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Management of Accidental Dural Puncture and
Prophylaxis of PDPH
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Summary

Accidental or inadvertent dura puncture during epidura anaesthesia results in high incidence of post dural
puncture headache (PDPH). Spinal or intrathecd catheter in such asituaion, provides aconduit for administration of
appropriaeloca anaestheticfor rapid onset of intraoperative surgical anaesthesiaand postoperative pain relief. This
procedure prevents PDPH if catheter left in situ for > 24 hrs and also avoids the associated risks with a repeat
attempts at epidural analgesia.

Primary aim of this study was to observe the effect of spina catheter on incidence of PDPH, and to assess
early and delayed complications of spinal catheterization by epidural catheter.

In prospective clinical study 34 patients who had accidental dura puncture during epidural anaesthesiawere
included. The catheter meant for epidural use was inserted in spinal space and used for spina anaesthesia and
postoperative analgesia. Catheter was removed between 24-36hrs after surgery.

The incidence of accidenta dural puncture was 4% (34/ 846). Two patients 5.88% (2/34) had transient pares-
thesiaduringspinal catheter insertion. Postdural puncture heedache occurred in 11.76% (4/34) patients. Two patients
required epidura blood patch and two patients were managed with conservative treatment. No patient had any
seriousintraoperative or postoperative side effects.

Epidural catheter can beused asspinal catheter to manage accidenta dural puncture without serious complica-
tions, and it also prevents PDPH.
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Introduction

Accidentd dural puncture duringepidurd occurs
in0.4t06.0% patients.! Duetolarge openingand as-
sociated CSFleak, largenumber of patients (75-86%)
devel op post-durd punctureheadache(PDPH), which
ismostly severein nature.2 Epidural blood patch isan
effectivetreatment of severe post-dural puncture head-
achehowever, its effectivenessdecreasesif duramater
punctureiscaused by alargebore needle? Epidural

cathetershave been used to prevent severe PDPH and
manage accidentd dural punctureby insertion of epi-
dural catheter in to the subarachnoid spaceand using
them asspinal catheter for continuousspind anaesthe-
sia45 Intrathecd catheter insertion following uninten-
tional dural puncture reducesthe requirement for epi-
dural blood pach.®

Thirty-four casesintended for epidurd anaesthe-
siawere managed successfully with epidural catheter
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inserted in subarachnoid space after accidental dural
puncture.

Thisisaprospectiveclinical study of thirty-four
patients who had inadvertent dura punctureduring epi-
durd or combined spind epidurd anaesthesiabetween
1.1.2004 to 15.5.08. Hospital Ethical committee ap-
provd andinformed (written) consent wastaken from
all the patientsbefore procedure.

Technique Epidurd spacewasidentified by loss
of resistanceto air in all caseswith due asepsis. If inad-
vertent dural punctureoccurred, epidural catheter (18G
or 20 G) wasinserted 2-3cm in subarachnoid space
by oneof the senior anaesthetist (one of the authors),
who had previousexperience of spinal catheterization
and more than 15 years experience in anaesthesia.
Catheter position was confirmed by easy aspiration of
clear CSF and initial dose of 0.5% heavy bupivacaine
(0.5-1.0ml) was given. Catheter wasfixed and leve of
anaesthesiawas assessed. Increments of 0.5% heavy
bupivacainewas given as and when required.

Spinal catheters were removed between 24-36
hrs postoperatively. Patientswereobserved for 7 days
in the hospital andlater onfollow-up wasdone ether
through concerned surgeon during patient’ svisittothe
hospital or by persona communication. I ntraoperdtive
datawas collected regarding patientsprofile, probable
causeof dural puncture, typeof surgery and immediate
complication during or after catheter insertion. Post-
operatively datawas collected regarding tota doses of
intrathecd drugs, post-spinal headache and any other
complications. Patientswho developed PDPH were
managed with parenterd fluids, anagesic drugsand epi-
durd blood patch.

Results

During 1.1.2004to 15.5.08 accidentd dural punc-
turewas noticed in 34 (3.8%) patientsout of 885 pa-
tients scheduled for varioussurgeries under epidurd or
combined spinal epidurd anaesthesia(Table-1& Teble-
2). Thepossible causes of accidental dural puncture
areshownin Table-3; anatomica difficulty and repeated
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Table 1 Incidence of dural puncture, sex ratio and
mean age of the patients

Total number of epidurals 85

Inadvertent dural puncture A

Incidence 38%
MaeFemalerdio 20femde 14 mde
Mean age (SD) 47 (+17.67) years

Table 2 Types of surgical proceduresand incidence
of accidental dural puncture(n)

Number of
cases

Accidental
dural puncture

Typesof surgical
procedures
Abdominal hysterectomy

Hip # for decompression
hip screw

03
o
Hip arthroplasty

Knee arthroplasty
Incisiond herniarepair
Inguinal herniarepair
Laminectomy

Labour analgesia
LSCS

Cholecystectomy
Total

RRRR&ARRSK
Geses88EBR BJ

®

Table 3 Possible cause of dural puncture during
epidural precedure(n)

Difficult anatomy required morethan one attempt 17
Unable to identify loss of resistance at epidural space (6
Sudden movement of patient ®
Turning the bevel after localization of epidural space (6
Total A

attempts were responsible for dural puncturein 17
(50%) of the patients. Unableto identify lossof resis-
tanceat epidural spacein 6(17.6%), turning thebevel
after localization of epidurd spaceto facilitate catheter
insertionin 6 (17.6%), and Sudden movement of pa-
tientin 5(14.7%) patients werethe causes of acciden-
tal durd punctureinremaining half of thepatients. Out-
comeand complicationsare shown in Table- 4; inser-
tion of epidural catheter in subarachnoid space was
easily donein 32(94.11%) patients, and redirection
duringinsertion wasrequired in2 (5.88%) patientsdue



Table 4 Out come and complications of
subarachnoid catheter insertion and catheter
removal

Easy insertion 32(94.11%)
Paresthesia(required redirection) 02 (5.88%)
Mean duration of spinal catheter in situ 28.85(+392)
(Mean hrs. +SD)

Number of patientswith PDPH (%) 04/34(11.76)
Number of patients managed conservatively  02*

Number of patientsrequired epidural 02+*

blood patch

Infection at entry (exit) site Nil

Deep tissue infection Nil

Catheter tip infection Nil

CSFlek Nil
Meningitis Nil

Other neurol ogical complication Nil
(Paresthesia, Bladder or Bowe dysfunction)

Knotting of catheter either duringinsertion Nl

orremoval

*Managed with oral fluids, paracetamol andinj. diclofenac.
** Both the patient experienced backachefor 24 hrs.

to paresthesiaoninitial insertion. All thecatheters were
left in subarachnoid spacefor morethan 24 hrs (mean
28.85 + 3.92 hrs), and 4(11.76%) patients developed
postdura puncture headache (PDPH) after catheter
remova. Epidural blood patch wasoffered tofour pa-
tientswho developed PDPH after catheter removal.
Two patientsrefused and weremanaged consarvatively
by Tab paracetamoal, diclofenacinjections, intravenous
fluidsand bed rest. PDPH was cured after 4" day and
7" day consecutively inboth patients. Epidura blood
patchwas givenby 15ml in one patient and 18ml in
second patient onthe sameday after catheter removal,
relieved the PDPH instantaneously. Patients who re-
celved epidural blood patch complained of moderate
backache which wastreated with tab. paracetamol and
was relieved next day. No patient showed any sign of
CSFleak, neurological injury or recurrenceof PDPH.
No complication of catheter knottingorinfection either
attheentry (exit) siteor in degper tissueswas seen.

Discussion
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Incidenceof accidenta durd punctureduring epi-
dural varies0.4% to 6.0%", we had incidence of 3.84%
(Table-1) whichiswdl with in range. However, it was
onthe higher side of mean. It may bebecause hetero-
geneous group of patients(Teble-2), differencein ex-
perience of authors and method used for epidural lo-
calization.A ccidentd dural perforation isinversaly pro-
portional to anaesthesiologists experience’ and saline
isbetter than air for epidural localization.2 Repeated
atemptshave been associated withincreased accidenta
dural puncture?® In present study thehighest incidence
of accidental dural puncture occurred during repeated
attemptsforepidural (Table-3), either dueto difficult
anatomy or anxious, uncooperativepatients. Inour study
four patients[11.76%(4/34)] developed PDPH after
remova of epidurd catheter. Two patientswere having
mild symptomsand weremanaged withincreased ord
fluid intake and analgesics (Tablet paracetamol and
diclofenac).

An epidural blood patch (EBP) remainsthe stan-
dard againgt which dl other treatmentsfor aPDPH are
compared however it isnot without its complications.
Back pain, neck pain, legpain and paresthesias have
been reported following theadministration of an EBPX
Two obstetric patientswho did not respondto andge-
sicsweregiven epidurd blood patch (15ml and 18 ml)
and PDPH wascured. Both the patientshad moderate
backachewhich resolved over next 24 hrs.

Paresthesaduring catheter insertion isnot uncom-
mon but transient paresthesias aremostly benign. Two
patientsof our study had paresthesiaduring catheter
insertion, which resolved with redirection of catheter.
No postoperdive sideeffect wasnoticed. Inour study
all thethirty-four patients who had accidental dural
puncturewere managed by spina catheter and no in-
traoperative or serious postoperative complications
occurred. Thecontinuous spinal anaesthesiaisa stan-
dard anaesthesiatechnique, although the useof epidu-
ral catheter as spinal catheter was debatable.’> 3 The
use of epidural catheter as spinal catheter got accep-
tance dowly asit was noted that thin catheter which
were meant for continuous spinal anaesthesiawere



Jadon A et al. I ntrathecal catheterization

actudly responsiblefor neurd complicationsand their
insertion isalso difficult**® Moreand moredatais
now becoming supportive of spinal catheterization >
Ddiberateintrathecal insertion of anepidural catheter
after accidental dural puncture has been reported in
obstetric patients and found to be effectivein prophy-
laxis of PDPH.12 Theincidence of PDPH in our study
was11.76% whichis similar to other catheter related
studies,** 8 and thisincidenceisfar lessthan there-
ported PDPH incidence of 46%-86%in casesof acdi-
dental dural puncturewithout prophylaxis?

Etiology by whichspind catheter preventsPDPH
isnot known however it ispostulated that it stimulates
inflammatory cells toaccumulate near theentry of cath-
eter and closing of dural tear. Formation of fibrin
around theintrathecd catheter a thedurd teer hasadso
been described in an experimental study usingcas. 0
This aso explains that, why two of our patients re-
sponded to conservativetreatment.

Insertion of epidura catheter in spinal space after
accidental durd punctureisnow becomingcommon. A
survey inthe United Kingdom aimed to explorethe
currentmanagement of accidental durd puncturecom-
pared thefindingstoasimilar survey undertakenin 1993,
In 47 units (28%), the epidural catheter is now rou-
tinely placedintrathecaly following accidental dural
puncture. Thisis in contrast to the previous survey,
which found that catheterswere re-stedin 99%of units.
2 Qur study included cases from all specidlties and
thereforethereislarge variation in nature of surgery.
Subarachnoid catheter placement after wet tapin ob-
stetric patientsreducesthePDPH rateand doesso to
agreater extent if left in place for 24hours.” That's
why our target to keep the spinal catheter was>24 hrs
however, if time of removal was commencing at late
evening; thecatheterswere removed inthenext morn-
ing. Thereforeduration of catheter insitu isalso quite
variable becausepracticdly it wasvery difficultto re-
move catheter exactly after 24 hrs.

Epidural catheter can beused asspinal catheter
to manage accidental dural punctureduring epidural
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anaesthesia. If catheter |eft in situ for 24-36 hrs pro-
vides prophylaxis against PDPH. In our experience of
34 cases of accidental dural puncture, wefounditis
safeto practice. However, alarge doubleblind ran-
domizedtrial isnecessary to proveitsultimate safety.
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