numbers (percentages) of Asian and white women wvith
backache and headaches according to whether they received epidural
anaesthesia for childbirth

Total No of
Backache Headache women

Epidural:
Asian 61 (30 2)*** 19 (9-4)** 202
White 780 (18 7) 201 (4-8) 4170

No epidural:
Asian 52 (15-9)** 20 (6-1)** 328
White 614 (10-3) 179 (3-0) 5965

**p<O-01, ***pO--OOl.

were independently significant after discriminant
analysis. The difference remained for normal vaginal
deliveries alone (table II), but after abnormal vaginal
deliveries and caesarean sections the incidence was
similar for women who did and did not have epidural
anaesthesia. Caesarean sections were associated with
higher rates of symptoms regardless of the type of
anaesthesia used. For neckache, only onset in the
first week was associated with epidural anaesthesia,
whereas for tingling in the hands only onset at 2-13
weeks was associated.

SPINAL AXIS COMBINATIONS

Backache, headache, neckache, and tingling in the
hands and fingers were closely interrelated. Many
women with backache reported one or more of the
other symptoms. To determine whether the relation
between epidural anaesthesia and backache could
explain the other associations, we conducted discrimi-
nant analyses of each of the individual symptoms
including backache as an independent (controlling)
variable. In no case did epidural anaesthesia remain a
significant predictor of spinal axis symptoms other
than backache. Complex multiway tabulations con-
firmed this finding. The relation between epidural
anaesthesia and these symptoms was present only
in women who had backache. They can probably
be regarded as extensions of an epidural associated
symptom complex, of which backache is the main
component.

VISUAL DISTURBANCES AND DIZZINESS OR FAINTING

Dizziness or fainting episodes were reported by 102
(2- 1%) of the women who had epidural anaesthesia
compared with 109 (1-6%) who did not (p<0 05).
Visual disturbances were reported by 83 (1 7%)
women after epidural anaesthesia and 91 (1-3%) after
deliveries without epidural anaesthesia. Both differ-
ences were significant after discriminant analyses,
although the crude difference for visual disturbances
was not significant. For normal and abnormal vaginal
deliveries the crude differences were not significant for
either symptom. And for caesarean sections relatively
high rates occurred both with and without epidural
anaesthesia (table II).

Visual disturbances were often reported with
migraine (odds ratio 20 2), so we examined this
symptom separately in women with and without
migraine. The association between epidural anaes-
thesia and visual disturbances was present only when
disturbances occurred jointly with migraine. This was

confirmed by discriminant analysis. The association
between epidural anaesthesia and visual disturbances
was therefore deemed to be secondary.

Dizziness or fainting was also reported more often
with migraine (odds ratio 12 - 1). However discriminant
analysis including migraine as a confounding variable
showed that epidural anaesthesia remained an inde-
pendent predictor. Only dizziness or fainting starting
within a week of delivery was associated with epidural
anaesthesia.

PARAESTHESIAS

In response to an open ended question about un-
listed symptoms 22 women reported numbness or
tingling in the lower back, buttocks, or upper leg and a
further four reported the same symptom in the lower
leg. Of these 26 women, 23 had had epidural anaes-
thesia. This difference was highly significant and was
independent of backache.

DURATION OF SYMPTOMS

Although we defined long term symptoms as those
lasting longer than six weeks, most had in fact lasted
much longer. About two thirds were still present at the
time of our inquiry. It was clear that many problems
had become chronic. Discriminant analyses of
symptoms associated with epidural anaesthesia for
different durations were consistent with each other and
did not alter any of the findings described above.

Discussion
We have found several long term symptoms asso-

ciated with epidural anaesthesia in addition to back-
ache, which we had already reported.6 These other
symptoms were all less common than backache, several
were related anatomically to the spinal axis and were
related statistically to backache. Among the spinal
axis symptoms backache was dominant; headache
(including migraine), neckache, and tingling in the
hands were related to epidural anaesthesia only when
reported jointly with backache.
We previously postulated that backache after

obstetric epidural anaesthesia could result from
postural problems during labour and that the effect is
exacerbated when both mobility and discomfort feed-
back are inhibited by epidural block.6 Many symptoms
began in the first week after delivery but in some
women backache and tingling in the hands did not
appear until several weeks after the birth, although
they were still associated with epidural anaesthesia.
This suggests initial stresses which in some cases
required additional postpartum triggers to precipitate
symptoms. For headache and neckache, however, only
symptoms of immediate onset were clearly associated
with epidural anaesthesia and for tingling in the hands,
only later onset. The sequence of symptom generation
is probably complex.

Asian women showed the same relative excess of
backache and headache after epidural anaesthesia
as white women, but they also had several other
symptoms not related to epidural anaesthesia. These
symptoms probably arise from osteomalacia, and this
suggests an additional dimension to the generation of
spinal axis symptoms. The postpartum symptoms of
Asian women are the subject of another paper.
Long term spinal headaches were reported after

four (2 5%) spinal blocks and five (0-1%) epidural
anaesthetisations. These headaches are generally
believed to resolve quickly even if untreated,8 and this
belief is therefore called into question. Kitzinger also
noted that headache after dural tap sometimes per-
sisted for many weeks, although the number ofwomen
affected was not given.9 This report was based on
a non-random sample of 453 women readers of
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an Australian parent's magazine and of 455 attend-
ing National Childbirth Trust meetings who had
responded to a query about their experience ofepidural
anaesthesia and subsequent effects. Improvements in
anaesthetic technique, especially the use of different
needles, may alter the risk of spinal headache. Never-
theless, in view of the recent increase in use of sub-
arachnoid anaesthesia for caesarean section, further
examination of the association with spinal headaches,
even though based on small numbers, is urgently
required.

Paraesthesias in the legs and lower back were also
mentioned by Kitzinger.9 Our data on numbness or
tingling in the legs or lower back were elicited only in
response to an open question so may have underesti-
mated the incidence. Such data, for the same reason,
are also more susceptible to reporting bias among
women who had an epidural anaesthesia. Nevertheless,
the difference was highly significant and unexplained
by backache and deserves further consideration.

Visual disturbances and dizziness or fainting were
not specifically mentioned by Kitzinger, although
some women described a kind of sensory confusion.9
We found that both of these symptoms were associated
with migraine, and the association between epidural
anaesthesia and visual disturbances seemed to be
secondary to the association with migraine. For dizzi-
ness or fainting, however, it was less clear whether the
same applied. Further research is needed to elucidate
this point.
We have identified independent associations

between several long term symptoms after childbirth
and epidural anaesthesia. Care was taken to avoid
reporting bias and there was no evidence of enhanced
reporting of other symptoms by women who had
epidural anaesthesia.67 Nevertheless, a hidden factor

might account for these associations. Further examina-
tion with different investigational methods including
randomised trials, is needed. The impact of the
symptoms on the women's lives also needs to be
assessed. Epidural analgesia is unquestionably the most
effective form of pain relief available for labour''02 and
as such is used by large numbers of women.'3 These
next stages of inquiry are therefore urgent.

Dr J Selwyn Crawford participated in the original design of
the study until his death in August 1988. We thank the
women who took part in the study. The work was funded by a
grant from the Department of Health.
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Treatment of natal cleft sinus: a
prospective clinical and economic
evaluation

H T Khawaja, S Bryan, P C Weaver

Many surgical techniques are used for treating natal
cleft sinus, yet recurrence rates are high.' This study
evaluated two commonly used treatments: excision
and primary closure, and excision and healing by
secondary intention.

Patients, methods, and results
Among adult patients with symptomatic natal cleft

sinus, those with abscess formation or diabetes
mellitus, those on steroids, and those judged unsuitable
for day case surgery were excluded from the trial. Over
49 months, 46 consecutive patients entered the trial
and were randomly allocated to a treatment group by a
system of sequentially numbered opaque sealed
envelopes.

Surgery was undertaken under general anaesthetic.
Following excision, primary closure was achieved with
deep mattress prolene sutures and the patients dis-
charged home on the same day (group 1), or the cavity
was packed with gauze soaked with aqueous proflavine;
the pack was changed daily and the patient allowed
home when packing was tolerable without parenteral
analgesia (group 2).

All patients were reviewed weekly until healing
occurred and also six and 12 months later. Healing was

defined as complete epithelialisation of the operative
site. In group 2 the proflavine pack was changed daily
for the first week and replaced by a silicone foam,
which was renewed weekly until healing occurred. In
group 1 the sutures were removed on the 14th
postoperative day. If primary closure failed the wound
was allowed to heal bygranulation.

Length ofadmission, outpatient visits, district nurse
visits, days off work, days to complete healing, and
recurrence at six and 12 months were measured. An
"intention to treat" analysis2 was used for between
group comparisons. Confidence intervals for popula-
tion differences between medians were calculated
based on the median differences between the unpaired
samples of observations.
The table compares the groups and describes the

outcome variables. In group 2 all patients had complete
healing of the wound with no recorded complications.

Outcome of treatment of natal cleft sinus by excision and primary
closure or excision and secondary healing. Values are medians
unless otherwise stated

Group 1- Group 2- Median difference
primary secondary between groups
closure healing (95% confidence
(n=23) (n=23) intervals)

Age (years) 25 23 NA
Sex (male:female ratio) 19:4 17:6 NA
No of pits 2 NA
No of days in hospital I* 3 NA
No of days to healing 14t 41 -23 (-28 to -20)
No of days offwork 19 5 42 -22 (-26 to - 17)
No of outpatient visits 2 6 -3 (-4 to -3)
No of visits by district

nurse 0 4 -4 (-4 to -4)

NA= not applicable.
*Day case surgery.
tSutures removed on the 14th postoperative day.
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