
ABSTRACT 

Background: Post dural puncture 

headache (PDPH) can be developed 

after either spinal or epidural anesthe-

sia during cesarean delivery with inci-

dence of 1%.Several reports men-

tioned the correlation between mater-

nal obesity and the occurrence of this 

morbidity with conflicting results. 

Objective: is to outline the impact of 

the maternal body mass index (BMI) 

on the development of PDPH in preg-

nant ladies following cesarean deliv-

ery. 

Methods: A prospective comparative 

study included 80 pregnant ladies un-

derwent spinal anesthesia for cesarean 

section. Patients were allocated into 

two equal groups according to their 

BMI with cutoff value 30 kg/m
2
. 40 

Women with BMI <30 in group I, 

while 40 women with BMI >30 in 

group II. Both groups were compared 

regarding the incidence of PDPH in 

addition to the descriptive characters 

of the headache including intensity, 

onset time and duration. 

Results: Both groups were matching in 

their age, gravidity and parity. In-

creased body weight, height and sub-

sequent BMI was observed in the se-

cond group in comparison to the first 

group but without statistical signifi-

cance. Comparison between the 

groups revealed significantly higher 

incidence (25%) of PDPH in the first 

group compared to (12.5%) in the se-

cond one. Severity of the headache was 

comparable between both groups. On-

set and duration of the headache did-

n’t show statistical difference between 

the studied groups. 

Conclusion: Incidence of PDPH may 

be increased in pregnant women un-

dergoing CS in relation to lower body 

mass index. 

INTRODUCTION 

Postdural puncture headache 

(PDPH) is a reported iatrogenic compli-

cation in modern neuraxial anesthetic 

procedures, following either spinal anes-

thesia or with inadvertent dural puncture 

during epidural anesthesia (Choi et al., 

2003; Webb et al., 2012). Its incidence 

ranges from 0.16% - 1.3% which may 

show some variations according to the 

expert hands (Faure et al., 1994; Hessen 

et al., 2012). Several reported predispos-

ing factors including female gender, 

young age, pregnancy, low body mass 

index (BMI) and multiple dural punc-
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tures during the procedure may be associ-

ated with increased risk of PDPH (Ayad 

et al., 2003; Verstraete et al., 2014)  

Pregnant women are considered at 

vulnerable risk for this condition because 

of their sex, young age, and the wide-

spread use of neuraxial blocks (Peralta et 

al., 2015). Although PDPH usually re-

gress spontaneously, it has the potential 

to cause significant morbidity in parturi-

ent. It can also interfere with the moth-

er’s self care or her baby care. Also it 

may extend the length of the hospital stay 

or progress into chronic headache (Angle 

et al., 2005; Apfel et al., 2010) 

Body mass index (BMI) is used for 

evaluation of obesity and it is calculated 

by dividing body weight in kilograms by 

the square height in meters (WHO, 

2000). Universally BMI is used to classi-

fy the extent of obesity and to adjust the 

recommended maternal weight gain dur-

ing pregnancy (Siega-Riz et al., 2009). 

Maternal obesity is defined when BMI ≥ 

30 kg/m2, while maternal overweight is 

defined when BMI is between 25 and 

29.9 kg/m2 (Wojcicki, 2014). Maternal 

obesity is further stratified into three 

classes: class I (BMI 30–34.9), class II 

(BMI 35–39.9), and class III (BMI ≥ 40) 

(Forno et al., 2014). Obesity encountered 

numerous challenges to maternal health 

care providers, including increased inci-

dence of obstetric complications either 

through the antenatal period or during 

labor. A previous work has reported that 

the incidence of accidental dural punc-

ture is elevated to around 4% in parturi-

ents with morbid obesity that defined as 

body weight >300 lbs (Hood & Dewan, 

1993).  

Previous publications suggest that 

an inverse relationship between body 

mass index (BMI) and postural puncture 

headache may exist (Hood & Dewan 

1993; Faure et al., 1994; Miu et al., 2014; 

Peralta et al., 2015). 

Increased epidural pressure that 

usually reported in patients who are over-

weight compared to thin patients may 

lead to a declined pressure gradient be-

tween the intrathecal and the epidural 

spaces, with resulting diminished loss of 

the CSF (Perlow & Morgan 1994; Hira-

bayashi et al., 1996). However, again, 

retrospective studies have revealed con-

flicting results regarding this correlation 

(Hartopp et al., 2010; Miu et al., 2014; 

Peralta et al., 2015) .Our study target is 

to figure out the incidence of PDPH in 

pregnant ladies undergoing CS with low 

and high BMI and correlate to the hy-

pothesis that greater BMI women would 

have a less PDPH prevalence than those 

with lower BMI and subsequently per-

form proper preventive measures to re-

duce its related morbidity. 

PATIENTS & METHODS 

This prospective observational 

study was performed in the Obstetrics 

and Gynecology department, Benha Uni-

versity hospital. Eighty female patients 

scheduled for elective lower segment 

caesarean section according to American 

Society of Anesthesiologists (ASA) 

grade I and grade II with various obstet-

ric indications and willing for spinal an-

esthesia have been enrolled in the study. 

The study protocol was approved by the 

local ethical committee with written in-

formed valid consent was signed by all 

the patients. The patients were carefully 

evaluated preoperatively and thoroughly 

explained about the procedure of spinal 

anesthesia. Patients Body Mass Index 

was calculated preoperatively by dividing 
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body weight in kilograms by the square 

height in meters. Patients with co morbid 

medical condition or patients who had 

contraindications to spinal anesthesia or 

refused the regional anesthesia have been 

excluded from the study population.  

Enrolled women were allocated 

into two groups each includes 40 pa-

tients; patients with BMI <30 as group I 

while those with BMI >30 as group II. 

Baseline pulse, BP, SPo2 and were rec-

orded. Intravenous line with 20 G cannu-

la was secured. Preloading with 500 ml 

of Ringers Lactate was performed. Under 

all aseptic precautions patient underwent 

standard spinal anesthesia where sub-

arachnoid block is carried out using 25 G 

Quincke spinal needle at the level of L3 

– L4 interspace with the bevel of the 

needle oriented parallel to the longitudi-

nal fibers of the Dura mater .Injection of 

2 – 2.2 ml of 0.5% of hyperbaric bupiva-

caine was used in all patients. All block 

procedures were completed by the senior 

anesthesiologist and group of anesthesia 

residents working under his supervision. 

Maximum 3 attempts for dural puncture 

were made and those patients requiring 

more than 3 attempts were excluded 

from the study to avoid bias in results 

due to multiple attempts. The surgical 

procedure for all patients was completed 

uneventfully as traditional Caesarian 

section within a reasonable time. Postop-

eratively the patients were observed dur-

ing their hospital stay and advised to 

inform the medical staff once they feel 

any attack of headache. PDPH is charac-

terized by being occupied in either the 

frontal and or the occipital area, wors-

ened when the patient stay in the upright 

position and can be relieved by lying 

down. Patients were carefully instructed 

to inform if experiencing any headache 

and subsequent evaluation by the anes-

thesia team was immediately performed. 

PDPH was evaluated using the visual 

analogue scale (VAS) from 0 to 10. Pa-

tients were classified into those who had 

no PDPH (zero scale) and others who 

had PDPH symptoms (VAS scores 1-10). 

Severity of PDPH was also determined 

using the (VAS 1-10); O= no headache, 

1-3 = mild headache, 4-7=moderate 

headache, > 7= severe headache. 

Abstracted data included age, gra-

vidity, parity, height, weight and BMI. In 

addition development of PDPH, day of 

onset and duration of PDPH, pain head-

ache score (0–10), conservative treat-

ment of PDPH and epidural blood patch 

if needed were also recorded. Uninten-

tional dural puncture was managed at the 

discretion of the attending anesthesiolo-

gist. Women developed PDPH were 

treated using the standard departmental 

protocol. Conservative treatment was 

defined as partial rest, oral hydration, 

recommendations to increase oral caf-

feine intake, and use of oral analgesics as 

needed. Subject follow-up included daily 

visits for a minimum of 3 days. As no 

cases of severe PDPH, were reported 

among our patients, invasive measures as 

epidural blood patch was not required 

during the study. 

Statistical Methods 

Descriptive statistical analysis has 

been performed in the present study. 

Results of continuous measurement data 

are demonstrated as Mean+ SD while 

categorical data measurements are pre-

sented in number (%). Significance is 

estimated at 5% level of significance. 

Student t test (two tailed, independent) 

was used to explore the significance of 

study parameters on continuous scale 
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between the two groups. When P value < 

0.05 it was considered as statistically 

significant.  

RESULTS 

In our study totally eighty women 

of ASA grade I and II underwent spinal 

anesthesia for elective lower segment 

caesarean section. Demographic data 

included age; gravidity and parity were 

compared between both groups. The 

mean age (±SD) in years was 30.49±6.01 

in group I compared to (29.13 ± 5.03) in 

group II with no detected significant 

difference. Comparison of gravidity and 

parity showed no significant difference 

between the two groups as well. Body 

weight, height and subsequent body 

mass index were higher in the first group 

compared to the second one however 

this difference didn’t reach statistical 

significance (Table 1).  

Our data showed 10 out of 40 pa-

tients in group I developed PDPH with 

incidence of (25 %) while only 5 out of 

40 in group II were reported to have 

PDPH with (12.5%) incidence (P value 

0.0036). The difference between the two 

groups was statistically significant as 

described in (Table 2). 

The severity of PDPH was as-

sessed based on (VAS). Out of 10 pa-

tients in group I 7 patients developed 

mild PDPH (VAS 1- 3) and 3 patients 

complained of moderate PDPH (VAS 4- 

7) while none of the patients was report-

ed to have severe PDPH (Table 3). In 

group II out of the 5 patients developed 

PDPH, 3 patients suffered from mild 

PDPH (VAS1- 3) and 2 patients encoun-

tered moderate PDPH (VAS 4-7) and no 

women experienced severe form of the 

headache (Table 3). The onset time of 

the headache in days ± SD was (2.5±1.2) 

in group I compared to (2.1±0.80) in 

group II. In addition the duration of the 

headache in days ± SD was calculated as 

(4.1±20) versus (4.5±1.8) in the first and 

second group respectively. No statistical 

significant difference was reported be-

tween the two groups regarding the 

headache time onset or duration (Table 

3). The headache was cured spontane-

ously or with simple conservative man-

agement. None of our patients encoun-

tered severe form of PDPH and no pa-

tient required more invasive interven-

tional treatment such as epidural blood 

patch.  

 

Table (1): Demographic characteristics of the Study Groups 

Descriptive data Group I (n= 40) Group II (n= 40) 

Age 30.49±6.01 29.13 ± 5.03 

Gravidity 4.26 ± 2.58 3.71 ± 2.72 

Parity 2.67 ±1.43 2.43 ± 1.50 

Weight in Kg  (Mean ±SD) 60.46  ±5.25 78.8  ±5.16 

Height in Cm (Mean  ± SD) 156.4  ± 6.68 154.8  ± 4.55 

BMI in kg/m2 24.716 ±  4.02 35.175 ±  2.25 
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DISCUSSION  

Accidental dural puncture is a rec-

ognized hazard of neuraxial anesthetic 

procedures, reported  in approximately 

1% of spinal, epidural or combined spi-

nal–epidural procedures placed in pa-

tients with normal body build (Choi et 

al., 2003). Obesity constitutes one of the 

most serious health challenges of the 

21st century. The current study com-

prised of eighty pregnant women of 

ASA class I or II undergoing elective 

lower segment caesarean section. Pa-

tients with BMI < 30 were included in 

group I and those with BMI > 30 were 

allocated in group II. In our data the inci-

dence of PDPH was 25 % in group I 

compared to 12.5 % in group II. This 

difference in our analysis was statistical-

ly significant. (P value = 0.0036 i.e. p < 

0.05). The finding of this study reported 

a significant inverse association in the 

magnitude of reporting PDPH with low-

er BMI after unintentional puncture of 

the Dura mater during spinal anesthesia. 

In our sample, we found an optimal cut-

off value of 30 kg/m2 for the classifica-

tion of subjects according to the similar 

effect observed using a WHO-

recommended cutoff value of 30 kg/m2 

for definition of obesity. Our study data 

are in line with the work published by 

Pearalta F et al, 2016. in which incidence 

of PDPH in parturients with BMI > 31.5 

kg/m2 (39%) was lower than in parturi-

ents with BMI < 31.5 kg/m2 (56%).The 

difference in the incidence from our 

work may be reflected to the sample size 

of each study (Peralta et al., 2015).  On 

contrast our data differ from the findings 

of Miu et al., (2014) who reported no 

difference in the incidence of PDPH 

after unintentional dural puncture using a 

cutoff BMI value of 30 kg/m2. They re-

viewed data on 18315 patients under-

Table (2): Comparison of Incidence of PDPH in the two groups 

Number and percentage of patients experiencing PDPH 

Group I n(40) 10 25% 
P Value: 0.0036  

Group II n(40) 5 12.5% 

Table (3): comparison in regards to Criteria of the headache (severity, onset and duration) 

Description of the PDPH headache in the 2 groups 

Groups Group I n(40) Group II n(40) P value 

VAS 1-3 (Mild) 7 3 - 

VAS 4-7 (Moderate) 3 2 - 

VAS 7-12 (Severe) 0 0 - 

Onset time(days) 2.5±1.2 2.1±0.90 0.261 

Duration (days) 4.1±2.0 4.5±1.80 0.615 
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went epidural and combined spinal-

epidural block for various obstetric indi-

cations. They identified 125 (0.7%) un-

intentional dural breaks or post-dural 

puncture headaches. Women were dis-

tributed into two groups: non-obese 

(BMI <30 kg/m2), and obese (BMI 30 

kg/m2). Their results showed no evi-

dence supported that greater BMI is as-

sociated with less prevalence of PDPH 

or that the nature of the headache and the 

use of epidural blood patch were differ-

ent. Differences in the study by Miu et 

al., (2014) and the current study may 

explain the differences in findings. In 

125 parturients, Miu et al., (2014) 

showed an incidence of PDPH after un-

intentional dural puncture of 82%, much 

greater than the incidence reported in the 

current work.   

Correlation between high BMI and 

reduced incidence of PDPH observed in 

our work can be explained by the previ-

ous published evidence that reported 

possible alterations in the epidural/

intrathecal spaces in an obese parturient 

that may demonstrate the lower inci-

dence of PDPH in these patients. Evi-

dence suggested that greater epidural 

pressure noticed with obese individuals 

compared to lean ones may decrease the 

pressure gradient from the intrathecal to 

the epidural space, resulting in decreased 

leaking of the CSF leak through a dural 

rent with subsequent lower incidence of 

PDPH. Increased intra abdominal pres-

sure may reduce non-CSF volume in the 

epidural space. Parturients with BMI 

≥30 kg/m2 have been found to require 

less epidural infusate to provide equipo-

tent analgesia compared with parturients 

<30 kg/m2. Hogan et al., (1996) found 

that magnetic resonance imaging evalua-

tion of CSF/nerve root volume in healthy 

volunteers demonstrated an inverse rela-

tionship between CSF volume/nerve root 

volume and body weight. The volume 

from T11–T12 to the sacral area in obese 

study candidates showed significant re-

duction than in observed non obese vol-

unteers (Choi et al. 2003; Panni & 

Columb 2006). Hogan et al., (1996) also 

reported that intra abdominal pressure is 

linearly increased in proportion to higher 

body weight. The same researchers re-

ported a decline in CSF volume with 

external abdominal compression that 

may provoke a static increase in ab-

dominal pressure similar to that found 

normally in pregnancy. They suggested 

that the mechanism involves inward 

movement of soft tissue in the inter-

vertebral foramen. Increased abdominal 

pressure in the obese pregnant women 

may also augment the  pregnancy-

induced epidural venous engorgement, 

with resultant decrease in the volume of 

CSF in the lumbar neuraxial canal 

(Hogan et al., 1996). 

The limitations of our study are the 

small sample size and the single institu-

tional work. Further studies with large 

number of patients, multicenter nature 

that may include more groups based on 

multiple BMI cutoff values identifying 

the risk of different degrees of the obesi-

ty and its impact on the incidence of 

PDPH may be recommended. 

CONCLUSION 

From our study we concluded that 

women with BMI greater than 30 kg/m2 

undergoing caesarean section under spi-

nal anesthesia have a lower incidence of 

PDPH when compared to those with 

lower BMI below 30. However the 

PDPH incidence was less in women with 

high BMI, its severity and the required 
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treatment were not altered by the body 

weight. 
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