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Abstract
An epidemiological, observational, analytical and
retrospective study of cases and controls was conducted
with women undergoing elective cesarean section under
spinal anesthesia at the Carlos Manuel de Céspedes
Hospital in Bayamo, Granma province, from February 2013
to December 2015; with the objective of identifying the risk
factors hypothetically related to the appearance of post-
puncture dural headache in obstetric patients undergoing
elective cesarean section.

All the patients who gave their consent to participate, their
data collection form was prepared for the study that
collected the variables of the study. In addition, with each
hypothetically influencing factor, the estimate of the benefit
frame (OR) and its 95% confidence intervals (95% CI) and
the hypothesis test of Chi to Square were performed. The
age less than 25 years, the history of previous headache,
the diameter of the needle of 20 and 22G, the greater
number of puncture attempts and the position of the
seated patient are the risk factors related to the appearance
of post-puncture headache dural, but not the body mass
index higher than 30 in obstetric patients undergoing
elective cesarean section.

Keywords: Headache post-puncture; Caesarean section;
Pregnancy

Introduction
Spinal anesthesia is one of the oldest forms of regional

anesthesia.

Dr. August Bier of the University of Berlin, was the first to
perform a true spinal anesthesia in 1898, using a Quincke type
needle and 10-15 mg of cocaine; as a consequence, the patient
developed an intense headache after the operation [1].

It is defined as a scientific problem: What are the risk factors
hypothetically related to the appearance of post-puncture dural

headache in obstetric patients undergoing elective cesarean
section?

Objectives

General objectives
Identify the risk factors hypothetically related to the

appearance of post-puncture dural headache in obstetric
patients undergoing surgery by elective caesarean section.

Specific objectives
Determine if there is an association between the risk factors

dependent on the patient: age, history of previous headache,
body mass index; with the appearance of post-puncture dural
headache in obstetric patients undergoing elective cesarean
section.

Determine if there is an association between the risk factors
dependent on the technique: the diameter of the needle, the
number of puncture attempts, and the position of the patient;
with the appearance of post-puncture dural headache in
obstetric patients undergoing elective cesarean section.

Methodological Design

General characteristics of the research
An epidemiological, observational, analytical and

retrospective study of cases and controls was conducted with
women undergoing elective cesarean section under spinal
anesthesia at the Carlos Manuel de Céspedes Hospital in
Bayamo, Granma province, in the period from February 2013 to
December 2015.

Selection of the universe and study sample
Universe: The universe consisted of 1368 obstetric patients

undergoing cesarean section in the Obstetrics-Gynecology
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department of the Carlos Manuel de Céspedes Hospital in
Bayamo during the study period.

Sample: Based on the study universe, a probabilistic sample
was taken and the selection of cases and controls was carried
out by simple random sampling. For the calculation of the size of
the final sample, a study of unpaired cases and controls with a
non-sick-diseased relationship was designed (2: 1).

Establishing a prevalence of the exposure factor in the non-
sick group of 33% and in the sick group of 23% with a 95%
confidence coefficient that is equal to a 0.05 level of significance
of the error, with a power of 80% (1-β). The statistical package
Epi Info version 2002 for Windows was used to calculate the
sample size. Establishing the sample size of 192 healthy and 96
patients [2].

Criteria for the selection of cases
Case is defined to all obstetric patients, with clinical diagnosis

of post-puncture dural headache, defined as: A bilateral
headache that develops within 5 days after the completion of PL
and disappears in a week. The headache occurs or worsens in
the standing position and disappears or improves after lying
down [3].

Selection criteria for controls
The controls were selected from a simple random sampling,

through which 2 patients of equal age were chosen in the same
place and the same period of time, with the same
characteristics; After the clinical examination, there were no
signs or symptoms of the disease under study.

Criteria for inclusion of cases
• Obstetric patients from 15 to 45 years undergoing cesarean

section in whom spinal anesthesia was administered.
• Patients ASA21 I-II.
• Patients who presented dural post-puncture headache that

have been cataloged in the informatics clinical history as
such or that meet the criteria of the same.

• Patients who agreed to participate in the study

Exclusion criteria
• Patients with an associated nosological entity that could

cause headache (hypertension induced by pregnancy,
preeclampsia, among others).

• Patients with communication difficulties.

Sources of data collection and processing
The primary information was obtained from the clinical

records of patients who underwent elective cesarean section in
the delivery room of the University Hospital "Carlos Manuel de
Céspedes" with the diagnosis of post-puncture dural headache.
The collection of the primary data was carried out by two
specialists separately and then the data were compared [4].
They were included in a form created for this purpose (Annex 1),
which included the selected variables. These variables were

subsequently emptied into a database created in SPSS version
[5].

Statistical analysis
Univariate analysis: The estimate of the advantage ratio,

known as Odd Ration (OR) and its 95% confidence intervals (95%
CI), was also carried out with each hypothetically influential
factor. In the variables in which the risk was significantly greater
than 1, a hypothesis test of Chi to Square was carried out, with a
significance level of p less than 0.05. We tested the hypothesis
that the population RR was significantly greater than 1, to be
considered a risk factor.

Multivariate analysis: To determine the independent
influence of each factor, when a group of them was present, a
multivariate analysis was performed, using the logistic
regression technique. The variables were quantified by
presenting absolute and percentage values the contingency
coefficient was calculated, to statistically evaluate the
relationship between the variables. In all cases a level of
statistical significance equal to 95% was selected. The
adjustment of the logistic regression function, which is
equivalent to the estimation of its parameters, was performed
by the maximum likelihood method [6]. The goodness-of-fitness
statistic of Hosmer-Lemeshow was also applied to evaluate the
goodness of fit of the model.

Ethical Aspects
The research was approved by the Scientific Council of the

institution and its Ethics Committee.

It is developed taking into account the ethical principles and
guidelines developed on biomedical research in human beings in
the international field such as the Nuremberg Code of 1947, the
Helsinki Declaration, Finland enacted in 1964 and approved in
the 18th World Medical Assambly corrected by the 29 in Tokyo,
Japan in October 1975; the 35 of Venice, Italy in October of
1983; 41 in Hong Kong, September 1989 as well as the 52nd
General Assembly in Edinburgh, Scotland in October 2000; Other
documents that the Norman are the International Guidelines for
Biomedical Research Related to Human Beings proposed in
1982, the Council of International Organizations of Medical
Sciences (COICM) and the World Health Organization (WHO) [7].

For the development of the research, the informed consent of
the patients and/or their relatives was available to participate in
it, respecting their rights and the person, as well as respect for
their well-being, for which information was offered necessary
that allowed him to decide if he participated in the execution of
the tasks of the investigation proper to his status and by will.

The data were taken from the practice and no manipulations
were made or therapeutic measures were not proved in the
patients. The confidentiality of the data was respected.

Results
Table 1 describes the distribution of patients who participated

in the research according to age, with patients younger than 25
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years of age in both groups being more frequent in the study:
the group of cases, 78 patients (27.08%), while in controls, 98
patients (34.02%). Significant results from the statistical point of
view when applying the Chi square test, with a 95% reliability; as
well as a strong association between age under 25 years and the
appearance of dural post-puncture headache (OR=4.16), being
considered a risk factor.

Although the number of patients with a body mass index
greater than 30 prevailed in both groups, 49 patients (17.01%) in
the group of cases and 97 patients (33.68%) in the controls,
results that are shown in Table 1; when applying the Chi square

test, with a 95% reliability, statistically insignificant results were
obtained, and a weak association force was established between
it and the occurrence of post-dural puncture headache
(OR=1.02), what is not considered a risk factor in our study.

Table 1 shows the distribution of patients according to the
history of previous headache (75 patients, 26.04% in the cases,
93 patients, 32.29% in the controls). Significant results from the
statistical point of view when applying the Chi square test, with
a 95% reliability; as well as a strong association between the
personal history of headache and the appearance of dural post-
puncture headache (OR=3.8), being considered a risk factor [8].

Table 1. Risk factors dependent on the patient. Univariate analysis 2013-2015.

FR
Case (96) Control (192) Total (288) OR Chi square test

(95 %) probability

No % No % No %

Age
<25 78 27.08 98 6.3 176 61.11

4.16 2.31-7.46 0.000
≥ 25 18 6.25 94 33 112 39.88

body mass
index

≥ 30 49 17.01 97 34 146 50.69
1.02 0.63-1.67 0.9668

<30 47 16.31 95 33 142 49.3

History of
previous
headache

And 75 26.04 93 32 168 58.33 3.8 2.17-6.66 0.000

In Table 2, the diameter of the needle and the occurrence of
post-dural puncture headache in patients are described as the
object of study; it was presented in 84 patients who used
needles with diameter (20 and 22G) dural post-puncture
headache in the group of cases and 82 patients in the controls.
Significant results from the statistical point of view, considering
that in patients where 20 and 22G needles are used, they have a
9.39 times greater risk factor of developing dural post-puncture
headache.

The behavior of the number of puncture attempts is
described in Table 2: 75 patients in the group of cases

underwent two or more attempts, and they were 4.79 times
more likely to develop post-dural puncture headache than those
who only had one tried [9]. Significant results from the statistical
point of view when applying the Chi square test.

Table 2 shows the behavior of the patient's position at the
time of starting the lumbar puncture in the sample studied: 67
patients in the cases; 98 patients, in the controls, in addition
these patients have 2.22 times higher risk of suffering post-dural
puncture headache. Significant results from the statistical point
of view when applying the Chi square test.

FR
Case (96) Control (192) Total (288) OR Chi square test

(95 %) probability

No % No % No %

Diameter of the
needle

20 y 22G 84 29.16 82 28.47 166 58
9.39 4.81-18.33 0.000

24 y 27G 12 4.16 110 38.19 122 42

Number of
puncture attempts

Two or more 75 26.04 82 28.47 157 55
4.79 2.73-8.40 0.000

One 21 7.29 110 38.19 131 45

Position of the
patient

Seated 67 23.26 98 34.02 165 57

2.22 1.32-3.73 0.000Lateral
decubitus 29 10.06 94 32.63 123 43

Table 3 shows the results of the multivariate binary logistic
regression analysis; where it can be confirmed that the age is
less than or equal to 20 years (OR=4,120), personal pathological
history (OR=3,643), the sitting position (OR=4,484), two or more

puncture attempts (OR=6,200), as the use of needle 20 and 22G
(OR=6,120) were risk factors to develop dural post-puncture
headache [10].
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In addition, patients with personal medical history, age less
than 20 years and two or more puncture attempts have a 4

times higher risk (OR=4,484) of developing post-dural puncture
headache than those where these risk factors do not coincide.

Table 3. Risk factors associated with the appearance of post-dural puncture headache in obstetric patients undergoing elective
cesarean section. Multivariate analysis 2013 - 2015.

Indicators B E.T. Forest Sig. OR

Chi square test 95% para
OR

Lower Upper

Age <20 years 1.512 0.534 6.154 0.008 4.12 1.565 12.176

APP (Yes) 1.293 0.164 61.867 0 3.643 2.64 5.027

Sitting position (>30) 1.826 0.747 64.944 0.031 4.484 2.512 6.092

IMC (If) -0.008 0.184 0.002 0.965 0.992 0.692 1.422

Two or more puncture attempts 1.713 0.634 8.174 0.002 6.2 1.76 21.1

Needle 20 and 22G (Yes) 1.812 0.634 6.174 0.004 6.12 1.768 21.189

Age <20 years * BMI   4.409 0.11    

APF (Yes)* Age <20 years* BMI -0.966 0.476 4.115 0.043 0.381 0.15 0.968

APF (Yes)* Age <20 years* Two or more
puncture attempts 1.715 0.647 44.944 0.031 4.484 2.512 6.092

Constant -0.73 0.446 2.681 0.102 0.482   

Discussion
According to international reports, the incidence of dural

post-puncture headache (CPPD) is very variable, ranging from
0.5 to 32%; others report an incidence of 0.02 to 3% [1,11,12]. In
national studies reviewed, the incidence of this complication
varies between 1.5 and 16.2% [13].

The investigation showed that females undergoing elective
cesarean section with ages less than 25 years have a 4 times
higher risk of developing dural post-puncture headache
(OR=4.16), results that coincide with that reported in the
literature.

Lake Alfonso reported a higher incidence of CPPD between 15
and 35 years; while Choo Ubals obtained predominance in the
group of 15 to 25 years, [1]. In general, all authors agree that
headache is more frequent in young people and under 50s. After
the fifth decade there is a sharp reduction in incidence, which
can be attributed, among other factors, to loss of neural
elements with age, and lower elasticity of cerebral blood vessels
[2,14,15].

The present investigation showed that the body mass index
greater than 30 is not considered a risk factor for the
appearance of dural post-puncture headaches, females
subjected to elective cesarean sections. Studies report that for
reasons that are still unclear, morbid obesity may decrease the
incidence of post-puncture headache with an epidural needle
[16]. Others refer to it as a dubious risk factor, stating that
obesity would favor PDA, but at the same time the incidence of
PDPH would decrease [17-19].

Researchers report that patients with a previous history of
PDPH or migraine, or with headache before or during lumbar

puncture, have a higher risk [1,2,8,13,20]. This coincides with
the results of the present investigation, where obtained an
OR=3.8.

Other authors have stated that patients with a history of
headache or PDPH, have a greater risk of presenting it, in some
series incidents of between 19% and 70% [21,22] reflecting the
predisposition of these patients.

As expected, the most direct influence on the development of
the CPPD is the size of the needle used. The smaller the caliber
of the spinal needle, the lower the incidence of headache
[17,19,23,24-26]. In fact, the internal diameter of the needle is
the dominant factor in the size of the hole produced in the dura
and the velocity of the needle. runoff from the CSF. With the use
of fine, very flexible and elastic needles, an introducer or other
thicker needle should be used to facilitate its passage through
the intervertebral ligaments, since the finer needles are
technically more difficult to use [1,2,27].

These results coincide with what was obtained in the present
investigation where it was obtained that females where 20 and
22G needles are used have a 9.39 times higher risk factor of
developing dural post-puncture headache.

The international data tell us of a lower incidence of CPPD
when using needles of smaller caliber and of bevel in tip of
pencil [28,29].

The authors suggest that a greater number of LP attempts are
associated with a higher incidence of PDPH because a larger
hole is opened in the dura and the CSF output increases
[5,7-13,17,18,30] results that coincide with those obtained in
the present investigation where the group of cases in which two
or more attempts were made, have a 4.79 times higher risk of
developing dural post-puncture headache [31].
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Some studies have failed to demonstrate a significant
correlation between the number of dural punctures and the
incidence of post-puncture headache, questioning the
hypothesis of CSF loss through the dura as the cause of
headache [32,33]. 16 state that the insufficient statistical power
of these studies was the cause for raising these claims, and in
their study found that repeated punctures significantly increase
the incidence of post-puncture headache [34,35].

So far there are not enough reports in the medical literature
that support the hypothesis that the incidence of post-puncture
headache is greater when the patient is punctured in a sitting
position versus lateral decubitus. Although theoretically and
physically, it could be explained that the hydrostatic pressure at
the puncture site is greater in the patient in the sitting position
than in the patient in the lateral decubitus position, given that
the hydrostatic pressure depends on the height of the CSF
column at the site of the puncture and the density of it, and the
clinical trials evidencing this theoretical speculation are limited,
are reflected in an evident clinical difference [1,36].

The design of the present study allowed to demonstrate that
the lateral decubitus position was effective to reduce the
incidence of CPPD compared to the sitting position [37,38,39].

The pressure of the CSF in the lateral position is 5 to 15 cm of
H2O, while in the sitting and erect position it increases to 40 cm
of H2O. This important difference in pressure should be
considered to understand the pathophysiology of dural post-
puncture headache. It should also be taken into account that
CSF pressure increases during each uterine contraction,
frequently reaching 60 cm H2O in the acme of a contraction
[40,41]. To these changes we would have to add the elevation
that can be produced due to the maternal efforts. These data
explain why the CPPD is more frequent in the pregnant woman
and also why it is better to perform the puncture in the left
lateral decubitus position, avoiding the sitting position [42-44].

Despite this incidence of CPPD obtained in the study, we
believe that its value does not contraindicate the use of regional
anesthesia for cesarean section, because this technique offers
lower morbidity and mortality in this population, compared with
general anesthesia [45]. If the PDPH is presented, this does not
imply greater disability for the patient, since its highest
incidence is between mild and moderate, which yields with rest,
hydration and non-opioid analgesics.

Conclusion
The age under 25 years and the history of previous headache

are the risk factors dependent on the patient related to the
appearance of post-puncture headache in obstetric patients
undergoing elective cesarean section.

The needle diameter of 20 and 22G, the highest number of
puncture attempts and the position of the seated patient are the
risk factors dependent on the technique related to the
appearance of post-puncture headache in obstetric patients
undergoing surgery. elective cesarean section.

The body mass index higher than 30 was not a risk factor with
the appearance of post-puncture dural headache.

Recommendations
The factors identified should be applied to the assessment of

the risk of post-puncture headache in obstetric patients
undergoing elective cesarean section.

Identify the influence of other factors (characteristics of the
needle, direction of the bevel of the needle, angle of insertion of
the needle, rotation of the needle within the epidural space, the
experiences of the anesthetist, among others) with the
appearance of post-headache dural function in obstetric
patients undergoing elective cesarean section.
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