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Abstract  

Objective: The purpose of this scholarly project was to develop an evidenced-based clinical 

practice guideline (CPG), a simplified differential diagnosis decision tree and a patient education 

handbook to guide identification, diagnosis and treatment of post-dural puncture headache 

(PDPH). The goal was to decrease hospital length of stay, decrease re-admission rates, decrease 

emergency room visits after discharge, improve patient outcomes, and improve patient satisfaction 

in the obstetrical patients at a tertiary care hospital in Maryland. Background: The most common 

type of postpartum headache is PDPH. The absence of a definitive guidelines or recommendations 

led to: (1) inconsistent identification, evaluation, diagnosis of PDPH (2) apprehension regarding 

treatment options which delayed treatment and (3) procedural errors (i.e. treatment initiation, 

volume of administration, follow-up evaluations, etc). Main ideas/ Methods: A literature search 

was conducted to identify current strategies in the treatment and management of PDPH.  A total 

of 50 studies were initially identified, but 8 met all inclusion criteria. The 8 studies included for 

review. The 8 studies included: 3 randomized control trials, 4 retrospective chart reviews and 1 

systematic review of meta-analysis and RCT. A CPG was developed based on these results of the 

8 studies.  An expert panel (n=3) used the Appraisal of Guidelines for Research and Evaluation II 

(AGREE II) tool to rate the quality of the contents within the CPG on the 23-item Likert scale.. 

The anesthesia department members evaluated the CPG using a 23-item Likert scale called a 

practitioner feedback questionnaire (PFQ) after implementation. All data was analyzed using 

descriptive statistics.  Results: The AGREE II tool revealed ratings of 96-100% in agreement with 

the CPG for all 7 domains and overall. Fifteen of the 20 item PFQ, 80-100% respondents marked 

“Strongly Agree” for “… should be approved as a CPG…,” “… I would use this in my own 

practice…”, “… will result in better outcomes…”, etc. For 2 items the 70-85% of respondents 

marked “Strongly Disagree” for “… the guideline is too rigid…” and “… the guideline is too 

expensive…” Most importantly, 83-95% of respondents marked “Strongly Agree” for “…the CPG 

should be approved…”, “… would use in my own practice…” and “… would apply the 

recommendations in my own practice…” Conclusion: The expert panel, administrators and 

anesthesia department staff all accepted the CPG and attest to the use in clinical practice. An in-

depth review of the evidence demonstrated the efficacy of EBP in PDPH treatment.  EBP provided 

complete resolution of PDPH in up to 98% of patients. When EBP was compared to conservative 

management options or other invasive treatment modalities the results of the EBP were superior.  
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Overview  

  Post-dural puncture headaches (PDPH) in the obstetrical population is described as a 

headache that occurs 24-48 hours after dural puncture (unintentional or intentional), but can occur 

up to 120 hours post dural puncture.1 Symptoms of PDPH include a positional headache (i.e., 

worse when sitting/standing), frontal/occipital/generalized location, photophobia, nausea, 

vomiting, neck stiffness, auditory disturbances, and tinnitus.1,2 Factors that increase the risk of 

developing PDPH include gender, age, vaginal delivery after dural puncture, multiple attempts of 

spinal/epidural placement and BMI greater than 40kg/m2.1 The incidence of an accidental dural 

puncture (ADP) with an epidural needle (17g needle) is 1.5%.1 Novice providers have a much 

higher incidence of ADP when placing an epidural than experienced providers-- 52% versus 

0.15%, respectively.1,3 Of those who experience an ADP, the incidence of developing PDPH is 40-

60% dependent on needle size and type of needle.1,3  

Development of PDPH results in 14% of obstetrical claims in the American Society of 

Anesthesiologists (ASA) closed claims database.1  PDPH has a significant impact on the obstetrical 

patient due to inability to perform normal activities of daily living (i.e., dressing self, eating, 

interacting/feeding newborn) and increased length of stay in the hospital.1 While PDPH can 

resolve spontaneously 7-14 days post-ADP, patients with moderate to severe presentation benefit 

from treatment.1,3 Treatment modalities of PDPH include psychological support, maintaining 

euvolemia, increased caffeine intake, oral analgesics (i.e., acetaminophen), pharmacologic agents 

(i.e., cosyntropin) and/or epidural blood patch (EBP).1 When an EBP is contraindicated, 

cosyntropin (intravenously), intrathecal catheter (ITC) insertion, epidural/ IT saline 

administration, dextran-40, gelatin-based solution, or fibrin sealant patch are potential options.1 
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Epidural Blood Patch (EBP) is the gold standard for treatment of PDPH.1,2,4,5 The 

anesthesia provider performs an EBP procedure under sterile technique.1 The EBP procedure 

requires two providers to complete the procedure and utilizes an autologous blood sample drawn 

under sterile technique. 1,4,5 One provider withdraws up to 30mL of autologous blood from the 

patient that is injected into epidural space by second provider.1,4,5 The recommended EBP 

autologous blood volume is 20-30mL or until patient experiences pain.1,3,6 The pain experienced 

at the point of maximal volume during EBP is a result of filling of the epidural space causing a 

"…tamponade…" effect to prevent further leakage of cerebrospinal fluid (CSF).3 In contrast, 

Chestnut describes the back pain experienced by the patient during an EBP as a response to clot 

formation and displacement of nerve roots.1 

Of the patients who received an EBP, 88-96% experience complete resolution of symptoms 

within 24 hours and 61% experience partial resolution initially and full resolution after one week.1 

Seventy-five percent of patients who reported only partial relief of headache symptoms initially 

reported decreased severity of symptoms, but were able to return to normal activities of daily 

living.1,3,5,6,7 The most common side effect of an EBP is lower back pain which occurred in 25-

35% of patients.1,4 Other benign side effects reported are transient paresthesia to lower extremity, 

transient increase  in temperature, neck pain (0.9%), and lower extremity radicular pain (22%).1,4 

Severe complications such as cauda equina syndrome, cranial nerve palsy, and other neurologic 

damage occurs in less than 0.03-0.1% of patients.1,8,9 Severe complications are extremely rare and 

associated with deviation in standard of care practices and large volume blood administration 

(greater than 35mL).9,10 After an EBP, patient education of signs and symptoms and reportable 

side effects are crucial to early identification and timely treatment initiation to prevent potential 

permanent effects after an EBP.1,9,10 
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The purpose of this scholarly project was to develop an evidenced-based clinical practice 

guideline (CPG), a simplified differential diagnosis decision tree and a patient education handbook 

to guide identification, diagnosis and treatment of post-dural puncture headache (PDPH). The goal 

of CPG was to decrease hospital length of stay, decrease re-admission rates, decrease emergency 

room visits after discharge, improve patient outcomes, and improve patient satisfaction in the 

obstetrical population. The target audience of the scholarly project was the anesthesia providers 

(CRNA or MDA) at a tertiary care hospital in Baltimore, MD. The creation of CPG was a 

combination of the individual work completed by three doctorate of nursing practice (DNP) 

candidates scholarly projects. The differential diagnosis decision tree (figure 1) and PDPH patient 

handbook were created by the author with content contributions from the combined scholarly 

projects within the CPG. 

Theoretical Framework 

 Theoretical frameworks are the underpinning and corner stone of translation of research to 

practice. The FADE Quality Improvement (QI) model was utilized to guide the steps and actions 

taken throughout the scholarly project. FADE QI model was developed by the Organizational 

Dynamics Institute and is a four-step process.11 The four steps of FADE QI Model include: focus, 

analyze, develop, execute.11 Step one: focus- identify problem and gather information.11 Step two: 

analyze- collect and analyze data, to establish baseline statistics of the problem, identify causes of 

the problem and identify possible solutions.11 Step three: develop- create a plan to solve the 

problem and development of measuring/ monitoring tools to gather data.11 Step four: execute and 

evaluate- implement the proposed solution and utilization of the created measuring/ monitoring 

tools to ensure the success of the scholarly project.11 After implementation, the analysis is 

completed to assess buy-in and acceptance of the scholarly project.11   
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Application of the FADE QI Model was used to create a CPG to facilitate the diagnosis 

and treatment of PDPH. Step one: Focus of the scholarly project identified PDPH in obstetrical 

population as a problem within a tertiary care hospital in Maryland. The expert panel was identified 

as champions within the institution. Step two: Analysis of internal/ external data was completed 

and influential factors were established. The baseline data and most influential factors were 

identified through data mining within the institution and literature review results were used for 

comparison to the external data. Step three: Development of a plan to create and actual creation of 

the CPG was initiated after approval from the expert panel. Step four: Execution of the CPG 

occurred by a presentation of CPG to the anesthesia department at the tertiary care hospital in 

Maryland.  

Literature Review 

A literature review was conducted using CINAHL, PubMed, and Medline. The keywords 

searched, MeSH terms, and combination of keywords that were used to search the databases 

included: post-dural puncture headache*, treatment for post-dural puncture headache AND 

epidural blood patch, epidural blood patch*, epidural blood patch AND volume, epidural blood 

patch AND timeframe of treatment*, and post-dural puncture headache* AND treatment. Fifty 

studies were found through all searches that met inclusion and exclusion criteria. Inclusion criteria 

were the recommendation of optimum blood volume for an EBP administration, the 

recommendation for most effective timeframe to administer an EBP, prophylactic and treatment 

modalities for PDPH, the efficacy of an EBP, and recent studies published within the last ten years. 

Exclusion criteria were duplicate studies, studies not written in English and case reports. Eight 

articles were selected for final review and utilized as the basis of the recommendations provided 

within the CPG. Each study was evaluated based on level I-VII, and quality rating of A-C using 
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Evidence Level Rating Guide and Quality Rating Guide (Appendix A Table A1 and Table A2).12 

The literature review was depicted in the Evidence Review Table (Appendix A Table A3).12 

    The eight studies included: three RCTs, four retrospective chart reviews and one systematic 

review of meta-analysis and RCT. All studies included did not have any statistically significant 

differences between the groups studied or reviewed.3,4,5,6,7,13,14,15 While there are similarities and 

differences among the studies, the outcomes are consistent regarding no available effective 

prophylactic modalities to decrease incidence of PDPH and an EBP as a definitive treatment 

modality for PDPH. Historically and currently, an EBP is the gold standard or definitive treatment 

of PDPH.1,2,4,5 

 Tien et al. conducted a retrospective chart review evaluating the management and incidence 

of PDPH following ADP in parturient population (N= 63).15 The study searched key terms for 

ADP, inadvertent ITC insertion, and presence of PDPH.15 The overall incidence of PDPH is 

0.15%.15 Procedures performed outside office hours and by less experienced providers had a higher 

incidence of ADP.15 PDPH developed within 24 of 38 after an ADP. Of these, 93% experienced a 

headache during the primary admission.15 EBP were administered to 9.5% of these women with 

100% resolution of a headache.15 The study design was assigned a level of evidence: IV and a 

quality rating of A (Appendix A Table A3). The strengths of this study are the full description of 

inclusion/exclusion criteria, consistent results with previous studies, conducted in one facility, and 

full disclosure of interventions utilized. The limitations of this study include potential data 

collection bias due to collection technique and inability to capture patients who developed PDPH 

after discharge due to lack of documented follow-up evaluations. The inability to capture patients 

after discharge is a result of the nature of the study--  retrospective study.15   
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 Pirbudak et al. completed  a retrospective study which evaluated the effectiveness of EBP 

as treatment of PDPH (N= 77).4 Evaluation of patients was based on the diameter of the needle, 

the number of dural punctures, the onset of PDPH, the number of EBP, and the quality of analgesia 

after 10-minutes vs. 2-hours post administration of an EBP.4 EBP decreased the duration of PDPH 

symptoms to 3.1 days versus 7 to 21 days in the control group.4 Pain severity revealed a statistically 

significant decrease at the 10-minute interval following EBP administration (p= .001).4  EBP was 

effective in relieving PDPH in 98.7% of participants.4  The study design was assigned a level of 

evidence: IV and a quality rating of B (Appendix A Table A3). The strengths of this study were 

the sample size, the duration of time of the study, and the lack of statistically significant differences 

between demographics of participants. The patient characteristics, the intervention, and the 

treatment were all analyzed for this study due to inclusion of obstetrical and non-obstetrical 

participants. The study found there were no statistically significant differences between the non-

obstetrical participants versus obstetrical participants outcomes.4 

 van Kooten et al. conducted a randomized control trial (RCT) with observer blind to 

examine the efficacy of EBP as treatment of PDPH (N= 42; n= 19 -EBP; n= 21 -non-invasive 

treatment).5 The study measured the presence/severity of a headache 24-hours after initiation of 

treatment and after one-week post-treatment.5 After 24 hours post-treatment, 90% of those in 

conservative treatment group vs. 58% of those in EBP group presented with a persistent headache.5 

At one-week post procedure, 86% of those in the conservative group complained of a headache 

vs. 16% of those in EBP group.5 Furthermore, greater than 50% of those in the conservative group 

described a headache at one-week as moderate to severe.5 An EBP is more effective as treatment 

of PDPH to decrease incidence and severity of headache.5 The study design was assigned a level 

of evidence: II and a quality rating of A (Appendix A Table A3). The strengths of this study 
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included: no cross-over from conservative to EBP group, analytical compensations made for 

statistically significant differences in patient group demographics (i.e., history of recurrent 

headaches), ample sample size for each group, and adequate power analysis of at least 80%. The 

limitations of this study are statistically significant difference between the treatment group and 

control group in the category of history of a recurrent headache (p= .02), the method of 

randomization was not described in the study, the investigators were not blind to treatment 

allocation, and there was not a placebo utilized.5  

 Paech et al. conducted a RCT to determine the optimum blood volume for EBP (N= 121).6 

The subjective rating of a headache was scored using a numerical scale from 0 to 10 after the 

patient was standing for 1 minute at specific intervals.6 The studied end-point was partial or 

complete headache resolution.6 Partial and complete headache relief revealed a statistically 

significant difference between 15ml- versus 20ml-volume administration (p= .017).6 There was no 

statistically significant difference between 20ml- and 30ml- volume administration for partial or 

complete headache relief (p= .051).6 Thus, less than 20ml is insufficient, greater than 35ml 

increases risk of neurological deficits and 20ml of autologous blood is the optimum volume for 

EBP.6 The study design was assigned a level of evidence: II and a quality rating of B (Appendix 

A Table A3). The strengths of the study were the use of a randomized control trial, use of a single-

blind, use of valid and reliable tools to measure outcomes, and a finding of no statistically 

significant differences of patient characteristics between the groups. The limitations of this study 

were the small sample size, the lack of placebo utilization, and the variation of administration 

based on human error among providers. The small sample size results in lower generalizability 

and lowers discrimination power due to use of non-parametric statistical analysis.6 
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The next studied reviewed found that not only blood volume impacts the efficacy of an 

EBP, timeframe of administration effects the efficacy as well. Booth et al. conducted a 

retrospective review to evaluate the efficacy of EBP and the volume administered during an EBP 

over a 15-year period (N= 394).3 The parameters reviewed were  the blood volume administered 

in all EBP, a need for repeat EBP and adequate timeframe of EBP administration.3 The review 

revealed, 32% of patients who had an ADP received an EBP and all patients who received an EBP 

had complete resolution of the PDPH.3  Of note, there were no statistically significant differences 

between the blood volume administered during the first EBP versus the repeat EBP (P= .09).3 The 

efficacy of the EBP correlated more so with the amount of time from ADP to EBP rather than 

solely on the blood volume (P< .001).3 However, the authors note the appropriate volume of at 

least 20mL and less than 30mL were effective volumes not resulting in any neurological 

complications.3 Booth et al. findings support  an EBP should be performed greater than 24 hours 

after ADP and should be completed before 3-4 days after ADP.3 The study design was assigned a 

level of evidence: IV and a quality rating of C (Appendix A Table A3). The strengths of the study 

were the lack of statistically significant differences in the demographics of participants and results  

were consistent with prior study results. The limitations of the study were the inability to obtain 

subjective data of patient report of pain relief and lack of reporting of records regarding PDPH 

unless the patient received EBP. 3    

In contrast to EBP as a treatment modality, investigators have evaluated the use of various 

prophylactic modalities to decrease incidence of PDPH. Suescun et al. conducted a systematic 

literature review to examine prophylactic modalities for PDPH in obstetrical population (N= 5; n= 

4 meta-analyses; n= 1 RCT).7 The author searched PubMed and The Cochrane Library databases  

from 1975 to 2014.7 The review focused on  prophylaxis of PDPH after an ADP.7 Use of 
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prophylactic EBP is not effective in preventing PDPH, but has shown delayed onset of PDPH.7  

Use of normal saline as prophylactic management of PDPH was not recommended.7 The use of 

ITC placement does not significantly reduce the incidence of PDPH.7 The study design was 

assigned a level of evidence: I and a quality rating of B (Appendix A Table A3). The strengths of 

the study were the quality and level of evidence included in the study, full disclosure of 

interventions utilized within each study and full disclosure with tables/boxes to represent results 

of findings. Limitations were publication bias towards positive findings, multiple studies included 

in the review lacked adequate blinding or randomization, potential lack of valid tools to measure 

outcomes for one study, and inclusion of four studies that were only published as abstracts not full 

articles or studies.7 

Kaddoum et al. conducted a retrospective chart review to examine the incidence of PDPH 

following ADP in parturients as well as whether ITC placement using an epidural catheter reduced 

the necessity of EBP (N=238).14 Documented cases of ADP were distributed into two groups based 

on their management: an ITC group and non-ITC group. The non-ITC involved retrying the 

epidural and threading the catheter at different lumbar level.14 The incidence of PDPH and 

necessity of EBP was analyzed using two-tailed Fisher's exact test.14 In the non-ITC group, 54% 

developed PDPH compared to only 37% in the ITC group (p= .03).14 In the non-ITC group, 31% 

required EBP compared to 13% of ITC group (p< .05).14 The insertion of an ITC following ADP 

does not have a statistically significantly decrease in the incidence of PDPH; however, the severity 

of the PDPH symptoms were decreased in the ITC group.14 The study design was assigned a level 

of evidence: IV and a quality rating of B (Appendix A Table A3). The strengths of this study were 

the sample size, the eight-year review period, and the exclusion criteria of patients with pre-

eclampsia or preexisting headaches. The limitations of this study were retrospective nature limits 
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the ability to determine the supremacy of ITC above epidural catheter placement at another lumbar 

level and limited information regarding participant demographics to assess statistical significance 

between the group (ITC group versus the non-ITC group).14 

In contrast to prophylactic modalities, investigators evaluate the efficacy of other treatment 

options for PDPH in comparison to an EBP. The use of a synthetic ACTH derivative, intravenous 

(IV) Cosyntropin, has been investigated to use when EBP is contraindicated. Hanling et al. 

conducted an RCT to evaluate the effect of IV cosyntropin compared to EBP for treatment of 

severe PDPH symptoms (N= 28).13 Efficacy of IV cosyntropin and EBP were evaluated 

immediately post-treatment as well as post-treatment day 1, 3, and 7.13 The evaluation was based 

on self-reported verbal pain scores and functional limitations related to headache pain score on a 

subjective 10-point Likert scale.13 EBP had statistically significant improvement in PDPH 

symptoms as compared to IV cosyntropin on day one post-treatment (p < .001). 13 However, there 

was no difference between cosyntropin and EBP immediately after treatment, day 3 or day 7.13 

Hanling et al., reports that while EBP should still be the standard of treatment for severe PDPH 

due to cost of the medication and negative side effect profile. However, the use of IV cosyntropin 

is beneficial when EBP is contraindicated.13 The study design was assigned a level of evidence: II 

and a quality rating of B (Appendix A Table A3). The strengths of this study are the use of 

randomized control and the finding that there were no statistically significant differences in 

demographics between the groups. The limitations of this study were the exclusion criteria for the 

study (i.e., pregnant patients), the subjects who received IV cosyntropin could receive an EBP, the 

lack of adequate follow-up regarding patient physical activity before or after treatment, the use of 

a non-validated tool to measure outcomes, and the lack of blind within the trial.13   

Literature Synthesis  
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     Ultimately, EBP provided complete resolution of PDPH in up to 96% of patients.1,3,4,5,6,7,15 

When EBP was compared to conservative management options or other invasive treatment 

modalities the results of the EBP were superior.7,13,14 While there are other options such as 

cosyntropin that have been shown to be effective, the side effect profile and expense related to the 

drug make it an unattractive first line therapy for PDPH treatment. While Suescun et al. (2016) 

revealed the efficacy of prophylactic EBP after ADP, other research found EBP before 24-hours 

to be ineffective and increased the incidence for subsequent EBP.7 The appropriate timeframe to 

administer an EBP is between 24-72 hours post ADP.1,3,6 While there still exist some controversy 

on the exact timeframe to administer EBP, the research findings are consistent that the appropriate 

autologous blood volume to administer is at least 20mL, but no greater than 30mL.1,3,6 Despite the 

data that shows the optimal volume to inject is at least 20ml of autologous blood, the authors’ 

report the necessity of cessation of injection when the patient begins to experience significant back, 

leg, or buttock pain to avoid detrimental neurologic effects.1,3,6  

Pain experienced during administration will guide the clinical practice of autologous blood 

volume administration during an EBP.1,3,6 Administration of at least 20mL of autologous blood, 

providing EBP between 24-48hours post-ADP, and post-EBP patient education instructions are 

vital to the efficacy of an EBP.1,3,6,7 Two of the studies included in this review participants were 

non-obstetrical patients.4,13 While Hanling et al. (2016) excluded obstetrical patients, the findings 

were consistent with the research findings which included obstetrical patients.13 Pirbudak et al. 

(2014) included obstetrical and non-obstetrical patients within the study as comparison measures; 

however, found no statistically significant differences between the groups or the findings.4 For 

these reasons, both studies were included in the review despite the limitation of non-obstetrical 

patients.4,13 
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Implementation Plan  

The development phase of the FADE QI model guided the creation of the implementation 

plan for the scholarly project. The doctoral candidate identified two individuals within the 

anesthesia department to be on the expert panel for the scholarly project. The expert panel 

consisted of: The Director of Obstetrical Anesthesia at the tertiary care hospital—Medical Doctor 

(MD)--, Certified Registered Nurse Anesthetist (CRNA), and a faculty member from University 

of Maryland School of Nursing (UMSON) Nurse Anesthesia Program (NAP). The expert panel 

guided the graduate students' progress and the project trajectory during the focus, analysis, 

development and execution/evaluation phase of the scholarly project.  

The steps of the FADE QI model were completed within the scholarly project in three 

phases.  The expert panel and graduate student agreed on a timeline for completion of scholarly 

project and implementation. The implementation plan was approved by the expert panel and was 

presented in the project proposal summary.  

Phase I (February-May 2018) the stakeholders and expert panel were identified, proposed 

scholarly project was presented to the expert panel, initial CPG draft was completed, and the 

University of Maryland School of Nursing (UMSON) Institutional Review Board (IRB) 

application for exemption was submitted and approved. Phase II (May -September 2018) the 

CPG was finalized. The Chief Anesthesiologist approved the scholarly project and CPG. Phase 

III (September 2018- April 2019) the scholarly project was implemented during a presentation of 

the CPG to the anesthesia department. The data collected at the end of the implementation was 

analyzed and the results of the scholarly project were presented at the Maryland Association of 

Nurse Anesthetist (MANA) Spring meeting – poster presentation session.  

Protection of Human Rights 
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 In order to protect human rights, the proposal was submitted to UMSON Institutional 

Review Board (IRB) for a Non-Human Subjects Research (NHSR) determination and approval 

of exemption. No identifying information was collected or stored and all PFQ submissions were 

kept in a locked box/office. All electronic data used for the purpose of the CPG were stored on a 

password protected computer without identifying information of participants. All participation in 

the completion of surveys by the expert panel and anesthesia department was voluntary.  

Methods  

During Phase II of the implementation plan, the Appraisal of Guidelines for Research and 

Evaluation II (AGREE II) tool was utilized by the expert panel to evaluate the quality of the 

CPG. The AGREE II tool is a valid and reliable tool used to assess variability, rigor and 

transparency in the quality of CPG created.16 AGREE II tool is a 23-item Likert scale from 1 to 7 

and divided into 6 domains.16 The AGREE II tool was sent electronically to the expert panel and 

returned to the doctoral candidate via email. According to the explicit instructions accompanying 

the AGREE II tool, the domain scores were totaled, the minimum score for each domain was 

subtracted from the total domain score, and then divided by the difference between the maximum 

and minimum score for each domain.16 From these calculations, a percentage value was obtained 

and utilized to determine the quality of the CPG, poor or high quality.16 The AGREE II tool 

results were utilized to determine areas of improvement and revisions to needed prior to the 

implementation to the anesthesia department.   

The Provider Feedback Questionnaire (PFQ) was utilized during Phase II during the 

implementation and data collection portion of the project. The PFQ is a valid and reliable tool 

utilized to gain feedback regarding the acceptance of the CPG among the department of 

anesthesia.17 The PFQ is a 23-item Likert scale questionnaire distributed in person prior to the 
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presentation via pencil/pen and paper format.17  The completed PFQs were collected at the end of 

the presentation. The PFQ contains information regarding feedback for the CPG as well as 

demographic information (i.e. age, years of experience, and type of provider). The data was 

collected and reviewed. Differential statistical analysis of data collected was performed using 

Microsoft Office Excel.  

Results 

The execution and evaluation phase of the FADE QI model guided the analysis of the 

data presented. The results of each domain and overall are (N = 3): Domain 1, 4, and 6 score is 

100%, Domain 2 score is 94.4%, Domain 3 score is 95.8%, Domain 5 score is 93.8%, and 

Overall 100% of respondents were in agreement with the CPG implementation. None of the 

domains received a poor rating nor needed to be revised based on the AGREE II quality rating. 

Thus, the CPG was accepted for implementation by the expert panel.  

The overall completion of the PFQ was 96.67%. There was a total of 30 members in the 

audience during the presentation of the CPG including Student Registered Nurse Anesthetist 

(SRNA) (13%), Certified Registered Nurse Anesthetist (CRNA) (47%), and physicians (40%). 

The majority of these anesthesia providers have been in practice for less than 10 years. Each 

question was evaluated based difference between MD vs CRNA response due to the small 

sample size and potential to break the anonymity of survey process.  

The first item on the PFQ was excluded from the bar graph due to it only regarding a “yes 

or no” response which was different than the Likert Scale questions for the remainder of the 

survey. For 15 items 80-100% respondents marked “Strongly Agree” for “… should be approved 

as a CPG…,” “… I would use this in my own practice…”, “… will result in better outcomes…”, 

etc. For 2 items the 70-85% of respondents marked “Strongly Disagree” for “… the guideline is 



TREATMENT OF POST-DURAL PUNCTURE HEADACHE                                                17 

too rigid…” and “… the guideline is too expensive…” For two items 50-60% respondents 

marked “Neither Agree nor Disagree” for “…requires reorganization of services…” and “… the 

guideline is too challenging…” Most importantly, 83-95% of respondents marked “Strongly 

Agree” for “…the CPG should be approved…”, “… would use in my own practice…” and “… 

would apply the recommendations in my own practice…” Thus, the overall analysis reveals 

acceptance or buy-in within the anesthesia department.   The verbal discussions after the 

implementation were congruent with the statistical analysis revealed by the data above.  

Discussion 

The creation of the CPG for identification, evaluation and treatment modalities of PDPH 

after ADP in obstetrical populations was meant for quality improvement within the tertiary care 

hospital in Maryland. This CPG is not intended to be generalized for implementation at other 

institutions or facilities. Prior to implementation of scholarly project, the current practice did not 

clearly define diagnosis and treatment modalities of PDPH in the obstetrical population. The 

absence of a definitive guideline led to: (1) inconsistent identification, evaluation, diagnosis of 

PDPH (2) apprehension among providers causing delay of treatment modalities being offered to 

the patient and (3) procedural errors (i.e. timing of treatment initiation, various volume of 

administration, lack of follow-up evaluation, etc). The purpose of the scholarly project was to 

create a CPG for quality improvement purposes to guide identification, evaluation, diagnosis and 

guidelines for treatment of PDPH after ADP in obstetrical population.  

The strengths of the scholarly project specifically addressed the identified need at the 

institution, high acceptance ratings on the AGREE II tool and PFQ, accessibility of the 

differential diagnosis decision tree and patient handbook, and level of evidence utilized in the  
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CPG. The strengths were explicitly expressed by the anesthesia department staff and expert panel 

to the doctoral candidates. 

 The facilitators of the scholarly project were the administrative support, the expert panel 

acted as champions for the scholarly project, and the culture of the anesthesia department. The 

tertiary care hospital is a magnet hospital that places value on evidenced based practice. The data 

from the PFQ and AGREE II tool analysis revealed overwhelming support from the expert panel 

as well as from the entire anesthesia department. The expert panel members were key to the 

support received within the institution and will be impactful in cultivating sustainability of the 

CPG use in clinical practice.  

Initially, potential limitations of the scholarly project were identified as cost of 

education/training, cost of printed materials, provider resistance to change and/or lack of 

provider buy in.  During the evaluation of the scholarly project implementation, it was 

discovered the cost of printing was minimal. All printing was done through the anesthesia 

department office. The anticipated barriers of administration and staff buy-in have actually not 

presented as actual barriers to implementation as evidence by the results of the PFQ and AGREE 

II tool. Based on a decision made by risk management and administration at the tertiary care 

hospital, no additional education is required for the administration of an EBP.  Anesthesia 

providers that are qualified to currently place labor epidurals are in compliance with the 

institutions regulations to place an EBP; therefore, this was not an actual limitation of 

implementation. Overall, all the anticipated barriers previously listed prior to the start of the 

project have been refuted during the evaluation phase.  An unintended limitation was a lack of an 

effective system to track parturients who get an ADP and/or subsequent PDPH. Future scholarly 
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projects should focus on how to track the ADP and PDPH in the obstetrical population at this 

institution.  

In contrast, an unintended response to the scholarly project was a desire to utilize the CPG to 

create a policy within the anesthesia department as well as to implement the CPG across other 

disciplines with the obstetrical population (i.e. OB/gynecological (GYN) residents, OB/GYN 

staff, labor and delivery nursing department, etc.). Continued evaluation of the utilization of the 

CPG must occur prior to the implementation of an interdisciplinary recommendation for practice.  

Sustainability and Generalizability  

Key factors necessary for sustainability include strong leadership, support of expert of 

panel/stakeholders, champions within the department and projects that can be modified as the 

culture of the institution progresses.19  The PFQ results revealed acceptance of the anesthesia 

providers in the institution. The senior administration and department chairs are champions 

within the organization to cultivate sustainability. The continued utilization and ease of 

accessibility to CPG and visual aids foster the use in clinical practice.  

Facilitators of sustainability include patient/provider education, encouragement of 

provider feedback, accessibility of the decision tree and patient handbook, and user-friendly CPG 

descriptions.19 The Director of Obstetrical Anesthesia will continue monitoring sustainability via 

a survey similar to the PFQ to assess the continued support of the anesthesia department staff 

after implementation. The evaluations of sustainability will be distributed after 6 months of 

implementation and every 3 years. There are internal regulations regarding revision of all 

policies & recommendations every 3 years to evaluate the policies alignment with current best 

practices and research. 

Conclusion 
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At the tertiary care hospital in Maryland, the incidence of ADP and PDPH are on par 

with the national statistics.  The institution lacked any recommendations for practice or policies 

regarding identification, diagnosis, or treatment of PDPH in obstetrical patients. A CPG was 

created to recommend best practices for management of PDPH. Additionally, a differential 

diagnosis decision tree was created as a visual aid to guide identification, diagnosis and 

treatment of PDPH. The ultimate goal of the scholarly project is to decrease hospital length of 

stay, decrease hospital readmissions, decrease hospital cost and increase patient satisfaction in 

the obstetrical population at the tertiary care hospital. An in-depth review of the evidence 

demonstrated the efficacy of EBP in PDPH treatment.  EBP provided complete resolution of 

PDPH in up to 96% of patients.1,3,4,5,6,7,15 When EBP was compared to conservative management 

options or other invasive treatment modalities the results of the EBP were superior.7,13,14 Based 

on the results of the PFQ the anesthesia department was in support of the CPG. Future projects 

should focus on the creation a systematic approach to adequately tracking who have an ADP 

and/or develop a PDPH.  
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Figure 1. Differential Diagnosis Decision Tree 

 

Appendix A 

 Table A1. Rating System for Hierarchy of Evidence 
Level of the Evidence Type of the Evidence    

                     I Evidence from systematic review, meta-analysis of randomized 

controlled trails (RCTs), or practice-guidelines based on 

systematic review of RCTs.   

II Evidence obtained from well-designed RCT 

III Evidence obtained from well-designed controlled trials without 

randomization 

IV Evidence from well-designed case-control and cohort studies 

V Evidence from systematic reviews of descriptive and qualitative studies 

VI Evidence from a single descriptive or qualitative study 

VII Evidence from the opinion of authorities and/or reports of expert committees 

Dearholt, S.L. and Dang, D. (2012). Johns Hopkins Nursing Evidence Based Practice Model and 

Guidelines (2nd ed.). Indianapolis, IN:  Sigma Theta Tau International. (ISBN-13: 978-

1935476764) 

 

 

Table A2. Rating Scale for Quality of Evidence 
Quality Rating 

Level 

Quality Rating Description  

A High – consistent results with sufficient sample, adequate control, and definitive 

conclusions; consistent recommendations based on extensive literature review that 

includes thoughtful reference to scientific literature. 

B Good – reasonably consistent results; sufficient sample, some control, with 

fairly definitive conclusions; reasonably consistent recommendations based 

on fairly comprehensive literature review that includes some reference to 

scientific evidence. 

C Low/major flaw – Little evidence with inconsistent results; insufficient sample size; 

conclusions cannot be drawn 

Dearholt, S.L. and Dang, D. (2012). Johns Hopkins Nursing Evidence Based Practice Model and 

Guidelines (2nd ed.). Indianapolis, IN:  Sigma Theta Tau International. (ISBN-13: 978-

193547676
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Table A3. Hierarchy & Quality of Evidence 

      Evidence 

Rating 

Author, 

year 

Study objective  Study 

Design 

Sample  Outcomes Studied  Results  Level  Quality 

Booth, 

Pan, 

Thomas, 

Harris, & 

D’Angelo, 

2017 

To examine the 

volume 

administered during 

epidural blood patch 

administration 

correlated to the 

number of overall 

epidural blood 

patches performed.  

Retrospec-

tive study 

N= 394  

 

Chart reviews over a 15-year period 

were conducted. The primary end 

point or focus was the need for repeat 

epidural blood patch and volume 

administered during epidural blood 

patch administered.  

The optimum blood volume to administer 

remains unknown; although up to 30ml of blood 

volume is used in most institutions. Blood 

volumes up to 30ml did not decrease necessity 

for repeat epidural blood patches (17% required 

2 EBP and 1.5% required 3 EBP). However, the 

mean blood volume is 20mL which can suggest 

20-30mL until patient experiences pain is ideal. 

There was more of a correlation in timeframe of 

EBP after ADP versus volume.  

IV C 

Hanling, 

Lagrew, 

Colmenar, 

Quiko, & 

Drastol, 

2016 

To evaluate the 

effect of IV 

cosyntropin vs. EBP 

for severe PDPH. 

 

Random-

ized control 

trial 

 

N= 28  

 

n= 15 (IV 

cosyntropin) 

 

n=13 (epidural 

blood patch) 

Efficacy of IV cosyntropin and 

epidural blood patch were evaluated 

immediately post-treatment, post- 

treatment day 1, 3, and 7. Evaluation 

was based on self-reported verbal 

pain scores and functional limitations 

related to headache pain score on a 

subjective 10-point Likert scale.  

Epidural blood patch had statistically significant 

improvement in PDPH symptoms as compared 

to IV cosyntropin on day 1 post treatment (p 

<.001). However, there was no statistically 

significant difference between cosyntropin and 

epidural blood patch immediately after 

treatment, day 3 or day 7.  

II B 

Kaddoum, 

Motlani, 

Kaddoum, 

Srirajakali

dindi, 

Gupta, & 

Soskin, 

2013 

To examine 

incidence of 

postdural puncture 

headaches (PDPH) 

following accidental 

dural puncture in 

parturients & 
whether intrathecal 

placement of 

epidural catheter 

reduced incidence of 

subsequent epidural 

blood patch.  

Retrospec-

tive Chart 

Review  

N= 238  

 

non-intrathecal 

catheter (non-ITC) 

group- n= 182 

 Documented cases of accidental 

dural punctures were distributed into 

two groups based on their 

management: an intrathecal catheter 

(ITC) group and non-intrathecal 

catheter (non-ITC) group where 

epidural catheter was threaded at 
different lumbar level. The incidence 

of PDPH & need for epidural blood 

patch was analyzed using two-tailed 

Fisher’s exact test.  

In the non-ITC group, 99 parturients developed 

PDPH compared to only 20 parturients in the 

ITC group (p= .03).  

 

In the non-ITC group, 31% required epidural 

blood patch compared to 13% of ITC group 

(p<.05).  
 

The insertion intrathecal catheter following 

accidental dural puncture decreases incidence of 

PDPH, but not the need for epidural blood 

patches in parturients.  

IV B 
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Paech, 

Doherty, 

Christmas, 

&Wong, 

2011 

To determine the 

optimum blood 

volume for epidural 

blood patch.  

Random-

ized 

Control 

Trial  

N=121  The subjective rating of a headache 

was scored using a numerical scale 

from 0 to 10 after the patient was 

standing for 1 minute at specific 

intervals. The intervals for assessment 

include: 2-, 4-, 8-, 24-, 48-, 72-hour & 

5-day post-procedure. The studied 

end-point was partial or permanent 

headache resolution.  

It was concluded that PDPH pain scores 

remained higher in the 15mL group.  Partial and 

complete headache relief revealed a statistically 

significant difference between 15ml- versus 

20ml-volume administration (P= .017). There 

was no statistically significant difference 

between 20ml- and 30ml- volume administration 

for partial or complete headache relief (P= .051). 

Thus, 20ml of autologous blood is the optimum 

volume for EBP. 

II B 

Pirbudak, 

Ugur, 

Kaya 

Ugur, Kul, 

& 

Ganidagli, 

2014 

To evaluate the 

effectiveness of 

EBP in treating 

PDPH 

Retrospec-

tive Study  

N= 77  Patients were evaluated based on 

multiple factors including: diameter 

of needle, number of dural punctures, 

onset of PDPH, number of epidural 

blood patches, and quality of 

analgesia after 10-minutes vs. 2-hours 

post administration of epidural blood 

patch.  

Epidural blood patch decreased duration of 

PDPH symptoms down to 3.1 days. Pain severity 

was statistically significant for decreased at the 

10-minute interval following blood patch 

administration (p=.001).  

IV B 

Suescun, 

Austin, & 

Gabaldon, 

2016 

To examine current 

evidence of 

treatment of non-

pharmacological 

treatment modalities 

of postdural 

puncture headache 

(PDPH). 

Systematic 

Literature 

Review 

N= 5 studies 

(14,251) 

 

 

*5 studies 

reviewed- 4 

systematic reviews 

and 1 RCT. 

PubMed and The Cochrane Library 

databases searched for literature from 

1975 to 2014. The search results were 

limited to systematic reviews with 

and without meta-analysis and 

randomized control trials for 

prophylactic prevention/treatment of 

postdural puncture headache. 

Use of prophylactic epidural blood patch is 

effective in prevention of PDPH.  

 

Use of normal saline as a prophylactic 

management of PDPH is not recommended.  

 

Use of intrathecal catheter placement does not 

significantly reduce the incidence of PDPH. 

I  B 

Tien, Lim, 

Leong, & 

Lew, 2016.  

To review the 

management and 

incidence of post-

dural puncture 

headache (PDPH) 

following epidural 

analgesia for labor. 

 

Retrospect-

ive 

electronic 

chart 

review 

N= 63 (identified 

as suffering from 

an event) 

Retrospective chart review of labor 

epidural in obstetrical patients from 

June 2005 to May 2014. The review 

conducted searched for accidental 

dural puncture, inadvertent intrathecal 

catheter insertion and/or presence of 

post-dural puncture headache.  

Overall incidence of post-dural puncture 

headache is 0.15%. Procedures performed 

outside office hours and by less experienced 

provider had greater incidence of accidental 

dural puncture.  

 

Headache developed in 24 of 38 whom 

experienced accidental dural puncture. Of these, 

93% experienced the headache during the 

primary admission. Epidural blood patches were 

administered to 9.5% of these women with 100% 

resolution of headache.  

IV A 
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van 

Kooten, 

Oedit, 

Bakker, & 

Dippel, 

2008 

To examine the 

efficacy of epidural 

blood patches as 

treatment of 

postdural puncture 

headache.  

Random-

ized, 

control trial 

(with 

observer 

blind) 

N= 42  

 

n= 19 (epidural 

blood patch) 

n=21 

(conservative, non-

invasive treatment) 

n=2 (two patients 

withdrew from 

clinical trial.  

The study measured the 

presence/severity of a headache 24h 

after initiation of treatment vs. after 

one-week post-treatment.  

After 24hours, 90% of those in conservative 

treatment group vs. 58% of those in epidural 

blood patch group presented with a headache.  

 

At one-week post procedure, 86% of those in the 

conservative group complained of a headache vs. 

16% of those in epidural blood patch group. 

Furthermore, greater than 50% of those in 

conservative group described headache at one-

week mark as moderate to severe.  

Ultimately, epidural blood patch is more 

effective as treatment of PDPH.  

II A 
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