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Abstract: In this retrospective study, the question was raised and answered whether the rate 

of postdural puncture headache (PDPH) after continuous spinal anesthesia with a 28G micro-

catheter varies using a Quincke or a Sprotte needle. The medical records of all patients with 

allogenic joint replacement of the knee or hip or arthroscopic surgery of the knee joint undergo-

ing continuous spinal anesthesia with a 22G Quincke (n=1,212) or 22G Sprotte needle (n=377) 

and a 28G microcatheter during the past 6 years were reviewed. We obtained the approval of 

the ethical committee. The rates of PDPH were statistically not different between both groups: 

1.5% of patients developed PDPH after dura puncture with a Quincke needle and 2.1% with a 

Sprotte needle in women and men.
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Introduction
Continuous spinal anesthesia (CSA) is a well-known anesthetic technique. Because of 

the possibility of titrating the anesthetic effect with small dosages of local anesthet-

ics, the systemic toxic effects in comparison with epidural anesthesia are decreased. 

Additionally, the extension of the anesthetic effect by supplemental application of 

spinal local analgesics during surgery is possible.1–3

CSA can be realized today with small needles and catheters with different tech-

niques (catheter applied over or through the needle).1–5 Postdural puncture headache 

(PDPH) is defined as a headache that begins 24–28 hours after puncturing the dura 

with frontal or neck pain and that continually grows over approximately 15 minutes 

after the patient sits up. Often, it is observed in combination with neck rigidity and 

rarely with tinnitus, photophobia, nausea, or defective hearing. Rates of PDPH are 

defined by diameter and architecture of the needles used.1,4,5

The pathophysiology of PDPH is characterized by the loss of cerebral fluid with the 

consequence for the CNS not being able to be sufficiently carried by the cerebral fluid. 

In a sitting posture, this can result in stress on the meninges, blood vessels, and nerves 

for the patient. The development of microcatheters (28G–32G) has significantly reduced 

the incidence of this complication.6–8 From single-shot spinal anesthesia it is well known 

that an optimized architecture of the needle tip can have a significant influence on the 

development of PDPH, whereas the way the dura is punctured is crucial.4
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In how far this difference can come into effect during 

CSA, where the catheter is lodged into the dura causing a 

fast plugging of the puncture, has never been discussed in 

studies before. Only three large (n$100 patients) studies on 

CSA with 28G microcatheters have investigated the problem 

of PDPH in orthopedic patients.7–9 These studies only referred 

to puncture needles with Quincke tips. Other needle types 

were not referred to.

The aim of the present retrospective study was to analyze 

the influence of the architecture of the needle tip (Sprotte 

versus Quincke 22G needle) by using CSA with 28G 

 microcatheters (catheter through a needle) and the develop-

ment of PDPH in a larger patient population.

Methods
Patients
The medical records of all our patients with allogenic joint 

replacement of the knee or hip or arthroscopic surgery of the 

knee joint undergoing CSA with a 22G Quincke (n=1,212) or 

22G Sprotte needle (n=377) and a 28G microcatheter during 

the past 6 years were reviewed. We obtained the approval of the 

ethical committee. All patients were informed about potential 

complications, and written informed consent for anesthesia 

was obtained. Only three anesthesiologists experienced in 

CSA performed all CSAs. Contraindications for CSA were 

lack of patient compliance, pathological coagulation (Quick 

test ,50%, partial thromboplastin time (PTT) .50 sec, 

platelets ,50,000 gigaparticles/L), local infection in the area 

of puncture, and severe deformity of the spinal column with 

low expectancy of successful puncture of the spine.

A questionnaire (pain, vomiting, complaints last-

ing .24 hours postoperatively, and also postoperative head-

aches) for all patients undergoing anesthesia was personally 

dispensed on the third postoperative day and returned to 

anesthesiologists or pain nurses. If patients reported head-

ache, the anesthesiologists were informed and examined 

the patients.

Devices
In this study we used needles and microcatheters from 

Kendall Inc., Neustadt, Germany. The Cospan Kit included 

a 22G Quincke needle (Group 1) and a 22G Sprotte needle 

(Group 2) and a 28G microcatheter.

clinical procedure
For oral premedication, 50 mg of dikaliumclorazepat 

(Sanofi-Winthrop, Kent, UK) was given. The choice of median 

or lateral access for spinal puncture in a sitting  position of the 

patients at L3/4 or L4/5 and the use of a Quincke or Sprotte 

needle was decided by the anesthesiologist. The dura was 

punctured with the cutting surface in a lateral direction by 

using the Quincke needle and by using the Sprotte needle with 

the needle opening pointed upward. Prior to the insertion of 

the catheter, the opening of the needle was turned in a cranial 

direction. The anesthesiologists advanced the catheter 2–4 cm 

into the intrathecal space. Cerebrospinal fluid was aspirated, and 

subsequently 0.5 mL bupivacaine 0.5% hyperbar to a maximum 

of 2.5 mL was given, with the patient in a horizontal position. 

To maintain sufficient anesthesia, operative single doses of 

1.0 mL  bupivacaine 0.5% isobar were injected if essential.

The postoperative pain therapy was organized for at least 

24 hours with continuous infusion of 1.6–2.2 mL/h  bupivacaine 

0.08% isobaric, and the spinal catheter was removed on the 

second postoperative day by the  anesthesiologist. In addi-

tion, pain was treated with metamizole sodium (Aventis 

Pharma, Strasbourg, France). Every patient was treated with 

medication to prevent PDPH, such as caffeine, gabapentin, 

or aminophylline. Patients with headache were interviewed 

and examined clinically to determine the type of headache 

(PDPH, migraine, tension headache, meningitis). To diag-

nose PDPH, the main criterion was an increase in intensity of 

ventral or nuchal headache in a standing or sitting  position. 

Patients with PDPH were treated for 24 hours with bed 

rest, a nonsteroidal anti-inflammatory drug, and crystalloid 

 infusions. If this treatment failed, the patients received a 

blood patch with 10 mL of autologous blood.

Data and statistics
The clinical data from records of 1,589 patients with CSA 

were analyzed. This study is a retrospective analysis with 

all of their limitations. Difficulties in the procedure of the 

puncture and positioning of the catheters are not commonly 

described in the records. A special severity scoring protocol 

for headaches was not used. Descriptive statistics were used 

to characterize the patient population and rates of PDPH. 

Statistical analysis (chi-squared test) was performed with 

Excel 2013 (Microsoft, Redmond, WA, USA).

Results
Patients
The patient population group with a Quincke needle included 

825 females (68%) and 387 (32%) males. The patients had a 

median (interquartile range) age of 61 years (56–76 years), 

with a minimum–maximum range of 28–90 years. The types 

of operations performed were 843 hip prostheses, 264 knee 

prostheses, and 105 arthroscopic surgeries of the knee joint.
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Table 1 Age and sex of patients with continuous spinal anesthesia by 22g Quincke (n=1,212) or sprotte spinal needles (n=377) and 
a 28g microcatheter

Age (years) Quincke spinal needle Sprotte spinal needle

Women Men Women Men

n % n % n % n %

,40 18 2.2 13 3.4 13 5.8 6 3.9
41–50 75 9.1 19 4.9 13 5.8 8 5.3
51–60 197 23.9 101 26.1 79 34.9 53 35.1
61–70 298 36.1 149 38.5 63 27.9 38 25.2
71–80 190 23.0 87 22.5 48 21.2 38 25.2
.80 47 5.7 18 4.6 10 4.2 8 5.3
Total 825 68.1 387 31.9 226 60.0 151 40.0

The patient population group with a Sprotte needle 

(Table 1) included 226 females (60.0%) and 151 (40.0%) 

males. The patients had a median (interquartile range) age 

of 57 years (52–70), with a minimum–maximum range of 

20–82 years. The types of operations performed were 238 hip 

prostheses, 122 knee prostheses, and 17 arthroscopic surger-

ies of the knee joint.

In points of age, sex, and surgical procedure, the groups 

were not significantly different (Table 1).

PDPh
In the group with CSA with a Quincke needle, tension 

headaches were experienced by 190 (15.7%) patients, of 

whom 27 received therapy (2.2%). Postpuncture head-

aches were experienced by 18 (1.5%) patients – 14 women 

(1.6% of the women) and four men (1.0% of the men) 

(Table 2).  Therapeutic intervention consisted of bed rest, 

infusions of crystalloids, and application of a nonsteroidal 

 anti-inflammatory drug. If this treatment failed (n=4), patients 

received a blood patch with 10 mL of autologous blood and 

were immediately pain free.

In the group with a Sprotte needle, we observed 60 

(15.9%) patients with tension headaches, of whom 14 

(3.7%) received therapy. Eight (2.1%) had typical PDPH – 

four women (1.8% of the women) and four men (2.6% of 

the men) (Table 2). One of them received a blood patch and 

was immediately pain free.

Between the patients treated with a “Quincke spinal 

needle” and treated with a “Sprotte spinal needle” there was 

not a significant difference regarding sex (chi-square ,0.00, 

P=0.95) or age (chi-square ,0.00, P=1.00).

There was no significant difference between the patients 

treated with a “Quincke spinal needle” and those treated 

with a “Sprotte spinal needle” regarding the number of 

patients who suffered from PDPH (chi-square ,0.37, 

P=0.54).

Discussion
CSA provides a number of potential advantages over other 

forms of anesthesia.1–3 The use of microcatheters was 

restricted due to governmental concern on the risk of cauda 

equina syndrome. However, many anesthesiologists are 

also uncertain about the incidence of PDPH after CSA and 

in handling of CSA for anesthesia and postoperative pain 

management. PDPH is one of the most common complica-

tions after spinal anesthesia. Patients after spinal anesthesia 

often suffer headaches – men and women alike. Only a small 

number of them develop a typical PDPH.

In contrast to single-shot anesthesia, we could not show 

that an optimized architecture of the needle tip has an influ-

ence on the rate of PDPH. Needles with pencil point archi-

tecture of the tip cut the dura fibers less when separating the 

tissue, and this allows the tissue to close after retraction of 

the needle.4 This hypothesis was confirmed in a human post-

mortem thoracolumbar dura mater model. There was a leak 

reduction of 46% when using a Whitacre needle compared 

with a Quincke needle.10

Schmittner et al11 found in 363 patients with comparison 

puncture of the dura with a 27G Quincke versus a 27G pen-

cil point needle a difference in PDPH from 6.6% to 1.7%. 

Flaatten et al12 found a similar result. They observed 301 

patients – 153 with a pencil point needle and 148 with a 

Quincke needle. There were three cases (2.0%) of PDPH in 

the first group and 12 (8.1%) in the second group. Santanen 

et al13 confirmed these results.

Mihic14 found out that the incidence of PDPH was lower 

when a cutting Quincke needle was inserted parallel to the 

longitudinal dural fibers than if it was at a right angle to them. 

This was also our method in using Quincke needles.

In our patients, we found a rate of PDPH from 1.6% to 

1.5% in the Quincke needle group and 2.1% in the Sprotte 

needle group. This result is not different from PDPH after 

single-shot anesthesia with 27G pencil point needles. 
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Table 2 Postdural puncture headache in women and men after continuous spinal anesthesia (sPA) with 22g Quincke or sprotte spinal 
needle and a 28g microcatheter (n=825)

Age (years) Quincke spinal needle Sprotte spinal needle

Women Men All Women Men All

n % n % n % n % n % n %

,40 2 6.9 2 6.4 1 7.7 1 16.7 2 10.5
41–50 3 8.6 2 6.4 5 5.3
51–60 4 2.4 4 1.3 1 1.3 1 1.9 2 1.5
61–70 5 1.5 2 1.5 7 1.6 2 3.2 1 2.6 3 2.9
71–80 1 2.6 1 1.2
.80  
Total 14 1.7 4 1.0 18 1.5 4 1.8 4 2.6 8 2.1

Hence, the typical rate of developing a PDPH seems less 

when using spinal catheters than with single-shot spinal 

anesthesia with a 22G needle.11–13

The theory of Denny et al15 was that an inflammatory 

reaction develops in the surrounding area of the puncture site. 

When the catheter is removed, the edema or fibrous exudate 

reduces the leaking into the dura. Culling et al16 could not show 

a reduction of PDPH after puncture of the dura mater with an 

18G Quincke needle and insertion of a microcatheter for surgi-

cal, rather than obstetrical, procedures, where the catheter was 

removed postoperatively after 3 hours. They observed a typical 

PDPH in eight out of 36 patients aged 63 years (32–77 years), 

on average. The headache rate was even higher than the PDPH 

rate expected after single-shot anesthesia.4

Standl et al,8 in contrast, concludes that the temporary 

sealing of the dural hole by the microcatheter may addition-

ally reduce the risk of a PDPH where the spinal catheter 

was removed 24 hours postoperatively. Out of 100 patients 

aged, on average, 62.5 years, only one patient developed 

a PDPH. The theory of Denny et al15 is assisted by Yang 

et al,17 who showed that PDPH is increased after treatment 

with dexamethasone.

It has been shown that the application of the stylet into 

the spinal needle prior to the drawback out of the cerebral 

spinal fluid space can reduce the rate of PDPH. It is supposed 

that the arachnoidea is drawn less into the needle and hence 

is damaged less. This mechanism can also be possible with 

the use of CSA.5

The use of a Sprotte needle has no advantages. In contrast, 

the puncture with a Sprotte needle is more difficult for the 

untrained physician, and Van den Berg et al18 found more 

iatrogenic response using the pencil point needle versus a 

cutting-edge needle. Attempts in performing the CSA were 

interesting to discuss, but in the records these data were not 

commonly noted, so we cannot discuss this interesting fact 

with our data.

The rates of PDPH in using CSA – also with 

 microcatheters – for anesthesia in cesarean section17,18 are 

clearly higher than in other fields of surgery. It has long been 

known that CSA is particularly beneficial for elderly patients. 

In elderly age groups, PDPH occurs only very seldom in CSA 

or single-shot spinal anesthesia.9,19 We recorded no cases of 

PDPH in patients aged .80 years.

Our data show no difference in the use of CSA with 28G 

microcatheters after puncture of the dura with a 22G Quincke 

or Sprotte needle with regard to PDPH. The rate of PDPH was 

comparable with use of single-shot anesthesia and needles 

with an optimized tip (27G) in men and women as they are 

commonly used today. To provide CSA, puncture with a 

Sprotte needle is more difficult for the untrained physician and 

has no advantages in the field of PDPH. There is no difference 

in PDPH after CSA with Quincke or Sprotte needles, but it 

may cause inflammation in the puncture region of the dura 

mater. Future structured studies have to confirm this theory.
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