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ABSTRACT 

Background: Postdural puncture headache (PDPH) is an iatrogenic complication of neuraxial 

anesthesia as a result of puncture of the dura mater which leads to loss of CSF into the epidural space 

Objective: was to study the effect of 2 different types of spinal needle on the incidence of the postdural 

puncture headache in elderly. Study Design: An observational study was conducted on 326 elderly 

patients (ASA I-III) scheduled to elective orthopedic surgery under spinal anesthesia. Patients and 

Methods Patients were randomly classified into two groups, group Q (n=165) received spinal 

anesthesia with 25 gauge Quincke needle, and group W (n=161) received spinal anesthesia with 25 

gauge Whitacre needle. The incidence, severity, and duration of postdural puncture headache were 

recorded. The number of successful dural puncture, the number of attempts required for achieving 

lumber puncture, and the incidence of inadequate spinal anesthesia in both groups also were recorded. 

Results: Patient characteristics were similar between the both groups. There were no significant 

differences (p=0.5) between groups in the incidence of severity, and duration of postdural puncture 

headache. Spinal anesthesia was successful in all patients of the Q group, while spinal anesthesia was 

failed in 2 patients in the W group. The one-attempt success rate was 97% in group Q and 90% in 

group W (p=0.013), while no significant difference between both groups as regard the number of 

patients with inadequate anesthesia (p value 0.367). Conclusions: On the whole, our findings support 

the fact that the incidence and characteristics of post-dural puncture headache in the elderly patients is 

not affected by the type of the spinal needle. 
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INTRODUCTION 

Regional anesthesia is more advantageous than 

general anesthesia for orthopedic surgery. The 

advantages include decreased cost, 

complications, infections and improved pain 

control. Spinal anesthesia has the relative 

benefits compared with general anesthesia, such 

as decreased blood loss and need for 

transfusion, decreased rates of thromboembolic 

events, reduced rates of surgical site infection 

and perioperative hyperglycemia (1, 2). 

Spinal anesthesia developed in the late 1800s. 

Using himself as subject, Bier demonstrated 

spinal anesthesia (cocaine injection) one day, 

and spinal headache (PDPH) the next morning. 

Bier suggested that the headache was due to loss 

of cerebrospinal fluid (CSF) (3). In 1951 

Whitacre developed the pencil-point needle, 

which led to a significant reduction in the 

incidence of PDPH (4). However, the 25G 

Quincke needle, with a medium cutting bevel, is 

still the most popular needle used, due to the 

ease of handling than the pencil point needles 

(5). 

 

AIM OF THE WORK 

The primary objective of the study was to find 

the effect of two different types of 25 Gauge 

spinal needles (Quincke and Whitacre) on the 

incidence of postdural puncture headache in 

elderly patients undergoing orthopedic surgery. 

The secondary objectives were to find out the 

onset and severity of PDPH. Also the number of 

successful dural puncture, the number of 

attempts required for achieving lumber 

puncture, redirecting the needle without a new 

skin puncture was not considered as an 

additional attempt (recorded as one attempt, 

more than one), and the incidence of inadequate 

spinal anesthesia in both groups were recorded.  

 

PATIENTS AND METHODS 

This prospective, double-blinded, randomized 

study was carried out in Assiut University 

Hospitals from November 2014 to Jun 2015, 

after approval by the local research ethics 

committee of Faculty of Medicine Assiut 

University, Egypt and informed consent was 

taken from each patient.                                                 

Inclusion criteria: Patients underwent 

orthopedic surgery under spinal anesthesia that 

age was 60 and above. Exclusion criteria: 

Patient refusal, any contraindication for spinal 

anesthesia, known hypersensitivity to the used 

drugs, previous history of recurrent headache or 

migraine, previous history of PDPH, morbid 

obesity (BMI >35 kg/m2), spine abnormalities, 

failed spinal anesthesia, history of previous back 
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surgery or in whom pain prevented adequate 

positioning during needle insertion were not 

studied, and if the subarachnoid puncture could 

not be performed with the standard technique 

and these patients are not included in the later 

calculations.                                                                                   

Anesthesia technique: On arrival in the 

operating theatre, IV access was secured and 

standard monitoring, comprising non-invasive 

blood pressure cycled at 5min, 

electrocardiogram and pulse oximetry, was 

attached.  After an IV preload of 10 ml/ kg of 

normal saline solution, spinal anesthesia was 

performed by a senior anesthesiologist in the 

sitting position at the L2-3 or L3-4 interspace 

(paramedian approach); the Quincke needle was 

introduced and withdrawn with its bevel parallel 

to the direction of the dural fibers. 8-12 mg 

hyperbaric 0.5% bupivacaine plus 20 µg 

fentanyl were injected intrathecally. The patient 

was then turned supine, and prepared for 

surgery after checking that the level of the block 

was adequate. Supplemental oxygen was given 

by face mask to all patients. Hypotension (20% 

decreases in MAP) was treated with IV 

ephedrine 6 mg increments.  

Study groups: Three hundred and forty patients 

were randomly (computer generated numbers 

inside opaque envelope) and evenly allocated 

into one of two groups to receive spinal 

anesthesia, either with 25G Quincke spinal 

needle (Spinocan BRAUN Germany), (group 

Q), n=170, or 25G Whitacre spinal needle 

(SPICON intermedica Egypt), (group W), 

n=170. The patients were unaware of the type of 

spinal needle used to perform the anesthesia. 

Postoperatively, all patients in the study were 

followed by observer (staff physician) and were 

questioned for the presence of a headache and 

any accompanying symptoms such as nausea, 

vomiting, blurred vision, and tinnitus. The 

incidence and severity of post-spinal headache 

were assessed in each patient at 1st, 2nd and 3rd 

postoperative days. Both the patient and the 

observer were unaware of the type of spinal 

needle used to perform the anesthesia. 

Data collection: PDPH was defined as an 

occipital, frontal or it may be generalized 

headache brought on by the erect posture and 

relieved when the supine posture was assumed 

(Only postural headache was defined as PDPH). 

When a patient complained of an occipital or 

frontal headache, she was monitored daily until 

he or she was discharged from the hospital. All 

patients received a telephone call 1 week later 

(if possible), or followed in the out patients 

clinics to evaluate for any signs or symptoms of 

a delayed-onset headache. Patients with a 

headache were evaluated for the onset, duration, 

and severity of the headache and their response 

to treatment.  

The severity of PDPH was categorized as 

follows (6): Mild PDPH resulted in a slight 

restriction of their physical activity; these 

patients were not confined to bed and had no 

associated symptoms. Moderate PDPH forced 

the patient to stay in bed for part of the day, and 

resulted in restricted physical activity, 

associated symptoms were not necessarily 

present. Severe PDPH Patients were bedridden 

for the entire day and made no attempt to raise 

their head or to stand, associated symptoms 

were always present. The PDPH was initially 

treated conservatively with bed rest, hydration, 

oral analgesics, and oral caffeine.  

Sample size calculation: Was performed by on-

line DSS RESEARCH Calculators based on a 

previous study (3) revealed that a sample size of 

320 patients in both groups (160 in each group) 

was sufficient to achieve a power of 80% and an 

alpha error of 0.05 to detect a 7 % reduction in 

the incidence of PDPH. Twenty cases will be 

added to the sample size to compensate for 

violation of the study protocol (a total of 340 

patients were enrolled). 

Data analysis: All statistical analyses were 

carried out using SPSS statistical package 

(SPSS 20.0); non-parametric data (gender, 

severity of headache and characters of spinal 

anesthesia) compared using Chi-Square test, and 

other data compared using Paired-Sample T test, 

using mean ± standard deviation (mean±SD). 

P<0.05 was regarded as statistically significant. 

 

RESULTS 

Three hundred and forty patients were enrolled 

in the study, of these, 326 patients completed 

the study (165 in Q group and 161 W group), a 

response rate of 95.9 %. Two patients were 

recorded as failure, one patient admitted to ICU 

and 11 patients due to failure of postoperative 

communication (after discharge). There were no 

statistical differences observed among the two 

groups regarding age, weight, height, gender 

and type of surgery (Table 1). 
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Table (1): Demographic and operative data  

Variable 
QG 

(n=165) 

WG 

(n=161) 
P value 

Age (years) 67.80±5.90 68.89±6.12 0.101 

Weight (kg) 72.34±8.79 70.69±8.44 0.085 

Height (cm) 167.07±7.10 165.68±7.23 0.080 

Gender (male: female) 89:76 (54%:46%) 95:66 (59%:41%) 0.373 

Type of surgery (No. &%): 

Total hip replacement 

Hip prosthesis 

Dynamic hip screw 

Total knee replacement 

High tibial osteotomy 

 

29 (17.5%) 

45 (27.5%) 

37 (22.5%) 

28 (17%) 

26 (15.5) 

 

23 (14%) 

51(32%) 

42 (26%) 

26 (16%) 

19 (12%) 

0.626 

Data were expressed as mean±SD, ratio, number and %. P value >0.05 non-significant. QG: Quincke spinal needle group. WG: Whitacre spinal 

needle group. 

 

Postdural puncture headache occurred in 3 cases 

(1.8%) in QG, while in WG occurred in 2 cases 

(1.24%), and there was no statistically 

significant difference between both groups (P-

value = 0.512). The onset of PDPH in both 

groups started in the 2
nd

 postoperative day. They 

were classified as mild headache and resolved 

within 3 days by conservative treatment (Table 

2).  

 

Table (2): Incidence and Characteristics of PDPH 

Variable 
QG 

(n=165) 

WG 

(n=161) 
P-value 

Number and percentage 3 (1.8%) 2 (1.24%) 0.512 

O
n

se
t 

  

1
st
 24 h - - 

 
2

nd
 24 h 3 2 

3
rd

 24 h - - 

Duration (days) 2-3 2 

Severity Mild Mild  

Data were expressed as mean±SD, ratio, number and %. P value >0.05 non-significant. QG: Quincke spinal needle group. WG: Whitacre spinal 

needle group. 

Spinal anesthesia was successful in all patients 

of the Q group, while spinal anesthesia was 

failed in 2 patients in the W group (excluded 

from the final statistics). Lumber puncture was 

successful in first attempt (one-attempt success 

rate) in 160 (97%) inQ group and 145 (90%) in 

W group, with significant difference between 

both groups (p value 0.013). While no 

significant difference between both groups as 

regard the number of patients with inadequate 

anesthesia (p value 0.367) as shown in table (3). 

 

Table (3): Characters of spinal anesthesia 

 
QG 

(n=165) 

WG 

(n=161) 
Fisher

'
s Exact test 

No. of attempts: 

1 

>1 

 

160 (96.97%) 

5 (3.03%) 

 

145 (90.07%) 

16 (9.93%) 

0.013 

Inadequate anesthesia 1 (0.6%) 3 (1.86%) 0.367 

Data were expressed as mean±SD, ratio, number and %. P value >0.05 non-significant. QG: Quincke spinal needle group. WG: Whitacre spinal 

needle group. 

 

DISCUSSION 

In this study we compared the effect of 2 

different common types of spinal needles 

(Quincke andWhitacre) with the same gauge 25 

on the incidence of PDPH in the elderly patients 

underwent orthopedic surgery under spinal 

anesthesia. We found that, the incidence and 

characteristics of PDPH was clinically higher in 

the Q group than the W group (occurred in 1.8% 

in the Q group and 1.24% in W group), but the 

difference was statistically insignificant (p value 

>0.05). 

Postdural puncture headache (PDPH) is an 

iatrogenic complication of neuraxial anesthesia 

as a result of puncture of the dura mater which 

leads to loss of CSF into the epidural space (7). 

There is direct correlation between needle size 

and tip design (cutting versus non-cutting) and 
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the incidence of PDPH (8). The Quincke needle 

has a diamond-shaped cutting bevel and a 

terminal eye (opening), while the Whitacre 

needle is a pencil-point needle with lateral eye 

minimizing trauma to the dural fibers (9). 

There are many factors that may explain the 

lower incidence of PDPH in old age; reduced 

elasticity of the dura which becomes less likely 

to gape, weaker reaction of the cerebral vessels 

to the low CSF pressure and reduced vertebral 

extra-dural space allowing a small amount of 

CSF accumulation so, arresting the leak of CSF 

from the subarachnoid space (7, 8). 

Rasmussen and his colleagues studied the 

incidence of PDPH in young and elderly 

patients, they used two different gauges of 

spinal needles (20 and 25) and they concluded 

that the post-dural puncture headache in elderly 

patients is independent of the diameter of the 

spinal needle (7). 

Stratigi et al. studied the incidence of PDPH in 

elderly patients (>65 years old) subjected to 

surgery under spinal anesthesia using Quincke 

needle (22 and 25 gauge) and Whitacre needle 

(22 gauge) and they found the incidence of 

PDPH was extremely low in the 3 groups, they 

concluded that in patients above 65 years old 

the type and the size of the spinal needle doesn’t 

influence the incidence of PDPH (10). Also, 

Aslam and coworkers investigated the effect of 

3 different gauges of Quincke spinal needles 

(23, 25 and 27) on the incidence of PDPH in 

elderly patients (56-70 years) underwent 

urological surgeries, and they found that PDPH 

did not occur in that group of patients (11). 

Similarly, Kim and Yoon found that the choice 

of a 23 or 25 gauge Quincke needle for spinal 

anesthesia in patients over 60 years subjected to 

orthopedic surgery, has no significant influence 

on PDPH (12). 

In this study, the one-attempt success rate was 

97% in the Q group and 90% in the W group 

which was statistically significant (Fisher's 

Exact test 0.013), and the number of inadequate 

anesthesia although higher in the W group but 

still statistically insignificant (Fisher's Exact test 

0.367).  

The pencil-point needles (like Whitacre) are 

relatively blunt, requiring force for insert, and 

have the problems of slow CSF flow, difficulty 

in aspiration and resistance to injection of the 

local anesthetic solution (5), while the 25G 

Quincke needle which has a medium cutting 

bevel, is still the most popular needle in use due 

to the ease of handling (8). This may explain 

why the one-attempt success rate was higher in 

the Q group than in the W group, and the 

number of inadequate anesthesia was higher in 

the W group. However, Parker et al. (13) could 

not distinguish any difference in ease of 

placement of Whitacre 25- and 27-gauge and 

Quincke 25-gauge needles, and found no 

significant differences for success rate, ease of 

performing block and number of attempts. Pal et 

al. also stated the same findings in respect to 

success rate and the number of attempts of 

spinal anesthesia in obstetric patients when they 

compared between Whitacre 25-gauge and 

Quincke 25-gauge needles (5). 

Finally, many factors besides PDPH influence 

the choice of spinal needle for clinical use, 

include ease of insertion especially when 

‘spinal’ difficulties are anticipated, either due to 

body positioning or anatomical variations 

(including fractures), rate of cerebrospinal fluid 

flow, and the ease with which the needle bends 

or breaks when excessive forward force is 

applied, like the thin-walled pencil point needles 

(9, 14). 

 

CONCLUSIONS 

The incidence of PDPH in elderly patients 

subjected to lower limb orthopedic surgeries 

may be independent of the spinal needle tip 

type. So, the 25-gauge Quincke needle may be 

preferred for that group of patients. 
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