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Abstract 
Background: The study was undertaken to compare the effects on post dural puncture head ache /sequel two with two different 

types pencil point needles, and one conventional cutting type of needle in patients undergoing lower abdominal surgical and 

gynecological operative procedures. 

Material: Following institutional ethical committee approval the study was undertaken 150 patients ASA I and II grades in the 

age group of 20 to 50 years and the height between 150 to 168cms, giving informed consent were included. 

Patients with h/o chronic head ache, any contra indication to sub arachnoid block and who did not give consent to participate in 

the study were excluded. 

Methods: Patient was randomly allocated in to three groups. 

B.P., ECG, HR and SPO2 monitored non-invasively rate, of injection 1ml/15sec, volume 3ml of 0.5% bupivacaine heavy, lateral 

position and  L3-4 interspace, were kept constant 

Group I Quincke 27G needle n=50. 

Group II -Sprotte 27G needle n=50. 

Group III - Whitacre 27G needle n=50. 

The following parameters were compared 

Number of attempts, PDPH, Back ache, NPDPH, and Patient acceptability. 

The results were compared statistically using Fischer exact test, Analysis of variance and Chi square test. 

Results: Statistically analyzing, there was no significant difference in number of attempts in three types of needles with the use 

of introducer. PDPH 6% in Group 1, 2% in Group 2, and 0% in group 3 inferring that group1 is associated with higher incidence 

P.D.P.H. 

Conclusion: PDPH with pencil point needle compare to Quincke needle in the study group. Sprotte needle is associated with 

significant failure rate which may limit the use of the same. 
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Introduction 
Spinal anesthesia (sub arachnoid block) remains a 

technique of choice in lower abdominal surgeries as it 

is easy to perform, airway is maintained, patient 

remains cinscious and cost effective, spinal anaesthesia 

is associated with few complications,  post dural 

puncture head ache, is one of the complication which is 

distressing. There has been a trend towards the 

production of smaller gauge needle. The needle with 

pencil point tips has changed the practice of anesthesia 

to reduce the incidence of post dural puncture head 

ache. 

Spinal anesthesia now regarded as the technique of 

choice for all lower abdominal surgeries as the well-

known problems of general anesthesia are avoided. The 

advantage of spinal anesthesia over epidural anesthesia 

is more rapid onset and more consistent quality of 

anesthesia. Nevertheless problems with spinal 

anesthesia can occur with difficulty in needle 

placement, failed blocks and trauma 

 

Materials and Methods 
This is a randomized prospective study, 

Institutional ethical committee approval was obtained. 

Informed written consent was obtained from patients 

who were included in the study. 

150 ASA Gr I and Gr II patients below 50 years 

whose height was between 150 to 168 cms scheduled 

for elective lower abdominal procedures were included 

in the study. 

Patients with chronic headache/ migraine, 

backache and any contraindication to SAB were 

excluded from the study.  

 

Methods  
Patients were randomly allocated into 3 groups.  

Group I - Quincke 27G needle n=50. 

Group II - Sprotte 27G needle n=50. 

Group III - Whitacre 27G needle n=50. 

 

A detail history of present and past medical illness, 

past h/o of anesthetic exposure, concomitant history of 

drug allergy and any medications in preoperative period 

was recorded. 

General physical examination and systemic 

examination of the patients was done. Routine and 

relevant specific investigations were done. Height in 

cms and weight in kgs were recorded. 
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500ml of ringer lactate solution was pre-loaded 

before SAB patients were monitored non-invasively 

with NIBP ECG and pulse oximeter.in the operating 

room. Procedure was done in right or left lateral 

decubitus position. Under Aseptic precaution back was 

cleaned with surgical spirit and draped with sterile 

drapes spinal anaesthesia was given in midline 

approach L-3-4 / L-4-5 space was selected. Adequate 

local anesthesia was infiltrated needle was chosen 

randomly. Introducer was introduced in the selected 

space lumbar puncture was done. Identification of the 

free flow of CSF was identified and marked as the end 

point of needle placement.(42) 

If no CSF was identified the needle redirect the 

needle after withdrawing it till skin needle withdrawing  

was considered as an attempt .After ensuring free flow 

of CSF, Bupivacaine 0.5% heavy 3cc injected through 

the spinal needle at rate of 1ml/15sec. Following this 

patient was turned to supine position. 

Onset of sensory block was assessed at 5 mins by 

pin prick method achieved. Maximum height achieved 

was considered as the height of the block. 

Parameters like HR, Blood Pressure were recorded 

ringer lactate solution and colloids were infused as 

maintenance fluids. Intra-operative side effects like 

nausea, vomiting and bradycardia were managed 

symptomatically. Post-operatively all the patients were 

assessed regarding regression of block using Bromage 

Scale.  

Patients were assessed regarding head ache its 

onset, location, severity, effect of position, character, 

duration, associated symptoms like nausea, vomiting, 

auditory and ocular symptoms.  

The headache was graded by Corbey MP, Berg P 

Quanar H.(8) 

Grade I = FG1 + VAS 1-3 (FG1 = Headache did not 

interfere with normal activity.) 

Grade II = FG2 + VAS 4-7 (FG2 = Periodical bed rest 

was necessary to relieve headache.) 

Grade III = FG3 + VAS 8-10 (FG3 = Headache was so 

intense that it was not possible to sit up.) 

Grade IIIA – symptoms relieved by bed rest and per 

oral analgesia.  

Grade IIIB – Symptoms not relieved by bed rest and per 

oral analgesia.  

PDPH when present was treated with bed rest. 

Pharmacological measured were adopted to treat by 

either tab. Aceclofenac 100mg b.d or Inj. Diclofenac 

75mg IM.  

The following parameters in the study group were 

compared  

1. Number  of attempts 

2. PDPH 

3. NPDPH  

4. Patient acceptability  

At the end of the study statistical analysis of the data 

were done using  

1. Chi-Square test 

2. Fisher exact test 

3. Analysis of variance 

 

Results  
Study design: A Comparative study with 150 patients 

randomized in to three groups with 50 in Group I 

(QUINCKE NEEDLE 27 GAUGE), 50 patients Group 

II (SPROTTE 27 GUAGE NEEDLE) and 50 patients in 

Group III (WHITACRE 27 GAUGE NEEDLE) is 

undertaken to study the effects on three different 

needles on subarchanoid block.  

Statistical Methods: statistical analysis was done by 

descriptive method been carried out in the present 

study. Results on continuous measurements are 

presented on MeanSD (Min-Max) and results on 

categorical measurements are presented in Number (%). 

Significance is assessed at 5% level of significance. 

Analysis of variance (ANOVA) has been used to find 

the significance of study parameters between three or 

more groups of patients, Chi-square/2x3, 3x4 Fisher 

Exact test has been used to find the significance of 

study parameters on categorical scale between two 

groups. ANOVA has been used to test the homogeneity 

samples based on of age (or continuous parameters) and 

Chi-square test to test the homogeneity of samples 

based on parameters on categorical scale between two 

groups.  

1. Fisher Exact test: Let there exist two such 

variables and , with and observed states, 

respectively. Now form an matrix in which 

the entries represent the number of observations 

in which  and . Calculate the row and 

column sums and , respectively, and the total 

sum  

 
of the matrix. Then calculate the conditional probability 

of getting the actual matrix given the particular row and 

column sums, given by  

 
which is a multivariate generalization of the hyper 

geometric probability function 

The sum of the probabilities of "unusual" tables gives 

the Fisher Exact test probability  

2. Analysis of Variance: F test for K Population 

means 

Objective: To test the hypothesis that K samples from 

K Populations with the same mean. 

Limitations: It is assumed that populations are 

normally distributed and have equal variance. It is also 

assumed that samples are independent of each other. 

Method: Let the jth sample contain nj elements 

(j=1,2,…K). Then the total number of elements is 
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3. Chi-Square Test 
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 , Where Oi is Observed 

frequency and Ei is Expected frequency 

4. Significant figures  

+ Suggestive significance (P value: 0.05<P<0.10) 

* Significant (P value: 0.01<P  0.05) 

** Strongly significant (P value: P0.01) 

Statistical software: The Statistical software namely 

SPSS 15.0, Stata 8.0, MedCalc 9.0.1 and Systat 11.0 

were used for the analysis of the data. 

 

Table 1: Age, weight and Height distribution of 

patients studied 
Demogra

phic 

variables 

Group I Group 

II 

Group 

III 

All 

patients 

P 

value 

Age in 

years 

36.21± 

9.96 

38.64± 

10.91 

37.90± 

9.80 

37.59± 

0.22 

0.489 

Weight in 

Kg 

58.78± 

5.01 

58.28± 

5.15 

56.02± 

5.28 

57.69± 

5.26 

0.019

* 

Height in 

cm 

158.48±

2.99 

159.12

±4.15 

159.68±

4.12 

159.09±

3.80 

0.289 

Weight (mean) is significantly less in Group II, but not 

clinically significant 

 

Table 2: Interspace 
Inter 

space 

Group I Group II Group III All patients 

No % No % No % No % 

L3-4 45 90.0 41 82.0 38 76.0 124 82.7 

L4-5 5 10.0 9 18.0 12 24.0 26 17.3 

Total 50 100.0 50 100.0 50 100.0 150 100.0 

Inter space is statistically similar between three groups 

of patients with P=0.201 

 

 

 

 

 

 

 

 

 

 

 

 

Picture 1: Number of attempts 

 
 

Table 3: Comparison of Post dural puncture head 

ache (PDPH) 

PDPH Group I 

(n=50) 

Group II 

(n=50) 

Group 

III 

(n=50) 

D1 2 (4.0%) 0 0 

D2 1(2.0%) 0 0 

D3 0 1(2.0%) 0 

D4 0 0 0 

Inference Incidence of PDPH more in Group I 

(6.0% vs 2.0% vs 0%) when 

compared to Group II and Group III 

with P=0.324 

 

Picture 2: Incidence of P.D.P.H 

 
 

Table 4: Complications 

Complications Group I 

(n=50) 

Group II 

(n=50) 

Group III 

(n=50) 

Back ache 0 0 0 

NPDPH 3(6.0%) 1(2.0%) 2(4.0%) 

Inference Complications are statistically similar 

in all three groups with P=0.871 
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Picture 3: Complications 

 
 

Table 5: Acceptability 

Acceptability Group I 

(n=50) 

Group II 

(n=50) 

Group 

III 

(n=50) 

Good 47(94.0%) 47(94.0%) 47(94.0%) 

Not good 3(6.0%) 3(6.0%) 3(6.0%) 

Inference Acceptability is statistically similar 

between all three groups (94.0%) 

with P=1.000 

 

Picture 4: Acceptability 

 
 

Table 6: Failure rate 

Failure Group I 

(n=50) 

Group II 

(n=50) 

Group III 

(n=50) 

Yes 0 4 (8.0%) 1 (2.0%) 

No 50 

(100.0%) 

46 (92.0%) 49 

(98.0%) 

Inference Failure rate is more in Group II 

(4.0%) and 2.0%) in Group III with 

P=0.128 

 

 

 

 

 

 

 

Picture 5 

 
 

Table 7: Onset of PDPH 

Onset of 

PDPH 

Group I 

(n=50) 

Group II 

(n=50) 

Group 

III 

(n=50) 

D1 2 (4.0%) 0 0 

D2 1(2.0%) 0 0 

D3 0 1(2.0%) 0 

D4 0 0 0 

P=0.324 

 

Table 8: Location of PDPH 

Location  of 

PDPH 

Group 

I 

(n=50) 

Group II 

(n=50) 

Group 

III 

(n=50) 

Frontal 2 

(4.0%) 

0 0 

Occipital 1(2.0%) 1(2.0%) 0 

Generalized 0 0 0 

P=0.324 

 

Table 9: Severity of PDPH 

Severity  of 

PDPH 

Group I 

(n=50) 

Group II 

(n=50) 

Group III 

(n=50) 

Grade I 3(6.0%) 1(2.0%) 0 

Grade II 0 0 0 

Grade III 0 0 0 

P=0.324 

 

Table 10: Duration of PDPH 

Duration  

of PDPH 

Group I 

(n=50) 

Group II 

(n=50) 

Group III 

(n=50) 

<24 hours 3(6.0%) 1(2.0%) 0 

24-48 hours 0 0 0 

>48 hours 0 0 0 

P=0.324 

 

Discussion 
Number of attempts: There are few studies which 

examined the technical difficulties involved with the 

use of different spinal needles.  
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In the present study number of attempts were 

analyzed by successful dural puncture in  

First Attempt.   Second attempt 

Group I – 76%   Group I – 16% 

Group II – 76%   Group II– 16% 

Group III – 68%   Group III – 22% 

P value is 0.526 

 

Inferring that number of attempts is similar in all 

three groups, with the use of introducer. The present 

study is comparable to the results of the study by Shutt 

LE et al(17) who studied the ease of insertion of 

22Gauge Whitacre needle and 25Gauge Whitacre. 

22Gauge Whitacre needle insertion was associated with  

more successful dural puncture in first attempt (72%) 

with a smaller failure rate. 25Gauge Whitacre  needle  

for which the success rate was 64% on first attempt and 

6% was failure rate. The most frequently recorded 

comment by the author was that there was no feeling as 

to what depth the needle had reached until CSF began 

to flow. In the present study, it was studied that ease of 

insertion was better with use of introducer with smaller 

Gauge failure rate is similar between pencil point and 

cutting type of needle. 

 

Number of attempts comparision between present 

and comparing study 

Present study 27G Quincke 

27G Sprotte 

27G Whitacre 

76% 

76% 

68% 

Shut lee et al(17) 22G Whitacre 

25G Whitacre 

72% 

64% 

PDPH is a distressing complication to the patient, 

because it is common and disabling to the patient. In 

the present study the incidence of PDPH in group I, 6% 

in Group II 2% and 0% in Group III.  

There is considerable evidence that PDPH is due to 

low pressure in C.S.F due to seepage of CSF through 

the dural puncture hole. Choroid plexus is unable to 

secrete sufficient fluid to maintain the CSF pressure. 

The negative pressure in the epidural space may draw 

CSF from sub arachnoid space. PDPH is related to the 

size of the dural puncture made by the needle.  

The present study is comparable to study done by 

Wiesel .S they had compared 24G sprotte and 27G 

Quincke needle in young patients. The incidence of 

PDPH with the 27G Quincke needle is 12.8%(20) 

whereas in the present study it is 6%.  

The present study is compared to a study done by 

Santanen U et al. They compared 27Gauge Whitacre 

with 27Gauge Quincke needle with respect to PDPH 

and NPDPH. The incidence of PDPH in the Quincke 

group is 2.7% while with the Whitacre needle it is 

0.3%.(14) 

The present study is comparable to a prospective 

randomized study and a meta-analysis, done by 

Flaatten H. et al. They compared the incidence of 

PDPH, in 27Gauge Quincke with 27Gauge Pencan 

needle (modified Sprotte). 27Gauge Quincke needle 

had 8% PDPH and 27G Pencan needle had 1.9%.(28) 

It is comparable to study done by Corbey M.P. et 

al. The team compared the incidence of PDPH in 

27Gauge Quincke with 26Gauge Quincke needle and 

systemic grading of severity of head ache and 

standardized criteria of PDPH was proposed. The same 

classification is adopted in the present study. In their 

study, 27Gauge Quincke had 8% PDPH which is 

comparable to the present study.(8) 

 

 Present 

study 

Wiesel 

et al(20) 

Santanen 

et al(14) 

Flatten 

H. et al(28) 

Corbey 

M.P. et al(8) 

27g quincke 6% 12.8% 2.7% 8% 8% 

27g sprotte 2%   1,9%  

27G whitacre 0%  0.37%   

Regarding the onset location, severity and duration of the headache, the present study is comparable to study by 

Shah A. et al. In their study location was frontal in 7 cases generalized in 2 cases, mild in all cases and  duration less 

than 24 hours in all cases except 1 patients who had headache for 48 hours. In the present study, PDPH location was 

frontal 2 cases, occipital 2 cases duration lasted less than 24 hours severity was Grade 1, could be treated with 

NSAID orally.(30)   

Gender distribution was equal with regard to PDPH in the study group.  

 

 Present study Shah A et al(30) 

Location Frontal 2, occipital 2 Frontal 7, generalised 2. 

Duration Less than 24hrs in all cases Less than 24 hrs 1 case up to 48 hrs 

In the present NPDPH was Group I – 3%, Group II – 2% and Group -4%, which was mild patient was getting 

relief in sitting position and relieved without any treatment. This is comparable to study done by Shutt LE et al 

where NPDPH developed in 2 cases, which was mild, lasted less than 24 hours.(17) 
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In the present study, backache was not experienced 

by any of the patients in all three groups and patient 

acceptability was good in all three groups. It is 

comparable to a study by Kang S.B. et al where they 

studied post-operative back pain. There was no 

difference in the development of post-operative back 

pain by needle size. Patient acceptance was good with 

smaller gauge needle.(11) 

Post-operative back pain is common complication 

after spinal anesthesia. The reported incidence has been 

about 20%. However, it should be noted that back pain 

occurs as frequently after general anesthesia as after 

spinal anesthesia. The mechanism for the production of 

post-operative back pain seems to be the relaxation of 

the paraspinous muscle under anesthesia and result in 

flattering of the normal lumbar convexity and stretching 

of the inter lumbar lumbo sacral ligaments and joint 

capsules, particularly in lithotomy position.  

In the present study failure rate is Group I -0%, 

Group II -8% and Group III –2% inferring that failure 

rate is more with Group II that is the Sprotte needle p 

value being 0.128% suggestive of statistical 

significance. This can be explained in a study by Crone. 

They compared Quincke and Sprotte needle with 

respect to failure as a complication of needle design. 

 

Conclusion 
In conclusion pencil point needle, 27Gauge 

Whitacre, 27Gauge Sprotte are and incidence of PDPH 

was low when compared to cutting type of Quincke 

needle. All three types of needles were easy to insert 

when used with an introducer. Thus pencil point 

Whitacre needle is better choice in view of low 

incidence of PDPH. However, cost factor which again 

should be weighed against the complication.  
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