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ABSTRACT
	 Spinal anaesthesia is a popular method for anaesthesia in the lower body, offer-
ing advantages over general anaesthesia. The paramedian and median methods are most 
commonly used. Spinal anaesthesia has many benefits, but postdural puncture headache 
(PDPH) is the most common risk. This study aimed to find out how often PDPH happens 
in Libyan patients having spinal anaesthesia for urological surgeries, comparing the median 
and paramedian methods because there are not many records available. This prospective 
study occurred at the Specialty Surgical Centre in Benghazi, Libya, from September 18, 
2019, to February 18, 2020. Patients undergoing urological surgery under spinal anaesthesia 
were divided into two groups based on the method used: median (Group M) and paramedi-
an (Group P). Researchers collected age, BMI, and gender data to better understand PDPH 
prevalence and compare the two companies. All the data were coded and analysed using 
SPSS 27. The study included 60 patients, including 53 adult males and 7 females, ranging in 
age from 11 to 70 years, with a median age of 55.5 ± 18.2 years. Normal PDPH prevalence 
was 8.3%, with 13.3% in Group M and 3.3% in Group P. Statistical analysis showed no sig-
nificant difference in PDPH prevalence between the two companies (p=0.4). Patients’ age, 
gender, and BMI did not differ significantly between the two groups, according to logistic 
regression analysis. While a larger number of patients in the median institution had PDPH, 
the difference was not statistically significant. These findings support previous research on 
needle insertion techniques and PDPH, but the authors suggest conducting larger studies 
with more populations to confirm and improve those findings.
Keywords: medial technique, paramedian technique, postdural puncture headache, spinal 
anaesthesia, urological surgeries
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1.INTRODUCTION

	 Spinal anaesthesia is an extensively 

used approach in various surgical techniques 

because of its unique advantages compared to 

general anaesthesia [1]. One key gain of spi-

nal anaesthesia is its capacity to anesthetize a 

selected location of the body, without inter-

fering with respiratory function. Moreover, it 

starts faster than general anaesthesia, taking 

into account an instant initiation of the surgi-

cal procedure [2]. Furthermore, spinal anaes-

thesia normally has a shorter period, leading 

to a quicker healing time and, in advance, pa-

tient mobility [3]. Median (M) and paramedi-

an (P) techniques are commonplace strategies 

to obtain spinal anaesthesia. Each method has 

its personal traits. The median technique, as 

an example, whilst being the extra frequently 

used, can pose technical challenges, especial-

ly in older individuals with structural degen-

erative changes of their spine. Conversely, 

the paramedian method is regularly preferred 

for its quicker and speedier catheter insertion 

[4] and the capability to manage anaesthesia 

without the need for a flexed position [5]. 

	 While spinal anaesthesia offers 

several benefits, it’s essential to recognise its 

complications like postdural puncture head-

ache (PDPH), bleeding, contamination, hy-

potension, urinary retention, and nerve injury  

[6]. The pronounced occurrence of PDPH 

varies significantly worldwide, stimulated 

by many factors, including affected person 

attributes, needle design, and the technique 

used [7]. Women, particularly pregnant and 

postnormal delivery at a high risk of PDPH. 

Similarly, a higher chance is found in indi-

viduals with lower body mass indices (BMI), 

while the peak age for its prevalence lies be-

tween 18 and 30 years [8]. The occurrence 

is also stimulated by way of numerous fac-

tors, which include the diameter of the spinal 

needle used for dural puncture, with smaller 

diameters being related to a decreased risk 

[9]. Moreover, the patient’s positioning in the 

course of spinal anaesthesia may additionally 

have an essential position as cautioned with 

the aid of Sharma et al [10] who proposed 

that the lateral decubitus position is less likely 

to cause PDPH compared to the sitting posi-

tion [10].

	  PDPH is mainly diagnosed based 

on clinical symptoms, laboratory tests, or 

further tests like neuroimaging are rarely in-

dicated if complications or alternative condi-

tions, such as subdural hematoma or venous 
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thrombosis, are suspected [11, 12]. To de-

crease the risk of PDPH, several preventive 

measures can be taken, including the usage 

of small-diameter needles or atraumatic spi-

nal needles, aligning the needle bevel with 

the dural fibers, and considering prophylac-

tic epidural blood patches or epidural saline. 

Regarding the management of PDPH, simple 

steps like rest, adequate hydration, or using 

caffeine can help, alongside medications such 

as antiemetics, paracetamol, or even spheno-

palatine ganglion and occipital nerve blocks 

and epidural blood patch for more severe cas-

es. Fortunately, the majority of PDPH cases 

are self-limited, with approximately 75% im-

proving within seven days and 88% resolving 

completely by six weeks, without any specif-

ic treatment. [13-15]. 

	 Many research papers have stud-

ied the prevalence of post-dural puncture 

headache following spinal anesthesia, with a 

primary emphasis on obstetric patients [16]. 

Some studies have extended their scope to in-

clude orthopedic patients [17, 18] or patients 

undergoing lower limb surgeries [19]. On 

the other hand, there is a paucity of research 

dedicated to urological interventions. For in-

stance, Harrison and Langham [20] surveyed 

100 patients who underwent spinal anesthesia 

in urology theaters, but they did not account 

for spinal anesthesia approaches. A more re-

cent investigation in 2023 compared post-du-

ral puncture headache occurrences between 

paramedian and median approaches, but it 

was limited to patients undergoing nephro-

lithotripsy [21]. With the scarcity of studies 

within our region, significant gaps persist in 

the literature concerning potential variations 

in PDPH rates between median and parame-

dian techniques. Therefore, the primary ob-

jective of this research was to investigate the 

incidence of post-dural puncture headache in 

patients undergoing spinal anesthesia for uro-

logical procedures and to test the difference 

in incidence between paramedian and medi-

an approaches. Such a study aims not only to 

enhance patient care but also to optimize re-

source distribution and enhance the efficien-

cy of hospital resources.

2.MATERIALS AND METHODS 

2.1.Study Design and Location

	 The prospective study was conduct-

ed at the Specialty Surgical Centre Benghazi 

between September 18th, 2019, and February 

18th, 2020. 
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2.2.Study Population 

	 60 patients who needed urological 

procedures under spinal anaesthesia.

1.Inclusion criteria

a.Patients who did not complain of headache 

before spinal anaesthesia. 

b.Patients who did not have features of hypo-

volemia in the perioperative period. 

c.Patients who are hemodynamically stable 

with no blood pressure fluctuations.

2.Exclusion criteria 

a.Patients with a history of headaches or 

chronic pain.

b.Patients with a history of PDPH. 

c.Patients with anxiety or cognitive impair-

ment.

2.3.Data Collection

	 Baseline data were obtained, in-

cluding age, gender, presence of diabetes 

mellitus or hypertension, and BMI through 

the index: Weight (kg)/ Height (m) 2.

	 Spinal anaesthesia was adminis-

tered in either a lateral or sitting position at 

L3–4 or L4–5 level by a single anaesthesiol-

ogist utilizing a 25G Quincke spinal needle. 

Patients were randomly and equally allocat-

ed to either the Median approach (M) or the 

Paramedian approach  (P) groups. In Group 

M, spinal anaesthesia was administered by 

guiding the needle through the supraspi-

nous ligament, interspinous ligament, and 

ligamentum flavum to the dura. The Group 

P technique directly targets the ligamentum 

flavum after traversing the paraspinal mus-

cles. This method involved inserting the spi-

nal needle 1cm lateral and below the spinous 

process at a cephalad angle of 10–15°.

	 To evaluate PDPH, patients were 

inquired about headache occurrence using 

a binary scale (yes or no response). Individ-

uals experiencing headaches within 5 days 

post-surgery were examined for positional 

effects. Headache onset or aggravation with-

in 15 minutes of standing in an upright po-

sition, followed by relief within 30 minutes 

of returning to a supine position, was classi-

fied as PDPH. The pain intensity scoring was 

assessed using the Visual Analogue Scale 

(VAS). The VAS score consists of a 10 cm 

line with 10 mm to each point of the scale 

and two end-points representing no pain and 

worst possible pain, where 0 = no pain, 1–3 = 

mild, 4–6 = moderate, and 7–10 = severe pain 

[22].
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2.4.Statistical Analysis

	 Data was analysed using IBM SPSS 

Statistics, version 27. Initially, demographic 

data were assessed through descriptive sta-

tistics: mean ± standard deviation (S.D.) for 

numerical data and counts/percentages for 

categorical data. The t-test was employed 

to evaluate mean differences, while the chi-

square test (χ2) was used to compare the in-

cidence of PDPH between the two approach 

groups. Factors associated with PDPH were 

investigated through logistic regression 

analysis, presenting odds ratios (OR) with a 

95% confidence interval (CI) to indicate the 

strength of association; significance was con-

sidered for P-values < 0.05.

2.5.Ethical Considerations

	 Information about the study was 

given to all participants or their accompany-

ing adult by the researcher anaesthesiologist. 

Before they enrolled in the study, participants 

provided formal consent. For individuals 

below 18 years, consent was acquired from 

their legal guardian. Personal information 

was omitted to uphold participant confiden-

tiality.

3.RESULTS

3.1.General Characteristics of the Study 

Population

	 The study enrolled 60 patients who 

underwent various types of urological pro-

cedures under spinal anaesthesia. Of these 

patients, 53 (88%) were males and 7 (12%) 

were females, and their age ranged from 11 

to 70 years, with a mean age of 55.5 ± 18.2 

years. A total of 48.3% were in the 61 years 

and above age group, with a mean age of 68.8 

± 1.7, and most were males. For further infor-

mation, please refer to Table (1). 

خطا! لم يتم العثور على مصدر المرجع.
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Table (1). Age distribution among the study population

Males
Females

Gender
Total

Age group

years 30 ≤
Count 9 1 10

Percentage 15% 1.7% 16.7%

years 31-60
Count 18 3 21

Percentage 30% 5% 35%

years 61 ≥
Count 26 3 29

Percentage 43.3% 5% 48.3%

Total
Percentage

Count 53 7 60
88% 12% 100%

	 Among the study participants, 14 

(23.3 %) were solely hypertensive, 15 pa-

tients (25%) were solely diabetic, and 3 (5%) 

had both conditions. It was also shown that 

the study population had a mean BMI of 23.5 

± 2.8, with 60% having a normal BMI and 

33.3% being overweight. Obese and under-

weight patients each comprise 3.3% of the 

study population. 

	 As illustrated in Figure 1, Cystos-

copy, transurethral resection of bladder tumor 

(TURBT), and varicocele surgeries were the 

most commonly performed urological pro-

cedures. Less frequent procedures were also 

shown to provide a comprehensive overview. 

The study also examined the distribution of 

these surgeries based on the spinal approach 

used. Within the median approach group, 

30% underwent TURBT, 16.7% underwent 

varicocele surgeries, and 13.3% had cys-

toscopy. Among the paramedian approach 

group, the distribution was 36.7% for cys-

toscopy, 20% for varicocele surgeries, and 

13.3% each for TURBT and transurethral 

resection of the prostate (TURP) surgeries. 
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 Figure (1). Types of urological procedures done in the study.

The demographic variables of the study pop-

ulation are displayed in Table (2) Considering 

both approaches to spinal anaesthesia. 

 Table (2). Demographic variables according to the spinal anesthesia approach.

Variable Subclass Median approach 
(n = 30)

Paramedian approach
(n = 30) p-value

Gender
Males 26 (86.7%) 27 (90%)

1
Females 4 (13.3%) 3 (10%)

Age
(mean ± SD) 54.7 ± 17.4 52.3 ± 19.1 0.6

BMI
(mean ± SD) 23.9 ± 2.6 23.2 ± 3.0 0.3

Diabetes 
mellitus

Diabetics 11 (36.7%) 7 (23.3%)
0.2

Not diabetics 19 (63.3%) 23 (76.7%)

Hypertension
Hypertensives 8 (26.7%) 9 (30%)

0.7
Not hypertensives 22 (73.3%) 21 (70%)
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3.2.Incidence of PDPH Among the Study 

Population

	 Among the study population, 5 pa-

tients (8.3%), 3 males and 2 females, expe-

rienced a post-dural puncture headache with 

pain severity ranging from mild (80%) to 

moderate (20%) on a visual analogue scale. 

The distribution of PDPH among both gen-

ders didn’t demonstrate any statistical sig-

nificance, with a p-value of 0.09. Consider-

ing age distribution, 2 patients were aged 30 

years or younger, while 3 patients fell within 

the 31-60-year age group, with a p-value of 

0.06. Most patients (60%) complained of 

PDPH within 72 hours postoperatively, and 

the rest (40%) developed PDPH on the fourth 

day after spinal anaesthesia.

	 Table (3) presents the incidence of 

PDPH within the median and paramedian 

groups, as well as their gender distribution. 

Within Group M, four individuals (13.3%) 

reported PDPH. Three of them had mild 

headaches, and one had a moderate-severity 

headache. In Group P, only one individual 

(3.3%) reported PDPH, which was of mild 

severity. The p-value was 0.4, suggesting no 

statistically significant difference. 

Table (3). Incidence of PDPH between the median and paramedian groups
 Postdural puncture

headache
Gender dis-

tribution
 Median approach

)group (n = 30
 Paramedian approach

)group (n = 30 p-value

Yes
Male )75%( 3 )0%( 0

0.4
Female )25%( 1 )100%( 1

No
Male )88.5%( 23 )93.1%( 27

Female )11.5%( 3 )6.9%( 2

Univariable logistic regression revealed no 

significant association between PDPH inci-

dence and age, gender or BMI, as evidenced 

by corresponding p-values of 0.06, 0.06, and 

0.9, respectively. For more details, refer to 

Table (4).
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Table (4). Binary logistic regression of each independent variable with PDPH
Univariate analysis

OR 95% CI p-value
Age (years) 0.954 0.907-1.003 0.063

Gender (male/female) 0.150 0.020-1.121 0.065
BMI (Kg) 0.980 0.709-1.354 0.902

Abbreviations: OR = Odds Ratio, CI = Confidence Interval, BMI = Body Mass Index. 

4.DISCUSSION

	 Our study reported a PDPH inci-

dence of 8.3%, lower than that observed in 

studies from other African countries such as 

East Ethiopia, Kenya, Egypt, and others [23-

25]. Similarly, this rate was less than the 20% 

reported by Oumer et al [17] among ortho-

pedic patients in Addis Ababa, Ethiopia, pos-

sibly due to their use of needle sizes ranging 

from 18 to 23G. Compared to worldwide 

studies, our rate was lower than those report-

ed in a study from Iran (10%) but higher than 

reports from Germany (5.9%) and the USA 

(2%) [18, 26, 27]. Similarly, Khraise et al [28] 

reported a lower incidence of 6.3% in partu-

rients, which may be explained by their use 

of a mixture of needle types with needle sizes 

>25G while our study utilized only 25G cut-

ting-type needles [28]. 

	 Regarding headache severity, our 

study has shown that 80% of study partici-

pants experienced mild headaches, and this 

was similar to the result of Mohammed et 

al [29] who reported that 61.9% of women 

had mild pain [29]. However, our results con-

trast with those of Tafesse and Melkamayew 

[23], who showed  that more than two-thirds 

of the study participants had moderate to se-

vere PDPH. The possible explanation for this 

discrepancy is that the needles that they used 

included ≥ 23 gauges, which are responsible 

for the CSF  leakage in large amounts  [23].

	 Considering the relationship be-

tween age, gender and PDPH, previous re-

search has yielded mixed results. A study 

from Dhulikhel Hospital, Nepal, found that 

individuals aged 18-30 years were more 

susceptible to PDPH than those aged 31-45 

years [30]. However, our study revealed a dif-

ferent trend, with patients aged 31-60 years 

being more likely to have PDPH in compar-

ison to younger patients. Regarding gender, 

some studies have reported no significant 

impact of gender on the incidence of PDPH 
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[31-33], and this corresponds to our study’s 

results. However, a study was conducted by 

DelPizzo et al [27] in New York, involving 

300 patients undergoing simple knee arthros-

copy, showed a higher incidence of PDPH 

in women compared to men [27]. A similar 

study has shown a higher incidence in wom-

en by 2-3 times than in men. While the exact 

reasons for this disparity remain unclear, it 

was claimed that hormonal differences and 

heightened female pain sensitivity may con-

tribute to this phenomenon [34]. 

	 Regarding the disparity in PDPH 

occurrence between the two approaches, our 

study demonstrated an increase in the median 

approach, but without statistical significance. 

This result aligned with that of  Jahromi et 

al [21] who suggested the paramedian ap-

proach as a superior approach in reducing 

PDPH, albeit without a statistical difference  

[21]. Similarly, Mosaffa et al [18] discovered 

no substantial variance in PDPH occurrence 

between the two approaches. Consequently, 

they recommend the paramedian approach, 

particularly for elderly patients with spinal 

degenerative changes and those who may 

find it challenging to adopt the appropriate 

position for the median approach. In con-

trast, other studies revealed another trend and 

showed a significant variation in the PDPH 

incidence between the two approaches. For 

example, a study of Haider et al [35], which 

included 50 patients undergoing various al-

ternative surgeries during the spinal neurax-

ial anaesthesia, concluded that the possibility 

of PDPH [35] was reduced by using a para-

median approach with Quincke needle type 

markedly diminishes the chances of PDPH. 

On the contrary, a study conducted by Nisar 

et al [36] highlighted in Pakistan reported a 

higher incidence of PDPH   with the para-

median approach compared to the median 

approach  [36]. These contradictory results 

require large and more diverse studies to 

achieve integrated guidelines on the optimal 

approach to spinal anaesthesia.

5.CONCLUSIONS

	 Postdural puncture headache  

(PDPH) creates significant challenges for 

patients and health professionals, which 

negatively affects the patient’s satisfaction 

and quality of care. Despite its effects, the 

prevalence and contributing factors of PDPH 

among urological patients in our region are 

poorly understood, emphasizing the need for 

focused research. Therefore, the purpose of 
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this study was to determine the occurrence of 

headaches after spinal anaesthesia in patients 

scheduled for urological procedures and to 

compare the occurrence between median and 

paramedian approaches. By identifying the 

frequency of PDPH and potential determi-

nants, this study not only wants to improve 

the patient’s satisfaction, but also to optimize 

the use of the health care system and improve 

the hospital’s efficiency.

	 This study presented several sig-

nificant findings. PDPH, a common compli-

cation of spinal anaesthesia, was infrequent, 

with an incidence of 8%. The severity of 

headaches ranged from mild to moderate 

and did not require specific interventions. 

Furthermore, the median approach group 

showed a higher incidence of PDPH (80% vs 

20%), but this did not reach statistical signifi-

cance. Additionally, the study did not demon-

strate statistical significance among age, gen-

der, and BMI as predictors of PDPH.

	 Nevertheless, these findings must 

be interpreted alongside certain limitations. 

The predominantly male cohort (88%) may 

limit its generalizability, as females are gen-

erally at higher risk for PDPH. Similarly, the 

small sample size (n=60) and reliance on a 

single needle type reduce the power to detect 

significant differences. Finally, factors like 

patient age, comorbidities, and anatomical 

variations that might influence PDPH occur-

rence may not have been equally distributed 

between the two groups.

	 Based on these findings, the study 

presents several key recommendations. First-

ly, further research should involve larger and 

more diverse populations to validate the ob-

served results. Secondly, additional studies 

are needed to explore other potential contrib-

utors to PDPH, as this study found no signif-

icant association with age, gender, or BMI. 

Finally, while PDPH is typically self-limit-

ing, healthcare providers are encouraged to 

remain vigilant in monitoring patients for this 

common complication following spinal an-

aesthesia.
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