
Background: Placement of an intrathecal drug delivery system (IDDS) may provide 
substantial benefit to certain patients. However, placement of these devices is not without 
complications, and minimal data exist describing the rates of these complications. Specifically, 
there is a paucity of data describing the incidence of post dural puncture headache (PDPH) 
following IDDS placement. 

Objectives: The aim of this study was to identify the incidence and treatment course of 
PDPH following placement of an IDDS in a retrospective review.

Study Design: Retrospective assessment of medical records.

Setting: Department of Pain Medicine and Anesthesiology, Mayo Clinic, Rochester, MN. 

Methods: Following IRB approval, 319 IDDS surgical reports in 285 patients were identified 
retrospectively over a 20 year study time period. We report demographic information, number 
of dural punctures, techniques for sealing dural leak, details, and treatment course of PDPH 
in this population. 

Results: Symptoms of PDPH were recognized in 73 individual cases (23% of total procedural 
volume). Younger patient age was the only statistically significant characteristic in predicting 
development of a PDPH. There were no statistically significant differences found in regards 
to other risk factors for PDPH development or treatment strategy employed. Seventy-nine 
percent of PDPH patients were successfully managed with conservative non-interventional 
therapies (bedrest, IV fluids, analgesics, antiemetics), while 21% required progression to 
epidural blood or fibrin glue patch procedures for full resolution of symptoms. 

Limitations: Limitations include the retrospective design of the study as well as the potential 
for undocumented or improperly documented surgical techniques and/or events.  

Conclusion: Though the development of PDPH after IDDS implantation was found to be 
fairly common (23% incidence), the majority of these patients had self-limited symptoms 
that resolved with conservative medical management. Epidural blood patch or application of 
epidural fibrin glue was therapeutically successful for the remainder of PDPH patients who 
were refractory to conservative measures.	
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to calculate the rate, and one reported that no patients 
had it.” An earlier study by Kamran and Wright in 2001 
(13) does report a PDPH incidence of 3.09% with IDDS 
implantation (3 out of 97 patients). However, the data 
presented are inadequate to identify risk factors, time 
course of symptoms, and treatment of PDPH (13). 

Objectives

Though other papers exist that describe various 
treatment options for PDPH, we were able to describe 
treatment outcomes for PDPH after IDSS implantation 
over a 20 year retrospective review at a single academic 
center (16,18,19). The primary aim of our study was to 
determine the overall incidence of PDPH in patients 
undergoing placement of IDDSs, to identify any pre-
disposing characteristics for development of PDPH, 
and to report on the success of therapeutic measures 
employed to treat PDPH. 

Methods

This retrospective cohort study is based upon a 
20 year chart review of clinical experience at a large 
academic medical center (Mayo Clinic, Rochester, MN). 
Following appropriate institutional review board (IRB) 
approval, all patients who underwent placement of an 
IDDS during the period between June 1, 1989, and May 
31, 2009, were included. The Mayo Clinic medical data 
retrieval service identified all patients who underwent 
implantation of an IDDS with the use of ICD-9 codes. 
The requirement for written informed consent was 
waived by the IRB. 

Baseline data, including age, gender, race, diag-
nosis, type and purpose of IDDS placed, and number 
of dural punctures, were collected at the time of IDDS 
placement for all patients. Both written and electronic 
records were reviewed for each patient primarily by 2 
of the authors. Development of a PDPH was assessed by 
reviewing the patient’s inpatient and outpatient clini-
cal notes for up to 3 weeks following IDDS implanta-
tion. Patient records were carefully evaluated to ensure 
the diagnosis was that of a PDPH and not of a headache 
secondary to migraine, tension headache, or other eti-
ology. It was ensured that each patient had a postural 
component to the headache as well as met other clas-
sic diagnostic criteria (e.g., headache most commonly 
occurring within 24 – 48 hours of dural puncture, dull 
or throbbing in sensation, exacerbated with maneuvers 
that increase intracranial pressure, etc.). If PDPH was 
identified, the start date and end date of symptoms 
were recorded. Treatment and response to treatment 

The implantation of an intrathecal drug 
delivery system (IDDS) can provide significant 
pain and/or spasticity relief for patients with 

malignant pain, non-malignant pain, and those with 
intractable spasticity (1,2). Intrathecal drug delivery has 
commanded increasing interest and attention since the 
original observations of analgesia following neuraxial 
administration of morphine described by Behar et al 
(3) and Wang et al (4) in 1979. Since that time, many 
advances have been made with implantable IDDSs that 
have facilitated care for medically intractable pain and 
spasticity in particular (1-9). As IDDSs have matured  
technologically, there has also been significant growth 
in our pharmacologic knowledge, both in terms of drug 
choice and in understanding the sometimes complex 
interactions that govern which combinations and 
concentrations of drugs are most appropriate (1,2,6-8). 

Despite the substantial expansion of our knowl-
edge, implantable IDDS therapy is still associated with 
important morbidity, side-effects, and complications 
that may adversely affect our patients. A few of these 
potential risks include risk of drug toxicity, possibility of 
infection, formation of catheter-associated granulomas, 
development of hypogonadism, opioid-induced hyper-
algesia, neurologic injury, bleeding risk, seroma forma-
tion, and persistent dural leak allowing cerebral spinal 
fluid (CSF) drainage (10-14). Surgically related morbid-
ity, in particular, is of special interest because a study 
of the technique utilized may yield an understanding 
of how to minimize patient harm or discomfort. Post 
dural puncture headache (PDPH) is one such problem 
associated with IDDS implantation that is poorly under-
stood, both in terms of frequency and response rate to 
different treatment algorithms (10-13). 

Our investigation sets out to better understand the 
incidence of PDPH after IDDS implantation and to elu-
cidate associated risk factors. Previously cited risk fac-
tors for the development of PDPH include young age, 
female gender, low body mass index (BMI), history of 
prior PDPH, history of chronic headache, increasing di-
ameter of procedural needle, shape of needle tip, bevel 
orientation and insertion angle, stylet replacement, 
and operator experience (15). The incidence of PDPH 
after lumbar puncture or spinal anesthesia may be 
somewhere between 2% and 20%, and is likely influ-
enced by patient age (15,16). PDPH incidence data for 
the IDDS population, however, appears to be lacking; 
a recent 2007 review article by Turner et al (17) notes 
that “7 [of 10] studies do not mention this complica-
tion, 2 mentioned it but did not provide data sufficient 
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for PDPH was extracted from the inpatient progress 
notes, outpatient follow-up notes, and medication 
administration records until the headache resolved. 
All IDDS placement procedures were performed under 
fluoroscopic guidance via a paramedian approach at a 
single academic pain center by faculty or fellows super-
vised by faculty. Patients were observed in the hospital 
for a minimum of 24 hours after the procedure and fol-
lowed up in clinic thereafter.  

Demographic and baseline patient characteristics 
were analyzed.  The primary analysis was on the inci-
dence rate of PDPH within 3 weeks of IDDS placement. 
The secondary analysis was the assessment of risk factors 
and their potential contribution to PDPH. Risk factors 
analyzed included age, gender, race, BMI, diagnosis, 
number of dural punctures, and if purse string sealing 
was applied. Univariate analysis was conducted, using 
PDPH as the outcome and each potential risk factor as 
predicting variables. All predicting variables that were 
found to be statistically significantly associated with 
the PDPH were included in a final multivariate logistic 
regression model for assessment of relative risk and 
statistical significance. All tests were 2-sided at a 5% 
significance level. SAS version 9.1.3 (SAS Institute Inc, 
Cary, NC) was used for all analyses. 

Results

We reviewed 319 surgical cases performed on 285 
unique patients, including all primary IDDS placement 
and/or revision surgeries. Baseline patient character-
istics are listed, along with the medical indication for 
device placement (Table 1 and Fig. 1). Additionally, we 

Table 1. Patient demographics and univariate analysis for predicting headache.

Variable Frequency (285) Percent Point Estimate 95% Confidence Interval

Age

18–39 56 19.7 4.4 2.0 – 9.9

40–59 127 44.6 2.9 1.4 – 5.8

≥60 102 35.8 Reference

Gender 

  Women 117 41.1 1.2 0.7 – 2.0

  Men 168 59.0 Reference

BMI

  Normal and Underweight 140 49.1 1.7 0.8 – 3.4

  Overweight 81 28.4 1.6 0.7 – 3.5

  Obese 64 22.5 Reference

Diagnosis

Cancer Pain 154 54.0 0.4 0.2 – 0.7

  Chronic Pain 31 10.9 0.2 0.1 – 0.6

  Spasticity 100 35.1 Reference

Fig. 1. Clinical indication for IDDS implantation.
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recorded a number of other surgical factors for each 
patient that is relevant to discuss. Ninety-one point 
nine percent of IDDS patients required only one du-
ral puncture, while some patients required 2 (5.4%), 
3 (1.5%), 4 (0.8%), or 6 (0.4%) dural punctures prior 
to successful catheter threading. The vast majority of 
the surgical cases utilized 15-gauge needles (80%) to 
access the intrathecal space, and only 20% of implants 
were performed with 18-gauge needles. Data in Table 
2 denotes the frequency of use of purse string sutures, 
and reports the overall incidence of PDPH for our en-
tire retrospective review (Fig. 2).   

To further examine the influence of gender, age, 
IDDS indication, use of purse string suture, and BMI 
on PDPH development, we used logistic regression 
to statistically analyze the data (Tables 1 - 3). Of the 
aforementioned variables, only young age was shown 
to be a statistically significant risk factor for PDPH 
(specifically Table 3 and Fig. 3). Other factors, includ-

Fig. 2. Incidence of  PDPH

Table 2. Procedural characteristics and univariate analysis for predicting PDPH.

Variable Frequency (319) Percent Point Estimate 95% Confidence Interval

Post Dural Puncture Headache

Yes 73 22.9

No 246 77.1

Purse String Suture

No 201 63.0 0.7 0.4 – 1.3

Yes 118 37.0 Reference

Table 3. Risk factors assessed with logistic regression for 
PDPH after IDDS implantation.

Effect
Point 

Estimate

95% 
Confidence 
Intervals

Gender

Female vs Male 1.2 0.7 – 2.1

Age

18 – 39 vs ≥ 60 3.0 1.3 – 7.2

40 – 59 vs ≥ 60 2.2 1.1 – 4.6

Diagnosis

Cancer Pain vs 
Spasticity 0.6 0.3 – 1.0

Chronic Pain vs 
Spasticity 0.3 0.1 – 0.9

Fig. 3. Indication of  age as a positive risk factor for PDPH 
development.

*Note: Statistically significant difference noted for each age group, 
as compared to the reference group of age 60 and older.
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ing surgical techniques with smaller needle gauge size 
and use of a purse string suture, were not shown to be 
clinically significant in lessening the risk of PDPH. 

Once PDPH symptoms developed, there were a 
variety of therapies instituted in this patient popula-
tion. Conservative measures of bedrest and medication 
administration (analgesics, caffeine, and/or antiemetic 
therapy) were the most common therapies, followed 
closely by use of intravenous fluid hydration (Fig. 4). 
Approximately one in 5 patients (21%) required pro-
cedural intervention in the form of an epidural blood 
patch (EBP) or epidural fibrin glue patch (EFP). In all 
cases, the patients who required these interventional 
epidural patches had full resolution of symptoms after-
wards; 2 patients, however, did require a second epi-
dural patch procedure in order to achieve lasting relief. 

Discussion

The primary goals of our study were to identify the 
incidence, treatment course, and associated risk factors 
for development of PDPH following placement of an 
IDDS. In our 20 year retrospective review, we report 
that symptoms of PDPH were recognized in 73 indi-
vidual cases (23% of total procedural volume). Of the 
recognized cases of PDPH, 79% (n = 58) were amenable 
to management with conservative non-interventional 
therapies, while 21% (n = 15) of cases required progres-

sion to an EBP or EFP. Thus, EBP or EFP was required 
in 4.7% (15/319) of all IDDS placements for complete 
resolution of PDPH symptoms. 

Younger patient age was the only statistically 
significant characteristic in predicting development 
of a PDPH in both univariate analysis and logistic re-
gression. The 18 – 39-year-old group was found to be 
over 4 times more likely to develop a PDPH than the 
> 60-year-old age group. Similarly, the 40 – 59-year-old 
age group was almost 3 times more likely to develop 
a PDPH than their older counterparts in the > 60-year-
old age group. Although univariate analysis demon-
strated that patients who underwent placement of 
the IDDS for spasticity had a significantly higher rate 
of developing a PDPH than those who underwent 
placement for cancer or chronic pain, this did not hold 
true when performing logistic regression analysis. This 
finding in univariate analysis was likely confounded 
by age, as patients who require IDDS placement for 
spasticity are often younger. 

It has long been thought that other specific patient 
characteristics such as female gender and low BMI are 
also significant risk factors for development of a PDPH 
following dural puncture. To our surprise, we were un-
able to demonstrate this even when combining these 
characteristics. Furthermore, it is commonly believed 
that placement of a purse string suture may prevent 

Fig. 4. Therapeutic options utilized for PDPH patients.
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development of a PDPH. However, our findings suggest 
that this surgical technique may bear no role in PDPH 
occurrence.   

Lastly, our study reports a higher incidence of PDPH 
(23%) than some previously published estimates. Kam-
ran’s and Wright’s 2001 review of IDDS complications 
(13), for instance, describes a spinal headache incidence 
of only 3.06%. However, Kamran’s and Wright’s paper 
(13) excludes 25 patients (out of 122 patient cases 
reviewed for the study) due to loss of follow-up or 
transfer of care. These data, coupled with the greater 
number of patients reviewed in our retrospective ex-
amination, imply that the true incidence of PDPH after 
IDDS implantation may have been significantly under-
appreciated in the past. 

Limitations

Our study certainly has some limitations. Un-
documented surgical techniques and surgeon-specific 
preventative measures (e.g., restyling, use of a purse 
string suture, abdominal binder placement post op-
eratively, intravenous fluid bolus postoperatively) may 
have been performed by the multiple surgeons plac-
ing these systems. However, given the fact that the 
large number of surgeons were from only 2 separate 
medical specialties (fellowship-trained pain physicians 
and neurosurgeons), we conclude that variance in 
technique was not likely to be clinically significant in 
regards to patient outcome. Another potential criti-
cism is that some surgical reports may not have prop-
erly documented the number of dural punctures re-
quired for successful intrathecal catheter deployment. 
Consequently, our ability to comment on the number 
of dural punctures being a predictor for development 
of PDPH is potentially limited.

Conclusion

In conclusion, our 20-experience demonstrates that 
nearly 23% of IDDS cases develop PDPH symptoms after 
surgical implantation. However, the majority of PDPH 

cases (79%) respond favorably to conservative medical 
therapy. Approximately 21% of PDPH patients eventu-
ally require interventional procedures (epidural blood 
or fibrin glue) for relief, and the vast majority of these 
patients (88%) have full resolution of symptoms follow-
ing one EBP. The results of our study are not germane to 
the clinical decision-making process for selecting which 
patients will benefit most from IDDS placement. How-
ever, our clinical review may facilitate a better under-
standing of the procedural risks involved for patients 
and provide therapeutic guidance to interventionalists 
treating patients that develop PDPH following IDDS 
implantation.
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