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Study objective: To explore how pushing during labor and body mass index affect the development of postdural
puncture headache in parturients who experienced dural puncture with Tuohy needles.

Design: Retrospective cohort.

Setting: Obstetric ward and operating rooms at a university-affiliated hospital.

Patients: One hundred ninety parturients who had witnessed dural puncture with 17 or 18 gauge Tuohy needles
from 1999-2014.

llf?s':;irrzsl' puncture headache Interventions: Pgtients were categorized by pushing status and body mass index (kg/m?): nonobese <30, obese
Topic: 30-39.99, morbidly obese 40-49.99, and super obese >50.

Parturient Measurements: Headache, number of days of headache, maximum headache score, and epidural blood patch
Pushing placement.

Topic: Main results: Compared with women who did not push, women who pushed during labor had increased risk of
Obesity postdural puncture headache (odds ratio [OR], 2.1 [1.1-4.0]; P = .02), more days of headache (P = .02), and in-

Delivery

Lab creased epidural blood patch placement (P = .02). Super obese patients were less likely to develop headache
or

compared with nonobese (OR, 0.33 [0.13-0.85]; P = .02), obese (OR, 0.37 [0.14-0.98]; P = .045], and morbidly
obese patients (OR, 0.20 [0.05-0.68]; P <.01). In a multivariate logistic regression model, lack of pushing (OR,
0.57 [0.29-1.10]; P = .096) and super obesity (OR, 0.41 [0.16-1.02]; P = .056] were no longer significantly asso-
ciated with reduced risk of postdural puncture headache.
Conclusions: Parturients who did not push before delivery and parturients with body mass index >50 kg/m? were
less likely to develop postdural puncture headache in a univariate analysis. Similar trends were demonstrated in
a multivariate model, but were no longer statistically significant.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

In the obstetric population, the incidence of accidental dural punc-
ture with epidural placement is estimated to be 1.5% [ 1]. After accidental
dural puncture, approximately 50%-80% of parturients will subsequent-
ly develop a postdural puncture headache (PDPH), characterized by a
postural headache that is relieved by lying flat and worsened by sitting
or standing, and that may be accompanied by neck stiffness, tinnitus,
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hypoacusis, photophobia, and/or nausea [2-6]. These headaches are
often debilitating, interfering with maternal-infant bonding, requiring
epidural blood patch (EBP), and prolonging hospital stay [2].

The generally accepted mechanism of PDPH is that leakage of cere-
brospinal fluid (CSF) from a dural defect results in decreased CSF vol-
ume. When the rate of CSF leakage exceeds the rate of production, a
headache results due to traction on the meninges and/or compensatory
cerebral vasodilation [7]. Thus, factors affecting the rate of CSF leakage,
such as pushing during the second stage of labor and obesity, may im-
pact the development of PDPH.

Prior studies have attempted to evaluate the effects of pushing dur-
ing labor and body mass index (BMI) on the incidence of PDPH [3,5,
8-12]. However, studies are limited and report conflicting results. Fur-
thermore, only one recently published study has focused on investigat-
ing these two factors together [5]. The goal of our study was to explore
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336 patientsin PDPH database

96 women did not have a

witnessed puncture

240 women had
essed dural punctures

208 patients had an epidural,

punctured by a Tuohy needle
(e.g. spinal needle, introducer)

32 women were not

CSE, or continuous spinal using
al7 or 18 G Tuohynneedle
where CSF return was noted
through the needle or catheter

15 women had no headache outcome data

1 woman had no delivery data

192 women with delivery
and headache outcome data

l 2 women had prophylactic EBPs placed

190 women includedin study

Fig. 1. Flow diagram of study patients. PDPH = postdural puncture headache; G = gauge; EBPs = epidural blood patches.

how pushing during labor and BMI affect the development of PDPH in
parturients noted to have witnessed dural puncture during placement
of neuraxial anesthesia with Tuohy needles.

2. Materials and methods

This study was approved by the Duke University Health System in-
stitutional review board. Data were obtained from the Duke PDPH data-
base, which contains prospectively collected information on parturients
who experienced an inadvertent or intentional dural puncture and/or
who developed PDPH. These patients are followed both in the hospital
and after discharge. They are called daily for about a week after dural
puncture, or until resolution of PDPH symptoms.

We retrospectively reviewed the Duke PDPH database from 1999-
2014 to identify patients who had witnessed dural puncture(s), defined
as return of CSF through the Tuohy needle and/or catheter during place-
ment of epidurals, combined spinal-epidurals, or continuous spinals
with 17- or 18-gauge Tuohy needles. Women were excluded if (a) the
needle-type responsible for puncture was not a Tuohy (eg, spinal needle
or introducer), (b) delivery or primary headache outcome data were un-
available despite extensive review of handwritten and electronic medi-
cal records, or (c) a prophylactic EBP was placed.

Patients were divided into two groups; those who pushed before de-
livery and those who did not. Any woman who pushed during the sec-
ond stage of labor was included in the former group, regardless of the
ultimate mode of delivery. The medical records of all included patients
were reviewed to determine if they pushed before delivery. Parturients
were also categorized into the following four groups according to BMI
(kg/m?): nonobese with BMI <30, obese with BMI 30-39.99, morbidly
obese with BMI 40-49.99, and super obese with BMI >50 [13,14].

The primary outcome was the presence of PDPH. Secondary out-
comes included number of days of headache, maximum headache
score (0-10), and EBP placement. We also collected information about
age, height, weight, American Society of Anesthesiologists (ASA) physi-
cal status score, method of delivery (assisted vaginal, spontaneous vag-
inal, or cesarean), and placement of spinal catheters.

We analyzed the relationship between headache, pushing status,
and BMI using univariate and multivariate statistical methods.

Univariate analyses were performed using Wilcoxon rank sum tests,
x? tests, and Kruskal-Wallis tests, as appropriate. Body mass index
was analyzed as both a continuous and categorical variable. A regression
tree analysis using a model-based recursive partitioning approach was
performed to determine the most highly predictive BMI cutoff for devel-
oping PDPH. Multivariate analyses were performed to evaluate for con-
founders. Both theory and P value thresholds were used to build the
logistic regression model. Pushing status and BMI were automatically
included in the model as these were the factors of interest. Additional
variables were considered for inclusion in the model based on their as-
sociation with headache (P <.05) in the univariate analyses. Contingen-
cy analyses and multicollinearity testing aided in determining the final
variables entered in the logistic regression model. Goodness of fit and
concordance statistic testing were performed on the model. All analyses
were done with SAS version 9.3 (proc logistic and proc univariate; SAS
Institute, Cary, NC) and JMP version 12 (bivariate and partition

Table 1
Characteristics of patients with and without postdural puncture headache

Variable PDPH* (N = 131) NoPDPH*(N = 59) P
Age (y) 29 (24-34) 8 (21-32) 1P
Height (cm) 163 (158-168) 163 (158-170) 28P
Weight (kg) 81 (71-103) 6 (70-130) 170
BMI (kg/m?) 1(27-40) 2 (27-44) 31°
BMI category (kg/m?)

BMI <30 6 (43%) 22 (37%)

BMI 30-39.9 3 (33%) 19 (32%) .046¢

BMI 40-49.9 1(16%) 5 (8.5%)

BMI 250 1(8.4%) 13 (22%)
ASA score 2(2-3) 2 (2-3) 20°
Pushed during labor 0 (69%) 30 (51%) .02¢
Spontaneous vaginal delivery 1(62%) 23 (39%) <01°¢
Assisted vaginal delivery 8 (6.1%) 4 (6.8%) .86°¢
Cesarean delivery 2 (32%) 2 (54%) <.01°¢
Spinal catheter inserted 95 (73%) 47 (80%) 29¢

PDPH = postdural puncture headache; BMI =
of Anesthesiologists.
¢ Data are median (interquartile range) or number (percentage).
b Wilcoxon rank sum test.

€ 2% Test.

body mass index; ASA = American Society
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