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Traditional Labor Epidural Technique

• An epidural needle is placed in the 

lumbar epidural space through which 

a catheter is threaded

• Combination of local anesthetic (LA) 

+/- opioids are injected

• The injectate slowly diffuses to the 

site of action and stops pain 

transmission

• The catheter is placed on an infusion 

pump for continuous labor analgesia

https://www.phsmedicalsolutions.com/blog/epidural-risks-mother-baby
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Combined Spinal-Epidural (CSE)

Jankovic, D. (2015). Combined Spinal and Epidural Anesthesia (CSE). 

•A technique in which a spinal needle is passed through 
the epidural needle puncturing the dura mater 

•LA +/- opioid are injected into the subarachnoid space, 
the spinal needle is withdrawn, and the catheter is 
threaded into the epidural space

•Combines the rapid onset of spinal anesthesia with the 
ability to supplement and extend the duration of the 
block via the epidural catheter
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Dural Puncture Epidural (DPE) Technique

•Dura is intentionally punctured with spinal needle,        
but without administration of medication

•Spinal needle is withdrawn, followed by catheter          
placement

•Creates a conduit between the epidural space and 
intrathecal space 

•Translocation of LA and opioids thought to:

• speed onset 

• improve quality of analgesia 

• improve bilaterality of block                               

• enhance sacral analgesia

Turnbull, J.H., Aleshi, P. (2015). Spinal and Epidural Anesthesia. In: Sikka, P., 

Beaman, S., Street, J. (eds) Basic Clinical Anesthesia. Springer, New York, NY.
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Early Conflicting Studies
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Early Studies Inconclusive 

•Early RCTs contradictory and inconclusive

•Two systematic reviews drew ambiguous conclusions  

•Limited early studies published showed marked heterogeneity 

• size of spinal needles (25G, 26G, 27G)

• epidural catheter design (multi-orifice vs. open tip)

• local anesthetic volume and concentration (loading doses and infusions)

• epidural pump programming (continuous infusion, boluses PRN, PCEA, PIEB)

• DPE technique not fully embraced by anesthesia community

•Remains to be an underutilized neuraxial technique and controversial
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What DID we know?

EPL

• Slower onset

• Inadequate analgesia:  

• sacral sparing

• patchy, or unilateral analgesia 

coverage

• Minimal adverse effects

CSE

• Rapid onset

• Favorable block qualities

• Higher patient satisfaction

• Maternal adverse events

• Fetal adverse events

DPE: inadequate body of evidence → resurgence of RCTs
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Summary of Findings

• DPE was faster to achieve pain scores      

< 3/10

• DPE was associated with greater frequency 

of sacral sensory blockade

• more rapid sacral blockade

• fewer patients without S2 blockade

• more patients with bilateral S2 blockade

• DPE associated with fewer top up doses

• DPE was associated with a reduced 

incidence of asymmetric block

• No difference in adverse effects or patient 

satisfaction
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The Ideal Technique
EPL vs. CSE vs. DPE

• Confirmation of location 

• Quick onset

• Sacral coverage

• Bilaterality

• Tested catheter 

• Progress of labor

• ↓ maternal adverse events

• ↓ fetal adverse events

• ↓ workload 
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TECHNIQUE 

ADVANTAGES
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Confirmation of Location

CHARACTERISTIC CSE DPE EPL

Location Confirmation X X

• Thomas JA, Pan PH, Harris LC, Owen MD, 

D’Angelo R. Anesthesiology. 2005.

• DP-No CSF 22.2% Fail 

• DP-CSF 9.3% Fail 

• Gupta D, Srirajakalidindi A, Soskin V. M.E.J 

Anesth. 2013.

• Cappiello E, O’Rourke N, Segal S, Tsen 

LC. Anes Analg. 2008. 

• Chau A, Bibbo C, Huang CC, Elterman 

KG, Cappiello E, Tsen LC. Anesth Analg 

2017. 
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Speed of Onset

CHARACTERISTIC CSE DPE EPL

Location Confirmation X X

Faster Onset X X

• Cappiello E, O’Rourke N, Segal S, Tsen LC. Anes Analg 
2008.

• *Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello 
E, Tsen LC. Anesth Analg. 2017.

• Song Y, Du W, Zhou S, Zhou Y, Yu Y, Xu Z, et al. 
Anesthesia and Analgesia. 2021.

• Wang J, Zhang L, Zheng L, Xiao P, Wang Y, Zhang L, et 
al.  Annals of Palliative Medicine. 2021.

• Wang SY, He Y, Zhu HJ, Han B. World J Clin Cases. 
2022.

• Pažur I, Ožegić O, Lijović L, Jaić KK, Pešić. Turk J 
Anaesthesiol Reanim. 2023. 

• Sharawi N,Williams M,Athar W, et al. JAMA Netw 
Open. 2023.

• Lin, W., Yang, Y., Lin, J., Chen, J., & Lin, Q. Journal of 
Pain Research. 2023.

• *Khetarpal R, Chatrath V, Grover S, Kaur P, Taneja A, 
Madaan A. J Obstet Anaesth Crit Care 2024.
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Speed of Onset

Khetarpal R, Chatrath V, Grover S, Kaur P, Taneja A, Madaan A. Comparison of epidural, combined spinal epidural 

and dural puncture epidural techniques for labor analgesia. J Obstet Anaesth Crit Care 2024;14:45-53.
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Sacral Coverage

CHARACTERISTIC CSE DPE EPL

Location Confirmation X X

Faster Onset X X

Sacral Coverage X X

• Suzuki N, Koganemaru M, Onizuka S, Takasaki M. 

Anesth Analg.1996.

• Cappiello E, O’Rourke N, Segal S, Tsen LC. Anes 

Analg. 2008. 

• Chau A, Bibbo C, Huang CC, Elterman KG, 

Cappiello E, Tsen LC. Anesth Analg. 2017.

• Wang J, Zhang L, Zheng L, Xiao P, Wang Y, Zhang L, 

et al.  Annals of Palliative Medicine. 2021.

• Song Y, Du W, Zhou S, Zhou Y, Yu Y, Xu Z, et al. 

Anesthesia and Analgesia. 2021.

• Wang SY, He Y, Zhu HJ, Han B. World J Clin Cases. 

2022.

• Khetarpal R, Chatrath V, Grover S, Kaur P, Taneja A, 

Madaan A. J Obstet Anaesth Crit Care. 2024.
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Bilaterality

CHARACTERISTIC CSE DPE EPL

Location Confirmation X X

Faster Onset X X

Sacral Coverage X X

Bilateral Spread X X

• Cappiello E, O’Rourke N, Segal S, Tsen LC. 

Anes Analg. 2008.

• Chau A, Bibbo C, Huang CC, Elterman KG, 

Cappiello E, Tsen LC. Anesth Analg. 2017.

• Tan HS, Reed SE, Mehdiratta JE, Diomede 

OI, Landreth R, Gatta LA, et al. 

Anesthesiology. 2022.

• Khetarpal R, Chatrath V, Grover S, Kaur P, 

Taneja A, Madaan A. J Obstet Anaesth Crit 

Care. 2024.
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Richey, Christopher. 2020. Mechanistic Evaluation of the Dural Puncture 

Epidural in a Porcine Model. Doctoral dissertation, Harvard Medical School.

FOUR 60 KG LIVE, ANESTHETIZED, INTUBATED 
FEMALE PIGS

PLACED IN THE LEFT LATERAL DECUBITUS 
POSITION, EACH PIG HAD AN EPL, DPE, CSE OR 
INADVERTENT DURAL PUNCTURE USING LOR 
WITH AIR UNDER FLUOROSCOPY

RADIO-OPAQUE CONTRAST (1 ML) WAS 
ADMINISTERED VIA THE EPL CATHETER AT 0, 45, 
90, 135, 3 HRS., AND 6 HRS.

SPREAD WAS ASSESSED WITH FLUOROSCOPY 
DURING INJECTIONS AND NECROSCOPY

CONCLUSION: DURAL SAC PUNCTURE ALLOWS 
TRANSLOCATION OF MEDICATION (DYE) FROM 
THE EPIDURAL SPACE TO THE SUBARACHNOID 
SPACE FOR AT LEAST 6 HRS.

17G Touhy epidural needle, 25G Whitacre spinal needle
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Tested Catheter

CHARACTERISTIC CSE DPE EPL

Location 

Confirmation

X X

Faster Onset X X

Sacral Coverage X X

Bilateral Spread X X

Tested Catheter X X

• Cappiello E, O’Rourke N, Segal S, Tsen LC. 
Anes Analg. 2008. 

• Chau A, Bibbo C, Huang CC, Elterman KG, 
Cappiello E, Tsen LC. Anesth Analg. 2017 

• Eappen, IJOA. 1998

• Norris, IJOA. 2000

• Van de Velde, Anaesth Intens Care. 2001.

• Thomas JA, Pan PH, Harris LC, Owen MD, 
D’Angelo R. Anesthesiology. 2005.

• Bauer,Tsen, IJOA. 2012.

• Groden et al. IJOA. 2016.

• Booth et al. Anesth. 2016.
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Failure Rate of CSEs

Eappen, IJOA 1998; Thomas,Anesth 2005; Booth, Anesth 2016, Groden et al. IJOA. 2016

FAILED BLOCKS NEEDLE CSE EPL

Eappen

N = 4240

25G 7.2% 13.1%

Thomas 

N = 248

27G 8% 9.3%

Booth

N = 955/1440

27G 6.6% 11.6%

Groden

N = 1507/3980

27G 2.1% 3.9%
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Quality of Anesthesia for Repeat C/S 

• Wang SY, He Y, Zhu HJ, 

Han B. World J Clin 

Cases. 2022.

• Sharawi N,Williams 

M,Athar W, et al. JAMA 

Netw Open. 2023.

CHARACTERISTIC CSE DPE EPL

Location Confirmation X X

Faster Onset X X

Sacral Coverage X X

Bilateral Spread X X

Tested Catheter X X

Superior Anesthesia with C/S ? X
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Wang SY, He Y, Zhu HJ, Han B. Dural puncture epidural technique provides better anesthesia quality in repeat cesarean 

delivery than epidural technique: Randomized controlled study. World J Clin Cases. 2022 Jul 16;10(20):6890-6899. 
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Sharawi N, Williams M, Athar W, et al. Effect of Dural-Puncture Epidural vs Standard Epidural for Epidural Extension on Onset 

Time of Surgical Anesthesia in Elective Cesarean Delivery: A Randomized Clinical Trial. JAMA Netw Open. 2023;6(8).

*simulated an emergent cesarean section
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Quality of Analgesia with a Programmed 

Intermittent Epidural Bolus (PIEB) 

CHARACTERISTIC CSE DPE EPL

Location Confirmation X X

Faster Onset X X

Sacral Coverage X X

Bilateral Spread X X

Tested Catheter X X

Superior Anesthesia with C/S ? X

Superior Analgesia with PIEB ? X

• Song Y, Du W, Zhou S, 

Zhou Y, Yu Y, Xu Z, et al. 

Anesthesia and Analgesia. 

2021.

• Wang J, Zhang L, Zheng L, 

Xiao P, Wang Y, Zhang L, et 

al.  Annals of Palliative 

Medicine. 2021.

• Lin, W., Yang, Y., Lin, J., 

Chen, J., & Lin, Q. Journal 

of Pain Research. 2023.
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CONCLUSIONS WITH DPE + PIEB

Song et al. (2021):  The use of DPE technique for neuraxial analgesia was associated with 

faster onset than the use of the EP technique. DPE technique with PIEB mode achieved 

the greatest drug-sparing effect (fewer PCEA boluses and lowest hourly ropivacaine 

consumption) without increasing maternal or neonatal side effects. 

Wang et al. (2021):  The percentage of parturients with adequate analgesia at 10 minutes 

was higher with DPE + PIEB compared to EPL + PIEB. Furthermore, the DPE + PIEB 

mode was associated with a faster time to a VAS score ≤30 mm.

Lin et al. (2023):  The combination of the use of DPE technique with 25G spinal needle 

and PIEB technique for labor analgesia enhances the quality of labor analgesia by 

accelerating onset and improving sacral blockade, without increasing adverse effects.
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DOES THE SIZE OF THE 

SPINAL NEEDLE MATTER?
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Limitations:

• The study was conducted at an institution with a residency training program 

• Residents are trained to have a low threshold of manipulating or replacing the epidural catheters 
when analgesia was less than optimal. This might be responsible for higher manipulation, replacement, 
or top-ups.

Key Takeaway:

• However, in a small subgroup, when no CSF returned from the spinal needle after an attempted DPE, 
intravenous epidural catheter placement, and catheter replacement were higher

• Authors cautioned not to extrapolate the results of this study to dural punctures made by larger-
diameter needles. This warrants further investigation.
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Pažur I, Ožegić O, Lijović L, Jaić KK, Pešić M. Turk J Anaesthesiol Reanim. 2023.
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• A bolus of 20 mL of bupivacaine 0.125% and 

fentanyl 2 µg/mL was administered 

• Thereafter, patients received boluses of 12 mL 

of bupivacaine 0.125% every 2 hours PRN

Findings: 

• 25G had faster onset

• No intergroup differences in terms of S2 

block, sensory block height, motor block, # of 

top-up doses, and incidence of PDPH

25G

N=70

1.6 min 
faster onset 

27G

N=70
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EPL vs. 25G DPE vs. 27G DPE
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Until then, we consider what we do know……

• DPE results in faster onset, and better quality of analgesia than EPL

• DPE with a 25G or 27G spinal needle is not associated with an ↑ PDPH risk

• No greater risk of PDPH with a 25G spinal needle over a 27G 

• Leach et al. (1998) animal studies concluded that mechanistically, the 

translocation of medication from the epidural space to the subarachnoid space 

through a dural hole is directly proportional to the size of the spinal needle used 

to create the hole
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Until then, we consider what we do know……

• 2020 pig studies demonstrated that a 25G dural hole will remain patent 

for at least 6 hours. Duration of patency for 27G is unknown.

• If the migration of medication is largely dependent on dural hole size, a 

25G should maximize translocation of medication without imposing 

greater risk than a 27G spinal needle  

• DPE with a 25G spinal needle can be justified as a safe (and possibly 

superior) alternative to a 27G DPE
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TECHNIQUE 

DISADVANTAGES



SMU - Internal Data

Fetal Bradycardia

CHARACTERISTIC CSE DPE EPL

Fetal Bradycardia X

Uterine Hypertonus X

• Collis RE, Davies DW, Aveling W. Lancet.1995.

• Robert D'Angelo, James C. 
Eisenach. Anesthesiology 1997.

• Mardirosoff, Chahé, et al. BJOG: an international 
journal of obstetrics and gynaecology. 2002.

• Cappiello E, O’Rourke N, Segal S, Tsen LC.  Anes 
Analg. 2008. 

• Simmons SW, Taghizadeh N, Dennis AT, Hughes D, 
Cyna AM. Cochrane Database of Systematic 
Reviews.  2012.

• Chung YH, Kim WH, Lee EK, Hahm TS. Korean J 
Anesthesiol. 2013.

• Chau A, Bibbo C, Huang CC, Elterman KG, 
Cappiello E, Tsen LC. Anesth Analg. 2017.

• Yang L, Wan L, Huang H, Qi X. Medicine 
(Baltimore). 2019.
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Fetal Bradycardia

Chau et al. 2017
N =120

CSE DPE EPL

FHR 

decelerations

21 (52.5%) 18 (14.5%) 17 (42.5%)

Category I to Cat 

II tracing

13 (32.5%) 5 (12.5%) 5 

(12.5%)

Chau A, Bibbo C, Huang CC, et al. Dural puncture epidural technique improves labor 

analgesia quality with fewer side effects compared with epidural and combined spinal 

epidural techniques: a randomized clinical trial. Anesth Analg. 2017;124(2):560-569. 
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Uterine Hypertonus

CHARACTERISTIC CSE DPE EPL

Fetal Bradycardia X

Uterine Hypertonus X

• Cappiello E, O’Rourke N, Segal S, 

Tsen LC. Anes Analg. 2008

• Chau A, Bibbo C, Huang CC, 

Elterman KG, Cappiello E, Tsen LC. 

Anesth Analg. 2017

• specifically looked at uterine tachysystole 

(UT) and uterine hypertonus (UH)

• CSEs: 45% developed UT/UH

• 5% requiring tocolysis
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Workload

Top ups, catheter manipulation, catheter replacement

CHARACTERISTIC CSE DPE EPL

Fetal Bradycardia X

Uterine Hypertonus X

Workload X X

• P.H. Pan, T.D. Bogard, M.D. Owen. International Journal 
of Obstetric Anesthesia,. 2004.

• Cappiello E, O’Rourke N, Segal S, Tsen LC. Anes Analg 
2008.

• Lydia S. Grondin, Kenneth Nelson,Vernon 
Ross, Orlando Aponte, Sherman Lee, Peter H. Pan. 
Anesthesiology. 2009.

• Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello 
E, Tsen LC. Anesth Analg. 2017 

• Pan PH, Bogard TD, Owen MD. Int J Obstet Anesth. 
2004. 

• Thomas JA, Pan PH, Harris LC, Owen MD, D’Angelo 
R.  Anesthesiology. 2005.

• Gupta D, Srirajakalidindi A, Soskin V. M.E.J Anesth. 
2013.
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Workload

Chau A, Bibbo C, Huang CC, et al. Dural puncture epidural technique improves labor analgesia quality with fewer side effects 

compared with epidural and combined spinal epidural techniques: a randomized clinical trial. Anesth Analg. 2017;124(2):560-569. 

Chau et al. 2017
N =120

CSE DPE EPL

None 20 (50%) 31 (77.5%) 20 (50%)

One or More 20 (50%) 9 (22.5%) 20 (50%)

Time to Top-Up 132 + 85 250 + 163 207 + 133

Catheter 

Manipulation
3 (7.5%) 2 (5%) 4 (10%)

Catheter 

Replacement
0 (0%) 0 (0%) 0 (0%)
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Maternal Adverse Events

CHARACTERISTIC CSE DPE EPL

Fetal Bradycardia X

Uterine Hypertonus X

Workload X X

N/V, Pruritus, Hypotension X X

• Collis RE, Davies DW, Aveling W. Lancet.1995.

• Robert D'Angelo, James C. 

Eisenach. Anesthesiology. 1997.

• Simmons SW, Taghizadeh N, Dennis AT, Hughes D, 

Cyna AM. Cochrane Database of Systematic 

Reviews. 2012.

• Cappiello E, O’Rourke N, Segal S, Tsen LC. Anes 

Analg. 2008. 

• Chau A, Bibbo C, Huang CC, Elterman KG, 

Cappiello E, Tsen LC. Anesth Analg. 2017 

• Pažur I, Ožegić O, Lijović L, Jaić KK, Pešić. Turk J 

Anaesthesiol Reanim. 2023. 

• Khetarpal R, Chatrath V, Grover S, Kaur P, Taneja A, 

Madaan A. J Obstet Anaesth Crit Care. 2024.
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Maternal Adverse Events

Chau et al. 

2017
N =120

CSE DPE EPL

Nausea 1 (2.5%) 1 (2.5%) 4 (10%)

Pruritus 27 

(67.5%)

4 (10%) 4 (10%)

Hypotension 13 

(32.5%)

5 

(12.5%)

5 (12.5%)

Chau A, Bibbo C, Huang CC, et al. Dural puncture epidural technique improves labor analgesia 

quality with fewer side effects compared with epidural and combined spinal epidural techniques: a 

randomized clinical trial. Anesth Analg. 2017;124(2):560-569. 

Khetarpal et al.

2024
N =60

CSE DPE EPL

Nausea 4 (20%) 2 (10%) 2 (10%)

Pruritus 6 (30%) 1 (5%) 0 (0%)

Hypotension 2 (10%) 0 (0%) 0 (0%)

Khetarpal R, Chatrath V, Grover S, Kaur P, Taneja A, Madaan A. Comparison 

of epidural, combined spinal epidural and dural puncture epidural techniques for 

labor analgesia. J Obstet Anaesth Crit Care 2024;14:45-53.
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Maternal Adverse Events

CHARACTERISTIC CSE DPE EPL

Fetal Bradycardia X

Uterine Hypertonus X

Workload X X

N/V, Pruritus, HoTN X

High level, Motor Block X X

Asymmetry X

PDPH

• Pan PH, Bogard TD, Owen MD. Int J Obstet 
Anesth. 2004.

• Cappiello E, O’Rourke N, Segal S, Tsen LC. 
Anes Analg. 2008.

• Chau A, Bibbo C, Huang CC, Elterman KG, 
Cappiello E, Tsen LC. Anesth Analg. 2017.

• Contreras F, Morales J, Bravo D, et al. 
Regional Anesthesia & Pain Medicine. 2019.

• Pažur I, Ožegić O, Lijović L, Jaić KK, Pešić M. 
Turk J Anaesthesiol Reanim. 2023.

• Khetarpal R, Chatrath V, Grover S, Kaur P, 
Taneja A, Madaan A. J Obstet Anaesth Crit 
Care. 2024.
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Chau et al. 

2017
N =120

CSE DPE EPL

Highest 

Level

T4 (T2-6) T4 (T2-

T8)

T4 (T2-

T8)

Motor 

Blockade

3 (7.5%) 6 (15%) 15 

(37.5%)

PDPH 0 (0%) 0 (0%) 0 (0%)

Maternal Adverse Events

Chau A, Bibbo C, Huang CC, et al. Dural puncture epidural technique improves labor 

analgesia quality with fewer side effects compared with epidural and combined spinal 

epidural techniques: a randomized clinical trial. Anesth Analg. 2017;124(2):560-569. 

Khetarpal et 

al. 2024
N =60

CSE DPE EPL

Asymmetry 2 (10%) 5 (25%) 9 (45%)

Motor 

Blockade

1 (5%) 0 (0%) 0 (0%)

PDPH 0 (0%) 0 (0%) 0 (0%)

Khetarpal R, Chatrath V, Grover S, Kaur P, Taneja A, Madaan A. Comparison 

of epidural, combined spinal epidural and dural puncture epidural techniques for 

labor analgesia. J Obstet Anaesth Crit Care 2024;14:45-53.
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Khetarpal et al.

2024
N =60

CSE DPE EPL

Patient 
(Rating: Excellent)

15 (75%) 11 (55%) 4 (20%)

Surgeon
 (completely 

satisfied)

17 (85%) 13 (65%) 9 (45%)

Satisfaction Scores

Khetarpal R, Chatrath V, Grover S, Kaur P, Taneja A, Madaan A. Comparison of epidural, combined spinal 

epidural and dural puncture epidural techniques for labor analgesia. J Obstet Anaesth Crit Care 2024;14:45-53.
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Neuraxial Anesthesia Timeline

1882-1901 1921

Single-Shot 
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So, now what??

• What conclusions can you draw now with the existing research?

• Of the three neuraxial techniques, which one harnesses the 

MOST advantages? The LEAST advantages? 

• Which one has the most favorable maternal & fetal safety profile?

Ask yourself: 
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Characteristic CSE DPE EPL

Location 

Confirmation
X X

Faster Onset X X

Sacral Coverage X X

Bilaterality X X

Tested Catheter X X

Superior 

Analgesia with 

PIEB

? X

Superior 

Anesthesia for 

C/S

? X

SUMMARY OF FINDINGS

Characteristic CSE DPE EPL

Fetal 

Bradycardia
X

Uterine 

Hypertonus
X

Workload X X

N/V, Pruritus, 

Hypotension
X

High Level, 

Motor Block
X

PDPH

TECHNIQUE ADVANTAGES TECHNIQUE DISADVANTAGES
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Signs of any Successful Block
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