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ABSTRACT 

Introduction: A typical side effect after spinal anesthesia or 

lumbar puncture is post-dural puncture headache (PDPH), 

which is characterized by excruciating headaches from CSF 

leakage. Patient demographics and procedural factors, 

including age, gender, body mass index (BMI), needle size, 

and number of puncture attempts, hydration status of the 

patient during post-operative period all influence the 

incidence of post-dural puncture headache (PDPH). The 

purpose of this study is to look into the incidence of PDPH and 

how it relates to these important factors. Methods & 

Materials: The study was conducted at Sheikh Hasina 

Medical College, Jamalpur, Bangladesh a tertiary care 

hospital from March, 2024 to May, 2024. Patients had both 

elective and urgent surgical operations under subdural 

anesthesia. The study included 200 patients in total, ranging 

in age from 18 to 65, who satisfied the inclusion requirements. Software for statistical 

analysis, SPSS version 26, was used. Statistical significance was attained when the p-value 

was less than 0.05. Result: A significant p-value of 0.02 was found in the research of 200 

patients, indicating that females had a higher incidence of post-dural puncture headache 

(PDPH) (30%) than males (15%). The age categories of 41–50 (37.5%) and 51–65 (30%) 

had the highest rates of PDPH, with significant correlations (p = 0.01 and 0.02). Higher 

PDPH rates (66.7%, p < 0.001) were significantly correlated with more puncture attempts 

(>2). Incidence of PDPH was also shown to be higher in patients using wide bore needles  
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(23G; 40%, p = 0.001). Dehydration of the patient during post- operative period is 

significantly higher (60%, P=0.003) incidence to develop PDPH. Conclusion: This study 

emphasizes age, gender, number of puncture attempts, needle size and hydration status of the 

patient during post-operative period variables linked to PDPH. A higher rate of perforation 

attempts, older age groups, females, wide bore needles and dehydration were all substantially 

associated with PDPH. 

Keywords:  Post-dural Puncture Headache, Cerebrospinal Fluid, Subdural Anesthesia 

 

INTRODUCTION 

Post-dural puncture headache (PDPH) is 

a common and incapacitating result of 

purposely puncturing the dura-

arachnoid, whether for therapeutic, 

diagnostic, or spinal anesthetic 

purposes, or inadvertently during an 

epidural procedure[1–5]. According to the 

diagnostic criteria of the International 

Headache Society (IHS), a headache may 

occur within the fifth day of puncture 

and subsequently go away on its own 

one week or up to 48 hours after the 

epidural blood patch is applied[6]. Stiff 

neck, tinnitus, photophobia, nausea, and 

hypoacusis are experienced. The 

incidence of post-dural puncture 

headache (PDPH) following spinal 

anesthesia may vary from less than 3 

percent to up to 9 percent of patients, 

depending on the type and size of 

needle used[7-9]. After a lumbar puncture 

(LP), about 11% of patients develop 

post-dural puncture headache (PDPH) 

with the use of a standard, traumatic 

needle[10]. Prevalent patient risk factors 

for post-dural puncture headache 

include female sex, pregnancy, being 

between the ages of 18 and 50 years as 

opposed to older or younger, and having 

experienced a headache in the past. 

Post-dural puncture headache (PDPH) is 

two to three times more common in 

women than in men, according to 

numerous research[11]. Pregnancy 

increases the risk of post-dural 

puncture headache (PDPH) because of 

increased cerebral vasodilation in 

response to cerebrospinal fluid (CSF) 

hypotension, which is linked to 

increasing levels of circulating 

estrogen[12]. A prior history of 

headaches, including both post-dural 

puncture headaches (PDPH) and 

chronic headaches, may increase the 

risk of developing PDPH. even though it 

isn't always evident in research[11-18]. 

There is conflicting data about the 

relationship between BMI and the risk 

of having PDPH. Studies have shown 

that after diagnostic LP, people with low 

BMI (≤25 kg/m2) were more likely to 

develop PDPH[19]. Both the spinal needle 

choice and procedures can impact the 

risk of post-dural puncture headache. 

We advise utilizing pencil point 

(atraumatic) needles for spinal 

anesthesia or diagnostic Lumber 

Puncture (LP) in accordance with 

clinical practice recommendations[20,21]. 

Dehydration of the patient during 1st 48 

hours of post operative period increase 

the rate of PDPH. In patients receiving 

subdural anesthesia, the purpose of the 

current study was to assess the 

incidence and risk factors for post-dural 

puncture headaches (PDPH). 
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METHODS & MATERIALS 

The study was conducted at Sheikh 

Hasina Medical College, Jamalpur, 

Bangladesh a tertiary care hospital from 

March, 2024 to May, 2024. Patients had 

both elective and urgent surgical 

operations under subdural anesthesia. 

The study included 200 patients in total, 

ranging in age from 18 to 65, who 

satisfied the inclusion requirements. 

Adult patients scheduled for subdural 

anesthesia for surgery met the inclusion 

criteria; those with chronic headaches, 

pre-existing neurological disorders, or 

any contraindications to regional 

anesthesia were excluded. For every 

subject, written informed permission 

was acquired. Medical chart reviews 

and a standardized questionnaire were 

used to collect data. We use Bupivacaine 

with 8% dextrose (Bupivacaine Heavy) 

as anesthetic agent. 

Expert anesthesiologists utilizing 

accepted methods carried out the 

subdural anesthetic procedure. Records 

were kept on the type and size of spinal 

needle used, the quantity of puncture 

attempts made, and the puncture level, 

hydration status of the patient during 

post-operative period. In order to 

determine the incidence of post-dural 

puncture headache (PDPH), 

postoperative follow-up was carried 

out. Based on the patient's reported 

headaches that got worse while 

standing and got better when lying 

down, PDPH was diagnosed within five 

days of surgery. 

 

The study documented perioperative 

factors, such as the length of surgery, 

the total amount of local anesthetic 

agent used, and intraoperative 

problems, hydration status during post-

operative period in addition to 

demographic characteristics, such as 

age, gender, BMI, and any comorbid 

disorders. Numerous punctures, needle 

size and type, dehydration and a history 

of headaches were assessed as risk 

factors for post-dural puncture 

headache (PDPH). After surgery, 

patients were monitored for seven days, 

and those who experienced post-dural 

puncture headache (PDPH) were 

treated conservatively with bed rest, 

fluids, and appropriate analgesics. 

Software for statistical analysis, SPSS 

version 26, was used. Statistical 

significance was attained when the p-

value was less than 0.05. 

 

RESULTS 

This table outlines the basic 

demographics and characteristics of the 

study population. It shows that the 

sample is evenly divided by gender, has 

a variety of age groups, and a mix of BMI 

categories and comorbidities (Table I). 

 

Table – I: Basic Characteristics of 

Study Population (n=200) 

 

Characteristic n(%) 

Age (years) 

18-30 50 (25) 

31-40 60 (30) 

41-50 40 (20) 

51-65 50 (25) 

Gender 

Male 100 (50) 

Female 100 (50) 

BMI (kg/m²) 

<25 80 (40) 
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25-29.9 90 (45) 

≥30 30 (15) 

Comorbidities 

Hypertension 40 (20) 

Diabetes 30 (15) 

None 130 (65) 

Previous History of Headache 60 (30) 

 

Table II shows the distribution of PDPH 

cases by age group. The highest 

incidence is observed in the 41-50 and 

51-65 age ranges, both with significant 

p-values. 

 

Table – II: Incidence of PDPH by Age 

Group (n=200) 

 

Age Group 

(years) 

P
a

ti
e

n
ts

 (
n

) 

P
D

P
H

 (
n

) 

P
e

rc
e

n
ta

g
e

 (
%

) 

p
-v

a
lu

e
 

18-30 50 5 10 0.10 

31-40 60 10 16.7 0.04 

41-50 40 15 37.5 0.01 

51-65 50 15 30 0.02 

 

Table III illustrates the PDPH incidence 

by gender, showing that females had a 

higher rate of PDPH, with a statistically 

significant association. 

 

 

 

 

 

 

 

 

 

Table – III: PDPH Incidence by 

Gender (n=200) 

 

Gender 

P
a

ti
e

n
ts

 (
n

) 

P
D

P
H

 (
n

) 

P
e

rc
e

n
ta

g
e

 (
%

) 

p
-v

a
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e
 

Male 100 15 15 0.07 

Female 100 30 30 0.02 

 

Table IV demonstrates that an 

increasing number of puncture attempts 

is strongly associated with higher PDPH 

incidence, with a significant p-value. 

 

Table IV: PDPH Incidence by Number 

of Puncture Attempts (n=200) 

 

Number of 

Attempts 

P
a

ti
e

n
ts

 (
n

) 

P
D

P
H

 (
n

) 

P
e

rc
e

n
ta

g
e

 (
%

) 

p
-v

a
lu

e
 

1 120 10 8.3 0.12 

2 50 15 30 0.02 

>2 30 20 66.7 <0.001 

 

Table V shows the association between 

the size of the spinal needle and the 

incidence of PDPH, with wide bore 

needles (23G) being associated with a 

significantly higher rate of PDPH. 
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Table – V: PDPH Incidence by Needle 

Size (n=200) 

 

Needle Size 

(Gauge) 
P

a
ti

e
n

ts
 (

n
) 

P
D

P
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n

) 

P
e
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e

n
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 (
%

) 

p
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a
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e
 

23G 50 20 40 0.001 

25G 80 15 18.8 0.02 

27G 70 10 14.28 0.03 

 

Table VI shows the association between 

rehydrated and dehydrated patient 

during post-operative period. More 

severity of dehydration significantly 

higher the development of PDPH. 

 

Table – VI: PDPH Incidence by 

Hydration Status of the Patient 

During Post-Operative Period 

 

Hydration 

Status 

P
a

ti
e

n
ts

 

P
D

P
H

 

P
e

rc
e

n
ta

g
e

 

p
-v

a
lu

e
 

No sign of 

dehydration 
120 12 10 0.20 

Some sign of 

dehydration 
50 15 30 0.04 

Severe 

dehydration 
30 18 60 0.003 

   

DISCUSSION 

The information showed a strong 

correlation between PDPH incidence 

and age. The age groups of 41–50 

(37.5%) and 51–65 (30%) had the 

greatest rates, with statistically 

significant p-values (p=0.01 and 0.02, 

respectively). The younger age groups 

showed no significant p-value and a 

lower incidence (10%), especially those 

between the ages of 18 and 30. These 

results are in line with other research 

that suggests age-related changes in 

dural flexibility and cerebrospinal fluid 

(CSF) dynamics may make older 

persons more vulnerable to post-dural 

puncture headache (PDPH). According 

to a study, patients over 40 years of age 

had a greater incidence of PDPH, which 

was linked to enhanced dura mater 

sensitivity in the elderly[22]. 

 

With a p-value of 0.02 females had a 

substantially greater incidence of PDPH 

(30%) than males (15%). The literature 

has extensively reported this gender 

gap, with earlier research indicating 

that women are more likely to develop 

post dural puncture (PDPH). Hormonal 

variations, specifically the impact of 

estrogen on the neurological and 

circulatory systems, provide one tenable 

explanation. Gender is an important risk 

factor, as evidenced by a study by 

Vallejo et al. that found a similar pattern 

with PDPH incidence of 27% in females 

and 13% in males[23]. 

 

Although the association between BMI 

and PDPH incidence was not explicitly 

examined in this study, previous 

research has suggested that a lower BMI 

may be linked to a higher risk of 

developing PDPH. Although 15% of 

patients in this study had a BMI of ≥30 

kg/m² and 45% of patients had a BMI of 

25–29.9 kg/m², there was no 

discernible relationship found between 

PDPH rates and BMI. Since studies like 
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those by Bezov et al. have demonstrated 

that people with lower BMI have a 

higher incidence of PDPH because they 

have less epidural fat cushioning the 

spinal column, more research in this 

area may shed light on the matter [24]. 

 

There was a clear correlation found 

between the probability of PDPH and 

the quantity of puncture attempts. p-

values (p<0.001 and p = 0.12, 

respectively) showed that patients who 

had more than two puncture attempts 

had a significantly greater incidence 

(66.7%) compared to those who had 

only one try (8.3%). This result is 

consistent with other research 

suggesting that repeated puncture 

attempts raise the risk of larger dural 

rips and increased CSF leakage. Similar 

findings were reported in a research by 

Ahmed et al., which showed that after 

two or more punctures PDPH increased 

significantly [25]. 

 

As the gauge numerically smaller (e.g. 

23G) bore of the needle is relatively 

wider and vice-versa, when compared 

to various gauge needles like 23G (40%, 

p=0.001) and 25G (18.8%, p = 0.02), 27 

G (14.28% p = 0.03), the use of smaller 

gauge needles (e.g.23G) was linked to a 

considerably higher PDPH incidence 

(40%, p=0.001). Previous research has 

shown that the incidence of PDPH is 

generally lower with smaller bore 

needles, variables like the kind of needle 

(atraumatic vs. cutting) and the 

practitioner's experience can have a 

greater impact on the results [26]. 

 

Although 15% of the study group had 

diabetes and 20% had hypertension, the 

study did not examine any correlation 

between PDPH and these conditions. 

According to earlier research, such as a 

study by Bezov et al., which found that 

patients with a history of migraine or 

tension headaches were more likely to 

develop PDPH following lumbar 

puncture, a history of headaches, which 

was present in 30% of the patients, may 

have predisposed these people to PDPH 
[27]. 

 

There is a positive relationship between 

dehydrated and rehydrated patient 

during 1st 48 hours of dural puncture. 

Dehydrated patient suffered from PDPH 

largely. Severity of dehydration during 

post puncture period also significant. 

Some sign of dehydration (30%, p=0.04) 

and severe dehydration (60%, p=0.003). 

This result reveled that more severity of 

dehydration during the post-operative 

period more the chance of development 

of PDPH. 

 

Limitations of the Study 

A modest sample size and a single 

hospital were used for the investigation. 

Thus, the outcomes might not be 

indicative of the entire community. 

 

Conclusion 

This study emphasizes age, gender, 

number of puncture attempts, needle 

size and hydration status of the patient 

as important variables linked to PDPH. 

A higher rate of perforation attempts, 

older age groups, females, and wide 

bore needles, dehydration during post-
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operative period were all substantially 

associated with PDPH.  
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Recommendation 

In order to lower the risk of post-dural 

puncture headache (PDPH), it is advised 

to decrease the number of puncture 

attempts during spinal procedures and 

to take into consideration the use of 

larger gauge (27 G) needles. Post- 

operative fluid management should be 

meticulously maintained so that patient 

would not be suffered from dehydration 

Furthermore, since they may be more 

vulnerable, female patients and elderly 

patients should receive extra care. To 

effectively avoid PDPH, further study 

should be done on improving needle 

design and technique. 
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