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Prophylactic Neuraxial Morphine
Against Post-Dural Puncture Headache:
A Meta-Analysis
Kuo-Chuan Hung1,†, Li-Chen Chang2,†, Ping-Hsin Liu2,
Hsiu-Jung Lin2, Wei-Hung Chen2,*, Cheuk-Kwan Sun3,4,*
Objective: Reducing the risk of post-dural puncture headache (PDPH) remains a clinical
FKDOOHQJH7KLVPHWDDQDO\VLVDLPVDWLQYHVWLJDWLQJWKHH൵HFWVRISURSK\ODFWLFQHXUD[LDOPRUSKLQH
on risk and severity of PDPH.
Methods: CENTRAL, EMBASE, and MEDLINE were searched for randomized controlled
trials (RCTs) and non-RCTs that compared participants with or without neuraxial morphine
prophylaxis against PDPH from inception till January 4, 2021.
Results: Of the seven eligible studies involving 3,949 participants (RCT = 4, non-RCT = 3)
published between 1992 and 2020, six focused on parturients receiving spinal anesthesia or
undergoing epidural procedures with an unintentional dural puncture and one investigated
women subjected to spinal or epidural anesthesia with an inadvertent dural puncture. Our
results demonstrated no association between the use of neuraxial morphine and risks of PDPH
>UHODWLYH ULVN 55     FRQ¿GHQFH LQWHUYDO &,   ±   SDUWLFLSDQWV@
DQG HSLGXUDO EORRG SDWFK UHTXLUHPHQW 55    &,  ±   SDUWLFLSDQWV  DV
ZHOO DV KHDGDFKH VHYHULW\ PHDQ GL൵HUHQFH    &,  WR   SDUWLFLSDQWV 
Consistently, subgroup analysis (i.e., RCT vs. non-RCT) and sensitive analysis revealed similar
¿QGLQJV%HVLGHVXVHRIQHXUD[LDOPRUSKLQHLQFUHDVHGWKHULVNRISUXULWLV 55 &,±
24.12, 132 participants).
Conclusion:7KHUHZDVQRHYLGHQFHVXSSRUWLQJWKHH൶FDF\RISURSK\ODFWLFQHXUD[LDOPRUSKLQH
against post-dural puncture headache. Other pharmacological strategies for prophylaxis or
headache alleviation should be initiated when dural puncture occurs especially in high-risk
patients such as parturients.
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Introduction

N

euraxial analgesia and anesthesia are
common approaches to achieving proce-

dure-related pain relief among parturients. The
application of labor epidural analgesia or neuraxial anesthesia provides distinct advantages
IRU WKLV SDWLHQW SRSXODWLRQ EHFDXVH RI H൵HFWLYH
labor pain control by the former and the avoid-
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ance of airway management in the latter taking
LQWRDFFRXQWWKHSRWHQWLDOKLJKULVNRIGL൶FXOW
airway during caesarean section.1,2 Although
previous studies support the use of neuraxial analgesia for labor pain by demonstratLQJ LWV H൶FDF\ DQG VDIHW\ LQ SDUWXULHQWV ZLWKout increasing their risks of cesarean delivery
or instrumental vaginal delivery,3,4 postdural
puncture headache (PDPH) remains a potential iatrogenic complication of neuraxial blockade.5 A previous meta-analysis5 and a largescale study involving 23,358 cases6 showed an
incidence of accidental dural puncture-related
3'3+ XS WR  ±  LQ SDUWXULHQWV 7KH
occurrence of PDPH not only increases the
length of hospital stay but it also impairs the
quality of patient care and the satisfaction of
patients.7
Management strategies for PDPH vary
with symptom severity, ranging from conservative treatment to epidural blood patching (EBP).
Because there is no consensus on the optimal
treatment, the management approaches are
highly heterogeneous.8 For those in favor of
EBP, issues still exist regarding the choice of
patients, the post-procedural timing of implementation, and the treatment strategy for those
with initial EBP failure.9 Moreover, patients
who refuse EBP and those with absolute (e.g.,
postpartum coagulopathy) or relative (i.e.,
fever, preeclampsia) contraindications for the
procedure9,10 pose another challenge to PDPH
treatment. The COVID-19 pandemic also
raised a concern regarding the use of EBP in
those having contracted the disease.11
Taking into account the inadequacy of
current evidence regarding the therapeutic
strategies against PDPH, 9 prophylaxis may
be a rational approach. Despite the promising findings from one published randomized
controlled trial (RCT) and a large-scale retrospective study on 3,537 patients that showed
the effectiveness of prophylactic intrathecal
or epidural morphine for the prevention of
PDPH,12,13 several studies failed to demonstrate

significant differences in the risk of PDPH
between patients with neuraxial morphine
prophylaxis and those without.14-16 In addition,
potential respiratory depression associated
with the use of neuraxial morphine in this
clinical setting is another crucial concern for
clinicians.17-19 Therefore, we aimed at explorLQJWKHSURSK\ODFWLFH൵HFWLYHQHVVRIQHXUD[LDO
morphine against PDPH by performing a metaanalysis of available studies.

Materials and Methods
This meta-analysis was reported according to the Preferred Reporting Items Systematic
Reviews and Meta-Analysis (PRISMA) guidelines20 and was registered with PROSPERO
(CRD42021228906).

Search strategy
To perform this analysis, comparative
trials that reported the occurrence of PDPH
with or without neuraxial morphine prophyOD[LVZHUHLGHQWL¿HGIURPHOHFWURQLFGDWDEDVHV
including Embase, Medline, and Cochrane
Central Register of Controlled Trials from
inception to January 4, 2021. Only trials published in English were included. A sensitive
search strategy was conducted by combining the following keywords with the Boolean
2SHUDWRUV RI ³$1'´ DQG ³25´ 6SLQDO
RU LQWUDVSLQDO RU GXUDO RU LQWUDGXUDO RU
HSLGXUDORUOXPEDU RUWKHFD RULQWUDWKHFDORUVXEDUDFKQRLG RUVXEDUDFKQRLG 
RU UHJLRQDO $1' PRUSKLQH RU RSLRLG 
$1' SRVWGXUDO SXQFWXUH KHDGDFKH RU
3'3+ 7KHVHDUFKVWUDWHJLHVDQGV\QWD[IRU
one of these databases (i.e., Embase) can be
found in Table 1.

Study selection criteria and data
extraction
The titles and abstracts of the acquired
studies were examined independently by two
reviewers to identify eligible articles compar-
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Table 1. Search Strategy for Embase.
Database

Embase

#

Search syntax

1

6SLQDORULQWUDVSLQDORUGXUDORULQWUDGXUDORUHSLGXUDORUOXPEDU RUWKHFD RU
 LQWUDWKHFDO RU VXEDUDFKQRLG  RU VXE DUDFKQRLG  RU UHJLRQDO
1HDU SXQFWXUH RULQMHFW RUDQHVWK RUDQDHVWK RUQHHGOH WLDENZGH

2

DQHVWKHVLDHSLGXUDOH[SRUDQHVWKHVLDVSLQDOH[SRU,QMHFWLRQV6SLQDOH[SRUOXPEDU
SXQFWXUHH[S

3

Morphine or opioid*

4

RSLDWHDJRQLVWH[SRUPRUSKLQHGHULYDWLYHH[S

5

SRVWGXUDOSXQFWXUHKHDGDFKHRU3'3+ WLDENZGH

6

SRVWGXUDOSXQFWXUHKHDGDFKHH[S

7

(#1 OR #2) AND (#3 OR #4) AND (#5 OR #6)

ing the risk of PDPH between patients receiving dural puncture with neuraxial morphine
prophylaxis and those without. The criteria for
HOLJLELOLW\RIVWXGLHVLQFOXGHG  DGXOWSDWLHQWV
DJH\HDUV ZLWKGXUDOSXQFWXUH  LQtervention group included the use of epidural
or intrathecal morphine with no restrictions on
dosage; (3) control group included placebo or
no treatment. The exclusion criteria were (1)
studies that focused on the pediatric population, (2) those in which information regarding primary outcomes was unavailable. The
selected studies were independently investiJDWHGE\WZRDXWKRUVIRUWKH¿QDODQDO\VLV7ZR
reviewers independently performed the extracWLRQRIGDWDWKDWLQFOXGHGSULPDU\DXWKRU\HDU
of publication, sample size, patient characteristics, study setting, and outcomes (e.g., risk
of PDPH). On encountering disagreements, a
third author was involved to help in reaching
a consensus. If data on primary or secondary
outcomes were not available in a study, the
corresponding author was contacted for further
information.

PDPH was according to the criteria of each
trial.

Assessment of risk of bias for
included studies
Two authors evaluated the risk of bias
in the eligible randomized controlled trials
(RCTs), including the overall risk of bias and
the risk of bias of individual studies, using the
criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions.21 The
potential risk of bias was rated by assigning a
rating rank of “low”, “high,” or “unclear” to
each trial. For observational studies, quality
assessment was performed by using the Newcastle-Ottawa Scale (NOS) based on three
domains (i.e., study group selection, group
comparability, and outcome of interest ascertainment).22 The Selection, Comparability, and
Outcome domains were assigned a maximum
of four, three, and two stars, respectively.
A higher number of stars represents a better
quality of the study (i.e., the highest quality
study is given nine stars). Any disagreements
were solved through discussion.

Primary outcome and secondary
outcomes

Statistical analysis

The primary outcome was the risk of
PDPH and EBP requirement, while the secondary outcomes included changes in the severity
of PDPH and the risks of other adverse events
(e.g., pruritis or nausea). The definition of

Review Manager (RevMan 5.4; CoSHQKDJHQ7KH1RUGLF&RFKUDQH&HQWUH7KH
Cochrane Collaboration, 2014) was used for all
data analysis. For dichotomous outcomes (e.g.,
risk of PDPH), we calculated the risk ratios
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(RR) with 95% confidence interval (CI) with
the Mantel-Haenszel method using the randomeffects model because clinical and methodological heterogeneity was expected among the
studies. We evaluated the heterogeneity with
the I2 statistics, in which I2 levels of 25%, 50%
and 75% are considered to be of low, moderate,
and high degrees of heterogeneity, respectively. We performed subgroup analyses of the
design of studies (i.e., RCTs vs. non-RCTs) to
identify potential contributors to heterogeneity. Besides, a post-hoc sensitivity analysis was
performed by omitting certain studies from
data synthesis to explore the robustness of our
findings. When 10 or more studies reported a
VSHFL¿FRXWFRPHWKHSUREDELOLWLHVRISXEOLFDtion bias were assessed by visual inspection of
the funnel plots. We used a two-tailed test in
which a probability value p < 0.05 was considHUHGVWDWLVWLFDOO\VLJQL¿FDQW
The reliability of conclusions drawn from
the cumulative evidence was evaluated by trial
sequential analysis (TSA) [TSA viewer version
 %HWD ZZZFWXGNWVD @ WR LGHQWLI\

5HFRUGVLGHQWL¿HGWKURXJK
GDWDEDVHVHDUFKLQJ
(n = 696)

false-positive or false-negative findings from
multiple testing and sparse data.23 The required
information size (RIS) and the trial sequential
monitoring boundaries were computed for the
primary outcomes. The variance was obtained
from data retrieved from the included studies.
The anticipated intervention effect is considered to reach a sufficient level of evidence
when the cumulative Z curve crosses the TSA
boundary where no further studies are needed,
while insufficient evidence to reach a conclusion is implicated when the Z curve fails to
cross the TSA boundaries or reach the RIS.
We applied two-sided tests with a type I error,
power, and relative risk reduction of 5%, 80%,
20%, respectively,24 to dichotomous outcomes
for the computation of RIS.

Results
Inclusion and exclusion of Studies
Figure 1 shows the reasons for study inclusion and exclusion. Of a total of 696 eligible
records retrieved from the databases, 101 were

$GGLWLRQDOUHFRUGVLGHQWL¿HG
WKURXJKRWKHUVRXUFHV
(n = 0)

5HFRUGVLGHQWL¿HG Q 
'XSOLFDWHGUHFRUGVH[FOXGHG Q 
5HFRUGVDIWHUGXSOLFDWHV
removed (n = 595)
([FOXGHGE\WLWOHDQGDEVWUDFW
([FOXGHGE\WLWOHDQGDEVWUDFW Q
Q 

)XOOWH[WDUWLFOHVDVVHVVHG
IRUHOLJLELOLW\ Q 

6WXGLHVLQFOXGHGLQ
TXDOLWDWLYHV\QWKHVLV Q 

$UWLFOHVH[FOXGHG
• Review article (n = 2)
1RLQWHUYHQWLRQJURXS Q 
1RRXWFRPHVDYDLODEOH Q 

6WXGLHVLQFOXGHGLQ
PHWDDQDO\VLV Q 
Fig. 1 Preferred reporting items for systematic reviews and meta-analyses flow diagram for identifying eligible
studies.
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removed because of duplications and 581 were
excluded after initial screening of the titles and
abstracts. Of the 14 remaining eligible reports
for full-test review, 7 were excluded because of
no outcome available (n = 1), incompatible selection criteria (i.e., no intervention group) (n =
4), or being a review article (n = 2). Finally, a
total of seven comparative studies12-16,25,26 were
included in the current meta-analysis (Fig. 1).

Characteristics of included studies
Seven comparative studies involving
3,949 participants published between 1992 to
2020 were analyzed. The study characteristics are demonstrated in Table 2. Of the seven
studies, four were RCTs12,14,16,26 and three were
retrospective observational studies.13,15,25 Six
studies focused on parturients receiving spinal
anesthesia or undergoing epidural procedures
with an unintentional dural puncture, 12-16,26
while one study investigated women subjected
to spinal anesthesia or epidural anesthesia with
an inadvertent dural puncture.25 The sample
size ranged from 50 to 3,537. Although five
studies indicated the duration of follow-up
with a minimum of two days,12-14,16,26 the other
two studies did not specify this duration.15,25
Three studies reported a dosage of intrathecal
morphine ranging from 50 to 200 mcg,14,16,26

while one study used epidural morphine at a
dose of 3 mg12 and the other applied epidural
morphine or intrathecal morphine at a dose of
 PJ DQG  ±  PFJ UHVSHFWLYHO\25 On
the other hand, two studies did not specify the
dosage of opioids.13,15

Risk of bias assessment
The risks of bias of individual RCTs
are summarized in Figure 2. The risks of bias
caused by allocation concealment, blinding
of outcome assessment, or other bias (e.g.,
information regarding conflict of interest was
unavailable) were found in one,14 two,12,14 and
three12,14,26 of the RCTs, respectively. Although
the registered information was unavailable in
three RCTs,12,14,26 we considered the risk of reporting bias to be low as the primary outcome
was available in these studies. For non-RCTs
(Table 3), we awarded nine stars to two
studies,13,15 and seven stars to one study which
did not specify the duration of follow-up after
dural puncture or mention the dropout rate.25

Primary outcome
Prophylactic effect of neuraxial morphine
against post-dural puncture headache
Seven studies involving 3,949 patients
(morphine group, n = 2,474 vs. control group,

Table 2. Characteristics of included studies.
Study

Setting

Sample Needle
size
size

Abboud
199214*
Al-metwalli
200812*

Route

Dosage of
morphine

Follow-up
(days)

Country

Parturients receiving spinal
82
25-G SN
IT
200 μg
3
United states
anesthesia for
Parturients with unintentional
50
17-G EN Epidural
3 mg

Saudi arabia
dural puncture
Parturients with unintentional
Epidural
Brinser 201915
80
17-G EN
NA
NA
United states
dural puncture
or IT
Nulliparous receiving CSE
Hein 201026*
90
27-G SN
IT
50 μg, 100μg
4
Sweden
analgesia for labor pain
Parturients receiving spinal
United
Martlew 200913
3,537 25-G SN
IT
Diamorphine†

anesthesia for CS
Kingdom
Postpartum patients with
Peralta 202016*
61
17-G EN
IT
ȝJ

United states
unintentional dural puncture
¶
Williams
Women with unintentional
Epidural
4 mg or
United
57
NA
NA
201325
dural puncture
or IT ±J§
Kingdom
5DQGRPL]HGFRQWUROOHGWULDO&6(FRPELQHGVSLQDOHSLGXUDO&6&DHVDUHDQVHFWLRQ*JDXJH(1HSLGXUDOQHHGOH
61VSLQDOQHHGOH,7LQWUDWKHFDO†GRVDJHXQNQRZQ1$QRWDYDLODEOH¶for epidural route; §for intrathecal route.
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shown). Nevertheless, there was a moderate to
high heterogeneity among the included studies
in our primary analysis (I2 = 71%). Sensitivity analysis showed no significant effect on
outcome through omitting certain trials. TSA
demonstrated that the cumulative Z-curve
FURVVHGWKHIXWLOLW\ERXQGDU\VXJJHVWLQJVX൶cient evidence supporting these outcomes (Fig.
4).

Impact of neuraxial morphine on the risk of
epidural blood patch requirement

Fig. 2 Risks of bias of individual studies.

The forest plot on seven available studies
with a total of 3,949 patients (morphine group,
n = 2,474 vs. control group, n = 1,475) shown
in Figure 5 did not demonstrate statistical sigQL¿FDQFH 55 &,±p =
0.48; I2 = 26%) in the risk of EBP requirement
following neuraxial morphine prophylaxis.
Consistently, subgroup analysis and sensitivity
DQDO\VLVVKRZHGVLPLODU¿QGLQJV

Secondary outcomes
n = 1,475) were available for analysis of the
prophylactic effect of neuraxial morphine
against PDPH. A forest plot on the risk of
PDPH is presented in Figure 3. The pooled
55 ZDV   &,  ±  p =
0.11), demonstrating similar risks of PDPH
between patients receiving neuraxial morphine
and those without. In addition, RCTs and
QRQ5&7VVKRZHGQRVLJQL¿FDQWGL൵HUHQFHLQ
the risk of PDPH on subgroup analysis (p =
0.89). Subgroup analysis based on the route
of opioid administration (i.e., only intrathecal
vs. epidural or intrathecal) demonstrated that
different routes of opioid administration had
no impact on the risk of PDPH (Figure not

Impact of neuraxial morphine prophylaxis
on the severity of PDPH
Three studies involving a total of 191
patients (morphine group, n = 94 vs. control
group, n = 97) were available for analysis. The
forest plot demonstrated comparable levels of
SDLQEHWZHHQWKHWZRJURXSV PHDQGL൵HUHQFH
&,WRp = 0.59; I2 =
67%) (Figure not shown). Sensitivity analysis
VKRZHGQRVLJQL¿FDQWLQÀXHQFHRQRXWFRPHE\
omitting certain trials.

Impact of neuraxial morphine prophylaxis
on the risk of adverse events
Two studies with a total of 132 patients

Table 3. Quality of included studies assessed with Newcastle Ottawa scale (n = 3).
Number of stars awarded in each domain
Study
Selection
Comparability
Outcome
0D[LPXP ＊ )
0D[LPXP ＊ )
0D[LPXP ＊ )
Brinser 2019
＊＊＊＊
＊＊
＊＊＊
Martlew 2009
＊＊＊＊
＊＊
＊＊＊
Williams 2013
＊＊＊＊
＊＊
＊
14

Total score
(out of 9)
9
9
7
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(morphine group, n = 65 vs. control group, n =
67) were available for the analysis of adverse
events. The forest plot demonstrated an inFUHDVHGULVNRISUXULWLV 55 &,WR

Study or Subgroup

Morphine
Events Total

Control
Events Total Weight

24.12, p < 0.0001; I2 = 0%), while the risk of
QDXVHDZDVVLPLODU 55 &,
to 4.18, p = 0.42; I2 = 67%) between the two
groups (Figure not shown).

Risk Ratio
M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

Fig. 3 Forest plot for comparing the risk of post-dural puncture headache with or without neuraxial morphine
SURSK\OD[LV&,FRQ¿GHQFHLQWHUYDO0+0DQWHO+DHQV]HO

&XPXODWLYH
=6FRUH

5HTXLUHGLQIRUPDWLRQVL]HLVD7ZRVLGHGJUDSK

5HTXLUHGLQIRUPDWLRQVL]H 

8
7

)DYRXUV
0RUSKLQH

6
5
4
3
2

=FXUYH

1

-1

)DYRXUV
Control

-2

1XPEHURI
SDWLHQWV
(Linear scaled)

-3
-4
-5
-6
-7
-8

Fig. 4 7ULDOVHTXHQWLDODQDO\VLVRIWKHSURSK\ODFWLFHৼHFWRIQHXUD[LDORSLRLGDJDLQVWSRVWGXUDOSXQFWXUHKHDGDFKH
ZLWKWKHULVNRIW\SHಾHUURUDQGSRZHUVHWDWDQGUHVSHFWLYHO\7KHYDULDQFHFDOFXODWHGIURPWKHGDWD
REWDLQHGIURPWKHLQFOXGHGWULDOVZLWKWKHUHODWLYHULVNUHGXFWLRQ 555 VHWDW
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Study or Subgroup

Morphine
Control
Events Total Events Total Weight

Risk Ratio
M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

)LJForest plot for comparing the risk of epidural blood patch requirement with or without neuraxial morphine
SURSK\OD[LV&,FRQ¿GHQFHLQWHUYDO0+0DQWHO+DHQV]HO

depression, particularly in patients with carDiscussion
diopulmonary diseases, pre-existing respiratory conditions (e.g., obstructive sleep apnea),
Because there are no consensual guide- and concomitant administration of systemic
18,29
remain important clinical concerns.
lines on the management of PDPH,27,28 clari- opioids
¿FDWLRQRIWKHH൵HFWRISURSK\ODFWLFQHXUD[LDO The onset of respiratory depression can be
30,31
while early-onset
morphine on the risk of PDPH could facilitate early, late, or biphasic;
the establishment of a standard protocol for respiratory depression could appear as soon as
those requiring spinal analgesia or anesthe- 30 to 90 minutes after opioid administration
32
sia through dural puncture to minimize the due to its rapid vascular uptake, delayed declinical impact of this condition. However, pression of the respiratory drive may occur up
current evidence supporting the prophylac- to 6 to 18 hours following neuraxial morphine
33
tic use of neuraxial morphine against PDPH injection because of its rostral spread to the
remains insufficient. Through a meta-analysis brainstem through the cerebrospinal fluid
of RCTs and observational studies, we showed (CSF). The process has been reported to cause
that neuraxial morphine was associated with a maximum depression between 6.5 and 7.5
34,35
A
neither a prophylactic effect nor a reduc- hours after morphine administration.
tion in EBP requirement in patients with dual previous large-scale study on a total of 8,927
puncture. Moreover, the severity of PDPH was obstetric and 12,434 non-obstetric patients
not influenced by the application of neuraxial UHSRUWHGDQLQFLGHQFHRI±IRULQPRUSKLQH7KHVH¿QGLQJVKLJKOLJKWHGWKDWQHXU- WUDWKHFDOPRUSKLQHZLWKDGRVHUDQJHRI±
axial morphine may not be indicated for PDPH 0.8 mg as well as an incidence of between 0%
and 2.8% for epidural morphine injection with
prophylaxis or pain control.
19
Despite the routine application of neur- DGRVHUDQJHRI±PJ Therefore, current
axial opioids in obstetric anaesthesia or an- practice guidelines recommend a low-dose
algesia, the adverse side-effect of respiratory neuraxial morphine with multimodal analgesia
16
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in the setting of obstetric anaesthesia or analgesia.18 For determining the degree of respiratory monitoring (i.e., intensity, frequency, and
duration) in parturient patients receiving neurD[LDORSLRLGVULVNVWUDWL¿FDWLRQDQGSHULRSHUDtive risk assessment are recommended.18
A previous report showed a reduction in
PDPH by 36% (from 48% to 12%) through the
administration of epidural morphine at a dose
of 3 mg at the end of delivery, followed by a
booster dose at 24 hours via an in situ epidural
catheter.12 In this way, the finding endorsed
the use of a relatively high dose of neuraxial
morphine for PDPH prophylaxis that may
increase the risk of respiratory depression and
also the associated untoward side-effects. As
RCTs addressing the impact of prophylactic
neuraxial morphine on the risk of PDPH were
rare, a previous meta-analysis36 was unable to
provide pooled evidence for this issue. Through
incorporating RCTs and non-RCTs into a metaanalysis involving 3,949 participants, we found
that neuraxial morphine had no significant
impact on the risk of PDPH. In addition, there
was no difference in the risk of EBP requirement between patients receiving neuraxial
morphine and those without. Therefore, for
patients with dural puncture, other strategies
instead of neuraxial morphine may be indicated
for reducing the risk of PDPH.
Two previous meta-analyses have demonstrated the inability of routine bed rest after
dural puncture to prevent PDPH,37,38 while the
UROHRIÀXLGVXSSOHPHQWDWLRQUHPDLQVXQFOHDU37
Pooled evidence from previous meta-analyses
suggested the effectiveness of several strategies including the insertion of an intrathecal
catheter following dural puncture, the use of
atraumatic needles, a lateral decubitus position
during lumbar puncture, and the application of
prophylactic epidural blood patch for reducing
the risk of PDPH. 36,39-42 On the other hand,
DOWKRXJKWKHH൵HFWLYHQHVVRIVRPHDSSURDFKHV
such as continuous epidural saline pumping,
intrathecal normal saline administration, and

17

prophylactic dexamethasone following dural
puncture have not systematically analyzed,
they have been shown to be effective against
PDPH in several RCTs.43-45
Although two previous studies in Israel28
and UK27 reported that most hospitals (e.g.,
71%) perform EBP for PDPH after failure
of conservative measures, a recent prospective international study involving 24 countries
reported a different set of criteria that justify
the use of EBP in patients with increasing
intensity of PDPH after initial diagnosis. 46
Nevertheless, regardless of its indication, the
application of EBP for PDPH may be associated with immediate (e.g., risk of accidental
dural puncture) and subsequent long-term complications (i.e., 3 months) such as backache,
headache, and analgesic use.46,47 Besides, the
necessity of EBP appears questionable taking
into account the similar outcome (i.e., mild
headache) between patients receiving EBP and
those without seven days after the onset of
PDPH.46 Therefore, it is possible that prophylactic pharmacological interventions, which
may prevent or reduce the severity of PDPH,
may reduce the need for EBP and also its associated short- and long-term complications.
Although the application of neuraxial morphine
may be the missing piece of the jigsaw puzzle,
ZHIRXQGQRVLJQL¿FDQWDVVRFLDWLRQEHWZHHQLWV
prophylactic use and the severity of PDPH.
This meta-analysis had several limitations that need to be considered for accurate
LQWHUSUHWDWLRQRILWV¿QGLQJV)LUVWEHFDXVHDOO
studies included in the present study were conducted in the relatively young female population, the results cannot be extrapolated to other
subgroups of patients (e.g., male or elderly).
Second, the high heterogeneity among the
included studies arising from variations in parameters including the dose of morphine, the
size of needle used, and the route of drug administration may blemish the reliability of the
primary outcome. Third, such a small sample
size makes subgroup analyses and sensitivity
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analyses even more challenging to interpret.
5HY &' GRL 
CD000331.pub4.
Finally, the possibility of a dose-dependent
5.
&KRL37*DOLQVNL6(7DNHXFKL/HWDO3'3+LV
response still exists, 16 taking into considera common complication of neuraxial blockade in
ation the effectiveness reported in one of the
SDUWXULHQWVDPHWDDQDO\VLVRIREVWHWULFDOVWXGLHV
&DQ -$QDHVWK  GRL 
included studies that adopted a higher dose
BF03021057.
12
(i.e., 3 mg). Further large-scale trials focusing 6. 6SULJJH -6 +DUSHU 6-$FFLGHQWDO GXUDO SXQFWXUH
RQGRVDJHH൵HFWDUHZDUUDQWHGWRVXSSRUWWKLV
and post dural puncture headache in obstetric
DQDHVWKHVLD SUHVHQWDWLRQ DQG PDQDJHPHQW D
¿QGLQJ

Conclusion
The current meta-analysis demonstrated
no significant association of the prophylactic
use of neuraxial morphine with the risk of postdural puncture headache, the requirement for
epidural blood patch, and headache severity
in women undergoing nueraxial analgesic or
anesthetic procedures. Therefore, the results
of the present study did not support neuraxial morphine prophylaxis against post-dural
puncture headache, although a dose-dependent
effect cannot be ruled out. Further large-scale
WULDOVDUHZDUUDQWHGWRVXSSRUWWKH¿QGLQJV

7.

8.

9.

10.

&RQÀLFWVRI,QWHUHVW
11.
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