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Abstract
Background: A number of disadvantages have been described in associations with spinal anesthesia such as 
short duration of pain relief, increased incidence of hypotension and post-spinal puncture headache (PSPH). 
Post-spinal puncture headache symptom has been explained by intracranial hypotension (low CSF pressure) 
because of CSF leak at site of puncture, causing traction on pain sensitive structures.

Aim of the study: The present study was aiming at comparing the incidence rate of PSPH in relation to the 
gauge of used spinal needle.

Patients and Method: The current observational case reference study was carried out at Al-Diwaniyah 
Teaching Hospital in Al-Diwaniyah Province, Iraq. The beginning of the study is dated back to the 3rd of 
April 2018 and the study continued till September the 15th 2019. It included 60 patients undergoing spinal 
anesthesia for various surgical operations. In 30 patients a spinal needle of 22 gauge was used whereas in 
the second group (n = 30), a spinal needle of gauge 24 was used. All patients were instructed to be nil by 
mouth overnight.

Results: The Rate of post-spinal puncture headache (PSPH) show significant variation according to needle 
caliber size. Patients who experienced headache in the first group (gauge 22) were more frequent that those 
in group 2 (gauge 24), 22 (73.3 %) versus 8 (26.7 %) and the difference was highly significant (P < 0.001). 
In addition, severe headache was only seen in group 1 (gauge 22).

Conclusion: The incidence and severity of post-spinal puncture headache (PSPH) is significantly related 
to spinal needle caliber size so that narrower needles are associated with less frequent and milder form of 
headache in comparison with wider bore needles.
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Introduction

Of the well-known types of regional anesthesia, 
spinal anesthesia involves the introduction of local 
anesthetic agents, opiods or other agents into the 
subarachnoid space. Actually it is one common form 
of neuraxial block 3,13 . Indeed, the inception of spinal 
anesthesia can be dated back to 1885 when James 
Leonard Corning (made a description of accidental form 
of the procedure; however, the first planned procedure 
was pioneered by August Bier in 1898 12,16. August Bier 

reported the “post spinal puncture headache (PSPH)” in 
addition to other complications such as vomiting, leg pain 
and backache and proposed that headache is due to loss 
of cerebrospinal fluid 13,16. A number of advantages have 
been described in association with spinal anesthesia such 
as negligible failure rate, the onset of anesthesia is very 
rapid, satisfactory pain relief because of dense neuronal 
block and avoidance of patient morbidity following 
major surgical operations 3,4,6 ; however, consensus 
about these advantages is lacking 13. Actually, this type 
of anesthesia is preferred for cesarean section operation 
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because of rapid onset of action 8. The conclusions of 
some meta-analyses and randomized controlled clinical 
trials provided some controversy about the outcome and 
advantages of spinal anesthesia 3,18.

A number of disadvantages have been described in 
associations with spinal anesthesia such as short duration 
of pain relief, increased incidence of hypotension and 
post-spinal puncture headache (PSPH) 5,20,22. Post-
spinal puncture headache symptom has been explained 
by intracranial hypotension (low CSF pressure) because 
of CSF leak at site of puncture, causing traction on pain 
sensitive structures 5,22. Several terms have been used to 
describe such headache including post lumbar puncture 
headache, post-spinal headache, lumbar puncture 
headache post-dural puncture headache (PDPH) and 
spinal headache 13.

The present study was aiming at comparing the 
incidence rate of PSPH in relation to the gauge of used 
spinal needle.

Patients and Method

The current observational case reference study was 
carried out at Al-Diwaniyah Teaching Hospital in Al-
Diwaniyah Province, Iraq. The beginning of the study 
is dated back to the 3rd of April 2018 and the study 
continued till September the 15th 2019. It included 
60 patients undergoing spinal anesthesia for various 
surgical operations. In 30 patients a spinal needle of 22 
gauge was used whereas in the second group (n = 30), 
a spinal needle of gauge 24 was used. All patients were 
instructed to be nil by mouth overnight.

They were given the following premedications: 
ranitidine 50 mg and metoclopramide 10 mg. An 
intravenous line was established using the antecubital 
vein by an 18 gauge cannula on arrival to operative room. 
Monitering included: pulse oximeter, blood pressure, 
pulse rate and ECG. An intravenous fluid in the form 
of ringer lactate was given in a dose of 10mg/kg for 10 
minutes before starting subarachnoid block. A midline 

approach was used with the patient in sitting position 
at L3-L4 or L4-L5 level with a Quincke spinal needle 
(22G or 24G). Keeping the needle bevel parallel to dural 
fiber was assured. Injection of heavy bupivacaine 9-12.5 
mg (1.8-2.5ml) was performed once clear CSF fluid was 
obtained.   

The approval of this study was made by the 
institutional ethical approval committee and a verbal 
consent was made by every participant. Variables 
included in the current study were gender, age, type 
of operation and the development of post-operative 
headache. The obtained data were transformed into an 
SPSS (IBM, Chicago, USA, version 23) spread sheet 
for purpose of statistical description and analysis. 
Chi-square test was used to study association between 
categorical variables whereas, independent samples 
t-test was used to study mean difference of quantitative 
variables between the two study groups. The level of 
significance was set at P ≤ 0.05.

Results

The present study included 60 patients undergoing 
spinal anesthesia for various types of operations who 
were randomly allocated into two groups according to 
spinal need caliber size (gauge 22 versus gauge 24). 
The age range and mean age in addition to frequency 
distribution of patients according to gender are shown in 
table 1. There was no significant difference in mean age 
and frequency distribution according to gender between 
both study groups (P > 0.05), table 1. Table 2 shows the 
frequency distribution of patients according to type of 
surgical operation.

The Rate of post-spinal puncture headache (PSPH) 
is shown in table 3. Patients who experienced headache 
in the first group (gauge 22) were more frequent that 
those in group 2 (gauge 24), 22 (73.3 %) versus 8 (26.7 
%) and the difference was highly significant (P < 0.001). 
In addition, severe headache was only seen in group 1 
(gauge 22), table 3.
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Table 1: General characteristics of patients enrolled in the current study

Characteristic
Group 1 (Gauge 22)
n = 30

Group 2 (Gauge 24)
n = 30

P

Age (years)

Range 30 - 80 38 - 75
0.119 †
NS

Mean ±SD 51.60 ±14.02 56.87 ±11.63

Gender

Male, n (%) 22 (73.3 %) 24 (80.0 %)
0.542 ¥
NS 

Female, n (%) 8 (26.7 %) 6 (20.0 %)

n: number of cases; SD: standard deviation; †: independent samples t-test; ¥: Chi-square test; NS: not significant 
at P > 0.05 

Table 2: Types of operations according to group

Operation type Group 1 (Gauge 22)
n = 30

Group 2 (Gauge 24)
n = 30

Anal fissure 0 (0.0 %) 2 (6.7 %)

Bilateral inguinal hernia 0 (0.0 %) 2 (6.7 %)

Cesarean section 4 (13.3 %) 2 (6.7 %)

Fistula in ano 0 (0.0 %) 4 (13.3 %)

Gluteal mass 2 (6.7 %) 0 (0.0 %)

Hemorrhoidectomy 4 (13.3 %) 2 (6.7 %)

Hydrocelectomy 4 (13.3 %) 0 (0.0 %)

Percutaneous nephrolithotomy 4 (13.3 %) 2 (6.7 %)

Pilonidal sinus 2 (6.7 %) 0 (0.0 %)

Prostatectomy 2 (6.7 %) 0 (0.0 %)

Right inguinal hernia 2 (6.7 %) 6 (20.0 %)

Total abdominal hysterectomy 0 (0.0 %) 2 (6.7 %)

Transurethral resection of the prostate (TURP) 2 (6.7 %) 0 (0.0 %)

Ureteroscopy 4 (13.3 %) 4 (13.3 %)

Vesical stone 0 (0.0 %) 4 (13.3 %)
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Table 3: Rate of post-spinal puncture headache (PSPH) according to group

Headache
Group 1 (Gauge 22)
n = 30

Group 2 (Gauge 24)
n = 30

P

No 8 (26.7 %) 22 (73.3 %)

< 0.001 ¥
HS

Mild 10 (33.3 %) 6 (20.0 %)

Moderate 6 (20.0 %) 2 (6.7 %)

Severe 6 (20.0 %) 0 (0.0 %)

n: number of cases; ¥: Chi-square test “presence versus absence of headache”; HS: highly significant at P ≤ 0.01

Discussion

In the current study were able to show that post spinal 
puncture headache is a relatively common complication 
in association with spinal anesthesia; however, it was 
obvious that the rate of this complication and it severity 
is related to the caliber size of the spinal needle in such 
a way that smaller needle (24G) was associated with less 
frequent and less severe headache than large bore needle 
(22G). Therefore we can suppose that narrow needle is 
associated with minimum CSF loss and therefore little if 
any dural traction due to reduce subarachnoid pressure.

The use of a large bore spinal needle has been 
stated to be a risk factor for development of post-spinal 
puncture headache (PSPH) in addition to a list of other 
risk factors (Nath et al., 2018; Veličković et al., 2017). 
The use of a cutting needle, particularly if rotated or 
inserted perpendicular to the long axis of the fibers 
of the dura, while, the use of a narrow caliber pencil-
tipped spinal needle reduces the risk. The incidence rate 
has been estimated to be highly variable in available 
published medical literature; however, it may be as low 
as 10% to as high as 40%, but the incidence can be very 
low when using small size spinal needle (less than or 
equal to 24 gauge) (Akdemir et al., 2017).

The kind and the width of needle are important 
factors in PSPH, taking into consideration that research 
clearly highlights that greater dural damage leads to a 
higher rate of this complication. Quincke cutting needles 

are often accompanied by a higher rate of PSPH in 
comparison with pencil-point or blunt needles. Gisore 
et al. (2010) and Schmittner et al. (2010) concluded 
a significantly lower rate of PSPH with pencil-point 
needles in comparison with Quincke cutting needles 
(4.5% vs. 24.2%, P = 0.042 and 1.7% vs. 6.6%, P = 0.02), 
in clear support to our current findings. A modification 
to the Quincke needle has been introduced, with a 
cutting point and a double bevel to make a small dural 
hole followed by hole dilation. A number of previous 
reports have shown that the wider the needle, the more 
the incidence of PSPH. In addition it has been shown 
that the severity of headache is also related to the size 
of spinal needle. This is also in accordance with our 
findings.

Based on current study findings and some previous 
reports, the incidence and severity of post-spinal puncture 
headache (PSPH) is significantly related to spinal needle 
caliber size so that narrower needles are associated with 
less frequent and milder form of headache in comparison 
with wider bore needles.

Financial Disclosure: There is no financial 
disclosure.

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols were 
approved under the Al-Diwaniyah Teaching Hospital 
and all experiments were carried out in accordance with 



Medico-legal Update, July-September 2020, Vol.20, No. 3        1333                    

approved guidelines.

References
1.	 Ahmed S, Jayawarna C, Jude E. Post lumbar puncture 

headache: diagnosis and management.  Postgrad 
Med J. 2006;82:713–716.

2.	 Akdemir M, Kaydu A, Yanlı Y. Özdemir M. 
Gökçek E. Karaman H. The Postdural Puncture 
Headache and Back Pain: The Comparison of 
26-gauge Atraucan and 26-gauge Quincke Spinal 
Needles in Obstetric Patients.  Anesth Essays 
Res. 2017 Apr-;11(2):458-462.

3.	 Cook T M, Counsell D, Wildsmith J A. Royal 
College of Anaesthetists Third National Audit 
Project. Major complications of central neuraxial 
block: report on the Third National Audit Project 
of the Royal College of Anaesthetists.  Br J 
Anaesth. 2009; 102: 179–90. 

4.	 Elakany M H, Abdelhamid S A. Segmental thoracic 
spinal has advantages over general anesthesia 
for breast cancer surgery.  Anesth Essays Res. 
2013;7(3):390–395.

5.	 Erdem V, Donmez T, Uzman S. Ferahman S. 
Hatipoglu E. Sunamak O. Spinal/epidural block as 
an alternative to general anesthesia for laparoscopic 
appendectomy: a prospective randomized clinical 
study.  Wideochir Inne Tech Maloinwazyjne. 
2018;13(2):148–156.

6.	 Eroglu A, Apan A, Erturk E. Ben-
Shlomo I. Comparison of the Anesthetic 
Techniques.  ScientificWorldJournal. 
2015;2015:650684.

7.	 Flaatten H, Rodt S, Vamnes J. Rosland J. Wisborg 
T. Koller M E. Postdural puncture headache. A 
comparison between 26- and 29-gauge needles in 
young patients. Anaesthesia. 1989; 44: 147–149. 

8.	 Ghaffari S, Dehghanpisheh L, Tavakkoli F. 
Mahmoudi H. The Effect of Spinal versus 
General Anesthesia on Quality of Life in Women 
Undergoing Cesarean Delivery on Maternal 
Request. Cureus. 2018;10(12):e3715.

9.	 Gisore E, Mung’ayi V, Sharif T. Incidence of 
post dural puncture headache following caesarean 
section under spinal anaesthesia at the Aga Khan 
University Hospital, Nairobi.  East Afr Med 
J. 2010;87:227–230.

10.	 Gorelick P, Zych D. James Leonard Corning and 
the early history of spinal puncture. Neurology. 

1987;37:672-674.
11.	 Grant R. Condon B. Hart I. Teasdale G M. Changes 

in intracranial CSF volume after lumbar puncture 
and their relationship to post-LP headache. J Neurol 
Neurosurg Psychiatry. 1991;54:440–442.

12.	 Hirachan N. Incidence of post dural puncture 
headache in parturients following early ambulation 
and recumbency. Journal of Patan Academy of 
Health Sciences. 2017;4(2):14-20

13.	 Jabbari A, Alijanpour E, Mir M. Bani Hashem N. 
Rabiea S M. Rupani M A. Post spinal puncture 
headache, an old problem and new concepts: review 
of articles about predisposing factors.  Caspian J 
Intern Med. 2013;4(1):595–602.

14.	 Kuczkowski K M, Eisenmann U B. Hypertensive 
encephalopathy mimicking postdural puncture 
headache in a parturient beyond the edge of 
reproductive age.  Anesth Analg.  2004;99:1873–
1874. 

15.	 Kwak K H. Postdural puncture headache. Korean J 
Anesthesiol. 2017;70(2):136–143.

16.	 Looseley A. Corning and cocaine: the advent of 
spinal anaesthesia. Grand Rounds. 2009;9

17.	 Nath S. Koziarz A. Badhiwala J H. Alhazzani W. 
Jaeschke R. Sharma S. Banfield L. Shoamanesh A. 
Singh S. Nassiri F. Oczkowski W. Belley-Côté E. 
Truant R. Reddy K. Meade M O. Farrokhyar F. Bala 
M M. Alshamsi F. Krag M. Etxeandia-Ikobaltzeta 
I. Kunz R. Nishida O. Matouk C. Selim M. Rhodes 
A. Hawryluk G. Almenawer S A. Atraumatic 
versus conventional lumbar puncture needles: a 
systematic review and meta-analysis. Lancet. 2018 
Mar 24;391(10126):1197-1204.

18.	 Rodgers A. Walker N. Schug S. et al. Reduction 
of postoperative mortality and morbidity with 
epidural or spinal anaesthesia: results of overview 
of randomised trials. BMJ. 2000;321:1493–7.

19.	 Schmittner M D. Terboven T. Dluzak M. Janke 
A. Limmer M E. Weiss C. et al. High incidence 
of post-dural puncture headache in patients with 
spinal saddle block induced with Quincke needles 
for anorectal surgery: a randomised clinical trial. Int 
J Colorectal Dis. 2010;25:775–781. 

20.	 Uchino K. Review: Atraumatic lumbar puncture 
needles reduce postdural puncture headache 
compared with conventional needles. Ann. Intern. 
Med. 2018 ;168(6):JC34.

21.	 Veličković I. Pujic B. Baysinger C W. Baysinger 



1334         Medico-legal Update, July-September 2020, Vol.20, No. 3  

C L. Continuous Spinal Anesthesia for 
Obstetric Anesthesia and Analgesia.  Front Med 
(Lausanne). 2017;4:133. 

22.	 Zorrilla-Vaca A. Mathur V. Wu C L. Grant M 
C. The Impact of Spinal Needle Selection on 

Postdural Puncture Headache: A Meta-Analysis 
and Metaregression of Randomized Studies.  Reg 
Anesth Pain Med. 2018;43(5):502-508.




