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the blood patch’s effectiveness in treating PDPH. For data collection and anal-

treating PDPH is known as the blood patch. A systematic review of the scien-
tific literature with a meta-analytic study was conducted and previously regis-

recommendations of the PRISMA. A guiding question was formulated follow-
ing the acronym PICO. The research and preliminary screening strategy were
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[ONom

ysis, two authors independently selected studies, assessed the risk of bias, and
extracted data. The primary outcome was the effectiveness rate of using the
blood patch. Following the meta-analysis, an analysis of the certainty of the
evidence was conducted. Our electronic search data resulted in 1118 studies;
three were included in the meta-analysis. The blood patch has a favorable ef-
fect compared to placebo or other drug interventions in reducing headaches
associated with PDPH.

Keywords
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Spinal Punctures, Subarachnoid Spaces

1. Introduction

Dural or lumbar puncture involves passing a needle through the dura mater into
the subarachnoid space, where cerebrospinal fluid (CSF) can be found. It is a stand-
ard procedure performed for therapeutic diagnostic purposes or spinal anesthesia.
However, this procedure is not without risks, and its main complication is post-
dural puncture headache (PDPH) [1] [2].

Sometimes, PDPH is a complication that cannot be avoided. Under a pathophys-
iological aspect, this condition develops from the constant loss of CSF volume
through the puncture hole in the dura mater, which results in a reduction in intra-
cranial pressure, retraction of membranes and structures sensitive to pain, and cer-
ebral vasodilation. The headache usually appears or worsens when the patient as-
sumes an upright position, attributing the orthostatic nature to PDPH [3].

When refractory, the diagnosis must be reconsidered, and differential diagnoses
must be excluded, including meningitis, pre-eclampsia, cerebral venous thrombosis,
subdural hematoma, subarachnoid hematoma, brain tumor, and stroke, among oth-
ers [4]. Among patients diagnosed with this condition, around 39% have persistent
symptoms for at least a week, which are refractory to conservative treatment [5].

PDPH is generally a self-limiting condition, and about 53% of headaches dis-
appear with conservative treatment (rest, hydration, and symptomatic treatment)
within four days. However, in other cases, symptoms may persist for weeks, months,
or even years. Headache can become chronic, with the longest PDPH reported last-
ing five years [6] [7].

Currently, the treatment approach is based on limited clinical trials, observa-
tional studies, and experience in clinical practice. PDPH treatment can be divided
into four stages: conservative treatment, aggressive medical treatment, conven-
tional invasive therapy, and aggressive invasive treatment. There are no hard and
fast rules for choosing treatment; however, they involve the severity of symptoms,
patient preference, and urgency for relief. The technique of choice is considered
the gold standard for PDPH therapy, and it is known as a blood patch. This pro-

cedure involves the injection of autologous blood into the epidural space to com-
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press the dural sac and occlude the CSF passage orifice, avoiding volume loss and
intracranial hypotension [8] [9].

There is a lack of evidence to prove the effectiveness of conservative treatments,
such as rest, hydration, methylxanthine derivatives, acetaminophen, non-steroidal
anti-inflammatory drugs, and adrenocorticotropic hormone. Furthermore, con-
servative management is only symptomatic and allows the maintenance of CSF
volume loss through the orifice of the dura mater [10] [11].

The high success rate and low incidence of complications make the blood patch
the gold-standard treatment for PDPH. Autologous blood in the epidural space
acts as a clot that compresses the epidural sac, raising intracranial pressure and,
in addition, preventing CSF leakage [12] [13]. The blood patch success rate ranges
from 77% to 96% [14]. Conducted a blind randomized clinical trial in a non-ob-
stetric population with 40 patients diagnosed with PDPH for seven days, compar-
ing blood patches and conservative treatments. At the end of the 7th day, head-
ache was present in 3 (16%) patients treated with blood patch and 18 (86%) treated
with conservative therapy [1] [6].

Despite this, clinical studies evaluating the effectiveness of using blood patches
in PDPH were conducted using insufficient participants, requiring in-depth in-
vestigation into the certainty of such evidence. For this, a systematic review with
meta-analysis, which is at the top of the pyramid of evidence in medical research,
is necessary.

Through systematic review, it is possible to compile, in an organized way, many
qualitative and quantitative results. This helps the interpretation of consistencies
and inconsistencies found between primary studies investigating the same ques-
tion [15] [16]. One of the main advantages of meta-analysis is that it applies when
there are several studies on a specific intervention. Still, there are doubts about
whether the small number of individuals involved could mask their results. In
these cases, meta-analysis increases the “n” of research, allowing greater security
in decision-making. Furthermore, when the number of studies on a given subject
is scarce, as in the present study, meta-analysis will enable us to gather the evi-
dence available at the time of the study and point out areas where there is a need
for further research [17] [18].

Finally, given the factors mentioned above, it is of fundamental importance to
investigate the effectiveness of using the blood patch as a first-choice treatment in
patients diagnosed with PDPH and, therefore, justifying the carrying out of a sys-
tematic review with meta-analysis, given its ability to aggregate information, ana-
lyze data and critically synthesize it, to provide updated material on the best sci-
entific evidence for health professionals. Therefore, the objective of this systematic
review was to analyze the effectiveness of the blood patch as a first-choice treat-
ment for PDPH.

2. Materials and Methods

The review was previously registered in the International Prospective Register of
Systematic Reviews (PROSPERO) under protocol CRD42023405805. The study was
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carried out following the recommendations of the Systematic Reviews and Meta-
Analyses (PRISMA), which allows the optimization of the systematic review report
and is useful for critically evaluating reviews that have already been published.

The elaboration of the guiding research question was determined following the
acronym PICO (Population, Intervention, Comparator, and Outcome). Thus, the
question is: “Given the population of patients diagnosed with high-intensity post-
dural puncture headache (P), the first-choice treatment with blood patch (I), when
compared to conventional analgesic treatment and placebo (C) in patients with

the same diagnosis, is it effective in reducing pain (O0)?”

2.1. Eligibility Criteria and Characterization of the Intervention (I)

This review included randomized clinical trials that applied the blood patch as
an intervention in individuals diagnosed with PDPH. The blood patch may have
been compared with conventional drug treatment, placebo, or other drug ther-
apy alternatives. Studies were eligible regardless of publication status and lan-
guage.

The following steps/criteria were followed:

1. Studies were collected that quantified the effectiveness of first-choice blood
patch treatment in patients with high-intensity PDPH;

2. Studies published in any language were included;

3. The individuals researched are people diagnosed with PDPH;

4. Individuals of any age were included;

5. Individuals using public or private healthcare systems were included.;

6. The intervention factor “use of blood patch” should be present.

Studies should evaluate the pain reduction outcome after the intervention using
an appropriate scale, such as the visual analog pain scale.

As established in the PROSPERO protocol, the cutoff point for the parameters
that demonstrate the effectiveness of using the blood patch to treat PDPH was
defined according to the criteria adopted in each article included in this review.
Subsequently, this assessment was considered to limit the categories adopted in

the data extraction stage.

2.2. Preliminary Search and Screening Strategy

The central search strategy was conducted online in 3 databases: Medline/PubMed,
Cochrane Library, and VHL.

An advanced search was carried out for published scientific articles and tech-
nical materials (published or not) whose central theme was the effectiveness of
using the blood patch in patients with PDPH.

For all studies, the strategy adopted was based on the PICO structure, with re-
lated keywords and more common synonyms adopted (Table S1).

In all cases, the descriptors were chosen based on preliminary research results
within the scope of critical evaluation by researchers in the area members of the

review team. The team also read systematic reviews related to the theme pro-
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posed in the present study, and the final criterion for selecting keywords was
sensitivity; that is, more comprehensive strategies were preferred for precise
searches.

The search strategies were adapted to the standards of each database regarding
the use of filters and Boolean operators. Selection filters were used for the com-
parator. In addition, eligible studies from the bibliographic references of the in-
cluded studies were also included. To ensure the efficiency and precision of the
entire study inclusion process, the screening was carried out in three sequential
and cumulative stages, each with its verification criteria:

A. Title analysis (for criteria 1 and 2, described in item 2.3);

B. Analysis of the summary (for criteria 3, 4, and 5, described in item 2.3);

C. Analysis of the full text (for criterion 7, described in item 2.3) using the Ray-

yan application (available at: https://rayyan.qcri.org/welcome), which provides

agility and selection of articles for inclusion (or exclusion ) in the study.

This initial screening was carried out by two reviewers (LMSA and EASB) in-
dependently due to the possibility of a high degree of methodological variability
and type of data that demonstrate the effectiveness of using the blood patch as a
first-choice treatment in patients with PDPH; it was established in the PROS-
PERO protocol the possibility of adding new inclusion and exclusion criteria to
analyze which measurement methods and types of data were most prevalent and

most homogeneously used in the assessment of such consequences.

2.3. Description of Data Extraction and Final Screening

Two reviewers (LMSA and ESBA) independently performed data extraction and
final screening. A third reviewer (GRVB) resolved the differences between the two
reviewers through meetings and dialogues.

Excel® software from the Microsoft 365 Office package tabulated the collected
data. The database comprised the main fields provided for parametric and non-
parametric data from the included studies. The extraction only started when the
two reviewers responsible for this stage presented convergent results.

Data were collected according to the following criteria:

1. Type of study;

2. The research used time and methodology to obtain data that demonstrate the
effectiveness of the blood patch as a first-choice treatment in patients with PDPH;

3. Detail of the intervention (use of the blood patch as first-choice treatment in
PDPH);

4. Process of recruiting research participants;

5. Risk factors of the study population, when available;

6. Possible withdrawals of research participants;

7. Results obtained;

8. Participant inclusion and exclusion criteria.

In addition, information was collected to analyze the risk of bias and effect

measurements, as well as the methods used to measure them.
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Aiming to increase the power of comparison, homogeneity of experimental de-
signs, and natural scientific advancement to the data described in the literature,
only studies that contained at least one group of individuals who used the blood
patch for the treatment of PDPH and this group was compared with a group with
a group of individuals who used conventional analgesic medication or placebo (9)
who had their treatment in public or private health institutions (10). Therefore,
studies that aimed to analyze parallel issues (11) were excluded.

At this stage, aiming for greater methodological rigor, criteria 1 to 7 were re-
checked based on the full text of the selected studies, and then, the definitive

screening (8 - 11) was carried out.

2.4. Main Outcome and Secondary Outcomes

The main outcome to be analyzed was the effectiveness rate, that is, the effec-
tiveness of using the blood patch as a first-choice treatment in patients with
PDPH.

The effect measures analyzed in the outcomes are mean, standard deviation,
median, and confidence intervals, in addition to the sample size of the Treated (blood
patch) and Control (conventional pharmacological therapy/placebo) groups. These
measures were extracted, considering the initial assessment and follow-up after

the intervention.

2.5. Analysis of Risk of Bias and Certainty of Evidence

Two reviewers (LMSA and EASB) independently assessed the risk of bias in the
included studies following the criteria proposed by the Cochrane Collaboration,
which is based on the following domains:

1. Randomization process;

2. Deviation from intended interventions;

3. Lack of outcome data;

4. Measurement of results;

5. Selection of the reported result

The risk of bias for each domain analyzed was judged as low, high, or uncertain.
Disagreements between reviewers regarding assessing the risk of bias were re-
solved through discussion mediated by the third reviewer (GRVB). After analyz-
ing the risk of bias and conducting the meta-analysis, the GRADE tool (Grades of
Recommendations, Assessment, Development, and Evaluation Working Group)

was used to analyze the certainty of the evidence.

2.6. Data Synthesis and Statistical Analysis Strategy

The meta package (version 6.5-0) implemented in R language was used to perform
the meta-analyses. The random effects model was used for meta-analysis to pro-
vide a summary effect size, which represents the means of a distribution of effects
from the included studies. The homogeneity of studies was measured through the

heterogeneity test using T2 and 12 statistics. As the analyzed outcomes were meas-
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ured using categorical (dichotomous) data, the odds ratio (Odds Ratio, OR), with
95% CI, was used for dichotomous outcomes.

Heterogeneity was considered significant if the p-value determined by the chi-
square test was less than 0.1, the I-square test (I2) was greater than or equal to
50%, or visual inspection of the Forest Plot graph revealed studies with discrepant

effect sizes and confidence intervals compared with other studies.

3. Results
3.1. Study Search Results

Searches in PubMed, VHL, and Cochrane Library databases initially resulted in 1,118
studies. Two hundred ninety-five duplicate works were excluded, leaving 823 for
screening. After the first stage of reading titles and abstracts, 40 studies were selected
for reading the full text. Subsequently, 37 studies were excluded because they needed
to meet the inclusion criteria. Therefore, three studies were chosen for inclusion in

this review, and their data were subjected to meta-analysis (Figure 1).
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Figure 1. Diagram of the study selection steps for systematic reviews.

3.2. Included Studies

The three studies only included patients over 18 years of age who were diagnosed
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with PDPH by a neurologist in two of them and by an anesthetist in the remaining
study. Regarding intervention, each study compared the blood patch with a different
therapeutic approach, namely conservative treatment, intravenous cosyntropin, and
placebo. In all of them, the primary outcome was the same — a reduction in headache
after the intervention. Scales suitable for this purpose were used to assess pain in-
tensity. In the first study, of 6 patients, 1 required a second application of the blood
patch for complete pain relief [19], which was compared with placebo. Another
study, after evaluating the intervention compared with placebo, demonstrated the
presence of headache classified as mild in 3 of 19 patients who received the blood
patch, compared to 18 of 21 patients who received the placebo [20]. Finally, the
study that evaluated the effectiveness of the blood patch compared to cosyntropin
showed an improvement in PDPH in 11 of 13 patients who received the intervention
with the blood patch versus 8 of 15 patients who received cosyntropin [21].

All studies met the inclusion criteria for a population diagnosed with PDPH,
pain assessment using an appropriate scale, and use of the blood patch as an in-

tervention compared to conservative treatment or placebo (Table 1).

3.3. Risk of Bias in Included Studies and Analysis of Certainty of
Evidence

The risk of bias analysis, carried out using the ROB2 tool, classified the three studies
with bias as “some concerns.” OF 5 domains analyzed (randomization process, devi-
ation from intended interventions, missing outcome data, outcome measurement,
and selection of reported outcome), four were classified as “low risk” of bias, and only
one was classified as “high risk” of bias (in domain 5, selection of the reported out-
come). Thus, due to the analysis of domain 5 (selection of the reported result), the
general risk of bias was classified as “some concerns.” In domain 1, the randomiza-
tion process, all studies were classified as “low risk,” as there was a randomly gener-
ated randomization sequence and, in two studies, the allocation sequence was hidden
until participants were enrolled and assigned to the interventions - only in one study
it was not reported whether the allocation sequence was hidden. In domain 2, devia-
tion from intended interventions, all studies were classified as “low risk” of bias;
therefore, participants received the intervention previously designated by the ran-
domization process. Only in the study by F van Kooten [20] did two patients who
were allocated to conservative treatment insist on being treated with the blood patch;
however, when this request was not met, these individuals refused participation and
withdrew their consent. Consequently, this fact did not generate any deviation in the
intervention. Regarding domain 3, lack of results data, the classification was “low
risk” of bias, as, for all participants, outcome data were available at the end of the
study. In domain 4, outcome measurement, the three studies were classified as “low
risk” of bias; therefore, they all used appropriate scales to measure headaches. Finally,
in domain 5, selection of the reported result, the works were classified as “high risk”
of bias. Only F van Kooten’s study [20] produced results analyzed according to a pre-
analysis plan finalized before unblinded outcome data were available for analysis
[20]. The other two studies, [21] [22], did not report whether there was such a plan.
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Furthermore, domain five also analyzed whether there were multiple eligible out-
come measurements, such as, for example, assessment of the outcome at different
time points, and all studies assessed headache at more than one point after the inter-
vention, fulfilling this criterion (Figure 2 and Figure 3).

The certainty of evidence was analyzed using the GRADEpro tool, a platform
that facilitates the management of a systematic and transparent decision-making
process based on evidence. This tool allows for a collaborative approach to as-
sessing the quality of evidence and developing recommendations, promoting
more efficient action. The quality of the evidence was high from the insertion of

data obtained by the study and the meta-analytic calculation (Table 2).

Table 1. Results of studies included in the review.

Authors  Methodological . Control . .
. Participants Intervention Protocol Main Outcome Results
/Year Design Group
Blood patch: the patient was Nineteen patients received a
. placed in lateral decubitus, and blood patch, and 21 received
Guidance o .
the back was flexed, sterilized, conservative treatment. The
on absolute . .
t for 24 and covered. Sterile gloves were primary outcome, headache
rest for
h d used. A needle was placed in the 24 hours after randomization,
ours an
intake of at epidural space using the loss of occurred in 11 (58%) com-
intake of a
Double-Blind . resistance technique. Subse- pared with 19 (90%) patients
. 40 (over 18 least 2 liters X Presence or absence of .
[14] Randomized o quently, 20mL of blood was with- allocated to active and con-
. . yearsold)  ofliquid X . headache after treatment. .
Clinical Trial dailv. Th drawn from the antecubital vein, servative treatment, respec-
aily. The
Yf | 15-20mL was slowly injected into tively. Seven days after ran-
use of anal-
. the epidural area, and the needle domization, headaches re-
gesics was . . .
A hib was removed. The subject was mained present in 3 (16%)
not prohib-
.p kept supine for a few minutes, af- versus 18 (86%) patients in
ited. ) . .
ter which there were no further the active and conservative
restrictions. groups, respectively.
In the placebo group, no pa-
tient reported complete pain
relief. Two described a reduc-
tion in headache intensity as
shown on the analog scale at
Blood patch (slow epidural injec- the 2-hour assessment, but
. tion of 10 to 20 ml of autologous with resurgence 24 hours
Double-Blind . . . . .
. 12 (18- 70 blood into the space below which Presence or absence of later. Five of six patients
[19] Randomized Placebo . o
Clinical Trial €2 old) the dura mater had been pene- headache after treatment. achieved relief in the group
trated during the original proce- randomized to active treat-
dure). ment at baseline, which was
maintained at subsequent
evaluation. The patient who
did not get relief in the active
treatment group received a
second blood patch.
Presence or absence of  Fifteen individuals received
headache after treatment, intravenous cosyntropin
. Cosyntro- X -
Double-Blind ) . using a headache score  (group A), and 13 received
. 28 (18 - 65 pin 500 mcg Blood patch epidural and normal .
[21] Randomized . . on a numerical scale (0 the blood patch (group B).
o . years old)  in 1000 cc saline 1000 cc. i .
Clinical Trial £ sali no pain, 10 worst pain) ~ Seven days after treatment,
of saline.

on days 1, 3, and 7 after
the procedure.

seven patients had headaches
in group A and only two in B.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

% 25% 50% 75%  100%

| . Low risk o fbias D Unclear risk of bias . High risk of bias

oT M

Figure 2. Result of the risk of bias analysis.

Blinding of participants and personnel (performance bias)

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

Other bias

Centro Médico Naval dos EUA (2016)

F Van Kooten (2007) | (#

JSeebacher (1989) | (#

Figure 3. Risk of bias summary: reviewers’ judgments on each risk of bias item for each
included study.

3.4 Meta-Analysis

In the present research, the meta-analysis included data from the blood patch in-
tervention in the 7-day follow-up since this information was standard in the three
studies that compared the intervention with a control group. Figure 4 shows that
the blood patch intervention favors reducing headaches compared to the control
group, conservative treatment, or cosyntropin (according to the study methodol-
ogy) (diamond positioned on the left). All three studies included in the analysis
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demonstrated that the effect of the blood patch is favorable for reducing PDPH.
Furthermore, the data from this research showed heterogeneity between studies

without statistical significance (12 = 44%).

Experimental Control Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random)
Oedit et al. 2007 3 19 18 21 —.— 0.03 [0.01;0.18] 55.5%  43.5%
Seebacher et al. 1989 0 6 6 6 H—f— 0.01 [0.00; 0.35] 23.3% 14.7%
CMNEU 2016 2 13 7 15 p 0.21 [0.03; 1.28] 212%  41.8%
Common effect model 38 42 0.06 [0.02; 0.20] 100.0% -

Random effects model

Heterogeneity: 12 = 44%, 12 = 1.0071, p = 0.17
Test for overall effect (common effect): z = -4.70 (p < 0.01) 0.001 0.1 1 10 1000
Test for overall effect (random effects): z = -3.30 (p < 0.01) [Blood Patch] [Control]

0.05 [0.01; 0.31] == 100.0%

Figure 4. Meta-analysis of the comparison between the intervention with the blood patch
and the control for the outcome of reducing PDPH.

Data from this research demonstrated an Odds Ratio of 0.05 (95% CI, 0.01 to
0.31). When the odds ratio is less than one, exposure to the intervention reduces
the chance of the patient continuing with PDPH. In short, this means that expo-
sure to the intervention reduces the likelihood of the patient continuing to have a

headache after the puncture by 95%.

4. Discussion

Systematic review with meta-analysis plays a fundamental role in the clinical con-
text, providing a rigorous and comprehensive approach to synthesizing scientific
evidence. By compiling results from multiple primary studies, meta-analysis al-
lows for a more accurate assessment of the effect of an intervention or exposure
in a given population. In this context, a more precise estimate of the average effect
emerges, increasing statistical power and reducing the uncertainty associated with
isolated results from individual studies [23]. Additionally, meta-analysis can re-
veal trends and patterns that may not be evident in a single study, identifying sig-
nificant differences and generalizing results to a broader range of patients. This
systematic and quantitative approach is essential for making evidence-based clin-
ical decisions, as it provides more reliable information to guide medical practice
[15] [24]. Meta-analysis is crucial in clinical research, providing a comprehensive
view of results and strengthening the evidence base for improving healthcare qual-
ity [25] [26].

Because PDPH can cause debilitating symptoms, significantly affecting patients’
quality of life, this study sought to systematically evaluate the available data to de-
termine whether the blood patch is effective for treating this frequent and often dis-
abling condition. The results of this review provide valuable information for clinical
decision-making and could significantly impact current practice [27] [28].

Based on the available information, the data from the present research provides
solid evidence that the blood patch is an effective treatment for reducing PDPH.
The results of the meta-analysis, risk of bias analysis, and analysis of certainty of
evidence corroborate this data. Currently, the blood patch is recommended for pa-

tients with persistent PDPH, even after conservative treatment has been attempted,
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Table 2. Analysis of the certainty of evidence.

Blood patch for PDPH treatment compared with placebo.

Patient or Population: Patients diagnosed with PDPH.

Setting: Patients who underwent lumbar puncture and developed PDPH.

Intervention: Blood patch.

Comparison: Placebo and/or conservative treatment.

Anticipated absolute effects* (95% CI)

Ne of Certainty of the

Risk with conservative Risk with Relative L. .
Outcomes treatment or blacebo Blood Patch  Effect Participants Evidence Comments
i (Studies) (GRADE)
Presence of headache after 0 per 100 Not 4 @ @ @ 0 Headache reduction with
. . 74 per 100 . . .
the intervention (0to 0) estimable (3 RCTs) High blood patch intervention

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the

relative effect of the intervention (and its 95% CI). CI: confidence interval. Grade Working Group grades of evidence. High cer-

tainty: we are very confident that the true effect lies close to that of the estimate of the effect. Moderate certainty: we are moderately

confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different. Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different

from the estimate of effect. Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be

substantially different from the estimate of effect.

which involves rest, intravenous hydration, analgesics, and caffeine [29]. Previous
studies demonstrated that headaches persisted in 86% of cases in which conserva-
tive treatment was used for patients with moderate to high-intensity PDPH [20].
Furthermore, a systematic review with meta-analysis showed that the blood patch
was more effective than conservative treatment in reducing severe PDPH. These
findings highlight the importance of the blood patch as a preferred therapeutic
option for more intense cases of PDPH.

In the management of PDPH, it is expected to use bed rest and intravenous
hydration as therapeutic measures. However, it is essential to highlight that no
evidence indicates the benefits of bed rest in preventing or treating headaches. On
the contrary, it has been found that bed rest may increase the risk of developing
PDPH when compared to early ambulation [4]. Furthermore, intravenous hydra-
tion does not control groups. Two studies, in particular [14] [22], did not provide
these essential data. One of the studies [22] mentioned that the inclusion of par-
ticipants required the presence of severe headache, classified by the patient him-
self on a visual analog scale, but no specific mean values were provided. Another
14 study [14] only mentioned that patients had persistent PDPH without classify-
ing pain intensity. Furthermore, another limitation was the need to clearly define
the criteria used by neurologists [14] [22] and anesthetists [21] to diagnose PDPH.
These limitations highlight the importance of providing complete and consistent
data for a more accurate assessment and adequate interpretation of the results
obtained in the studies analyzed. Future research must be more rigorous in this
aspect, ensuring the inclusion of relevant information, such as average pain before

randomization, to strengthen the validity and reliability of the results.
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Recently, studies have emerged investigating the potential of blood patches as a
prophylactic measure to prevent the development of PDPH [30] [31]. From future
perspectives, it is essential that research follows this line of investigation and ex-
pands understanding of the effectiveness and safety of the blood patch in this con-
text. Inertia in the appropriate treatment of PDPH can lead to significant limita-
tions in the quality of life of affected patients. Therefore, investing in studies to
improve clinical approaches and provide better results for patients with PDPH is

essential to minimizing the impacts of this debilitating condition.

5. Conclusion

The present systematic review with meta-analysis demonstrated the effectiveness
of the blood patch as a treatment in patients with PDPH. By compiling results
from multiple primary studies, meta-analysis allowed for an accurate assessment
of the effect of this intervention in a specific population. The data analyzed con-
sistently indicated significant headache relief in patients undergoing the blood
patch, strengthening the evidence favoring its use as the preferred therapy for this
condition. Furthermore, the risk of bias analysis demonstrated the robustness of
the included studies, minimizing the possibility of distorted or biased results. The
analysis of the certainty of evidence, in turn, reinforced the reliability and con-
sistency of the results, providing a solid basis to support clinical recommendations
related to the use of the blood patch in the treatment of PDPH. These findings
have important implications for medical practice, offering professionals an effec-
tive, evidence-backed therapeutic option to improve patients’ quality of life af-
fected by this debilitating condition. However, as the number of primary studies
that evaluate the blood patch in the clinical management of PDPH is too low, fur-
ther research is needed to increase the “n” of the studied population to optimize
dose administration, among other pertinent assessments. Systematic and evi-
dence-based approaches are essential to improve healthcare quality and provide
reliable information to guide medical practice. They should be encouraged in the

context of translational research.
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Appendix

Table S1. PICO strategy (population, intervention, comparator, and outcome) and central search engines for regular studies.

Target

Description Uniterms

Population
/Condition

Strategy used in the regional portal of the virtual health library

#1.

MR: (Cefaleia Pds-Pung¢do Dural) OR (Post-Dural Puncture Headache)
OR (Cefalea Pospuncion de la Duramadre) OR (Cefalalgia P6s-Pungdo Dural)
OR (Cefalalgia P6s-Pungdo Lombar) OR (Cefaleia P6s-Pungdo Lombar)
OR (Cefalgia Pés-Pungao Dural) OR (Cefalgia Pés-Pun¢ao Lombar)

OR (Headache, Post-Dural Puncture) OR (Headache, Postdural Puncture)
OR (Headaches, Post-Dural Puncture) OR (Headaches, Postdural Puncture)
OR (Post-Dural Puncture Headache) OR (Post-Dural Puncture Headaches)
OR (Post-Lumbar Puncture Headache) OR (Postdural Puncture Headache)
OR (Postdural Puncture Headaches) OR MH: C10.228.140.546.699.124$

1. Post Dural
Puncture Head-
ache

Intervention

#2.

MR: (Placa de Sangue Epidural) OR (Placa de Sangue Epidural)
OR (Blood Patch, Epidural) OR (Parche de Sangre Epidural)
OR (Blood Patchs, Epidural) OR (Epidural Blood Patch)
OR (Epidural Blood Patchs) OR (Patch, Epidural Blood)
OR (Patchs, Epidural Blood) OR MH: E02.095.125$
OR MH: E02.319.267.530.580.300.145$

1. Epidural Blood
Plate

Boolean
Operator

#3.

OR e AND
#1 AND #2

Strategy used in the MEDLINE database (PUBMED)

Population
/Condition

#1.

“Post-Dural Puncture Headache” [Mesh] OR (Headache, Post-Dural Puncture)
OR (Headache, Postdural Puncture) OR (Headaches, Post-Dural Puncture)
OR (Headaches, Postdural Puncture) OR (Post Dural Puncture Headache)

OR (Post-Dural Puncture Headaches) OR (Post-Lumbar Puncture Headache)
OR(Postdural Puncture Headache) OR (Postdural Puncture Headaches)

1. Post-Dural
Puncture Head-
ache

Intervention

#2.
1. Blood Patch, “Blood Patch, Epidural” [Mesh] OR (Blood Patch, Epidural) OR (Parche de Sangre Epidural)
Epidural OR (Blood Patchs, Epidural) OR (Epidural Blood Patch) OR (Epidural Blood Patchs) OR
(Patch, Epidural Blood) OR (Patchs, Epidural Blood)

Boolean
Operator

#3.
#1 AND #2

OR e AND

Strategy used in the central database (Cochrane Library)

Population
/Condition

#1.
MeSH descriptor: [Post-Dural Puncture Headache] explode all trees
#2.

1. Post-Dural (Post-Dural Puncture Headache) OR (Headache, Post-Dural Puncture) OR (Headache,
Puncture Postdural Puncture) OR (Headaches, Post-Dural Puncture) OR (Headaches, Postdural
Headache Puncture) OR (Post Dural Puncture Headache)

OR (Post-Dural Puncture Headaches)
OR (Post-Lumbar Puncture Headache) OR (Postdural Puncture Headache)
OR (Postdural Puncture Headaches)
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Continued
Bool #3.
oolean OR e AND
Operator #1 AND #2

#4.

MeSH descriptor: [Blood Patch, Epidural] explode all trees

. 1. Blood Patch,
Intervention #5.

Epidural
(Blood Patchs, Epidural) OR (Epidural Blood Patch) OR (Epidural Blood Patchs) OR (Patch,
Epidural Blood) OR (Patchs, Epidural Blood)

#6.

Boolean #4 OR #5

OR e AND
Operator #7.

#3 AND #6
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