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“...from so simple a
beginning, endless
forms most
beautiful and most
wonderful have
been and are being
evolved”

Origin of the Species
Darwin




A Darwinian Adventure

Australia

. . 2nd H.M.S. Beagle Survey(1831-1836)




A Darwinian Adventure
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Neuraxial Technigues

“Ideal Technique”

Quick Onset,
Predictable Spread &
Quality, Adjustable
Depth & Duration,
Minimal Motor Block,
Minimal Maternal and
~etal Side Effects

Origin of the Species
Darwin




Epidural Technigue

Dura Ligamentum Flavum SKin



Epidural Technigue

Subcutaneous Agent Dose

Bupiv 0.0625-0.1%
Ropiv. 0.08-0.1%
F<4 pg/ml

Opioid S<0.5 pg/mi

Dura Ligamentum Flavum SKin



CSE Technique

Subcutaneous Agent Dose

Bupiv.  1.5-2 mg
Ropiv  1.9-2.0 mg

Dura Ligamentum Flavum SKin



CSE Technique

Dura Ligamentum Flavum SKin



DPE lechnique

Dura Ligamentum Flavum SKin



DPE lechnique

Dura Ligamentum Flavum SKin



DPE lechnique

Subcutaneous Agent Dose

Bupiv.  1.5-2 mg
Ropiv  1.9-2.0 mg

Dura Ligamentum Flavum SKin



DPE lechnique

Study Needle Anesthetic Effect
homas 217G 2% Lido 10 mL NO
Suzuki 206G 2% Mepiv 18 mL Yes
Wilson 200G  0.125% Bup 12 mL  Yes
Cappiello, Tsen 25G | 0.25% Bup 12 mL Yes
Chau, Tsen 25G  10.125% Bup 20 mL Yes
Chau, Tsen 25G 0.1% Bup 16 mL Yes
Song 250G | 0.1% Ropiv 10 mL Yes

Faster, Greater Sacral Spread, Bilateral
No Difference Hypotxn, High Sensory, PDPH; PIEB > CE

Thomas J, Anesth 2005; Suzuki N, et al. A&A 1996; Cappiello E,Tsen LC. A&A 2008
Chau A, Tsen LC. A&A 2017; Wilson SH, A&A 2018
Weale, Tsen LC,Chau A, SOAP; 2018 Song Y, A&A 2020




DPE lechnique

| E'P‘IDU RAL

Epidural

Dye + + + +
Spinal

Dye - + +++ ++

Taha B, Richey C, Tsen LC: SOAP Gertie Marx Award 2020
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ADVANTAGES




Technigue Advantages

Characteristic CSE DPE Epidural
LOQatioQ X X
Confirmation

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




| ocation Confirmation

CSE + DPE Techniques (25G + 26G Spinal)

/ CSF Catheter Failure

‘1_1 5 Cm* Yes 9.3%

NoO 22.2%

Thomas, 2005

Subcutaneous

Dura Ligamentum Flavum SKin



Technigue Advantages

Characteristic CSE DPE Epidural
LOQatioQ X X
Ot O
Onset X X

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




Median Onset

Median Onset 20 Y
CSE: 3-5 min VAS < 1/10
Epidural: 10-20 min 15
Thomas, Anesthesiology 2005 *
Norris, [JOA 2000;9:3-6 10
—appen, [JOA 1998;7:220-5
Nageotte NEJM
1997:337:1715-9

S

" -
0
CSE DPE Epidural

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



Median Onset

Risk Ratio

M.H. Fixed, 95% CI 20
10 min = VAS < 1/10
0=0.0004 <O 15

05 07 1 15 2
Favours [EP analgesia] Favours [DPE analgesia)

werae  DPE 10

M-H. Fixed. 95% CI

20 min ‘—l—'
=0.005 .
P - Min

s o

Favours [EP analgesia] Favours [DPE analgesia)
CSE Epidural

Yin H, Huang H. J Anesth 2022
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017



Median Dose to Comfort

Bupivacaine

UD/DOW”], ED90 L ——
Sequential |
Allocation *" 35% Reduction T

Dose (mg)

Initial Analgesia
DPE: 29.50 mg 3o

EPL: 45.25 mg

0 10 20 30 40 500 10 20 30 40 50
Patient Order

Maeda A, Villela-Franyutti D, Lumbreras-Marquez M, Murthy A, Fields KG, Justice S,
Tsen LC. Manuscript Accepted



Technigue Advantages

Characteristic CSE DPE Epidural
LOQatioQ X X
_Confirmation
Onset X X
Sacral Spread X X

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




Sacral Spread

DPE/EPL CSE/EPL
RR  95%Cl P RR  95%Cl P

BS2@10 054 1.69-3.80 <0.001
min

BS2 @20 160 1.26-2.03 <0.001
min

BS2 @ 30 118 1.01-1.30 0.034
min

Sacral Fibers Harder to Block
Nerve Roots-Larger in Diameter, Thicker Dura Mater;
Spread-Farther from Epidural Catheter, Sacral Resistance

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



Sacral Spread

DPE/EPL CSE/EPL

RR  95%Cl p RR  95%Cl P
Ban i@f]m 213 1.39-328 <0001 | 254 1.69-3.80 <0.001
Bsfn i@ra]zo 160 1.26-2.03 <0.001 | 160 1.26-2.03 <0.001
Bsfn i@f]?’o 118 1.01-1.30 0.034 | 118 1.01-1.30 0.034

Sacral Fibers Harder to Block
Nerve Roots-Larger in Diameter, Thicker Dura Mater;
Spread-Farther from Epidural Catheter, Sacral Resistance

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



Technigue Advantages

Characteristic CSE DPE Epidural
LOQatioQ X X
confirmation
Onset X X
Sacral Spread X X
Bilateral Spread X X

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




Bilateral Spread

Discontinuous, Ugamertum
—eterogenous,
Potential Space

with Escape Routes

Harrison, BJA 1985;
Blomberg, A&A 1986;
Savolaine, Anesth
1988; Hogan, Anesth R i — ' Lo
1991, 1999; Collier
Atlas Epiduralgrams et

space

Patchy, One Sided:
5-8%
Pan PH, Bogard TD, Owen MD. 1JOA 2004;13:227-233



Bilateral Spread

DPE/EPL CSE/EPL
RR 95%Cl P RR 95%Cl P

BS2 @ 10| 2.13 1.39-3.28 <0.001 2.54 1.69-3.80 <0.001
BS2 @ 201 1.60 1.26-2.03 <0.001 1.60 1.26-2.03 <0.001
BS2 @ 30] 1.18 1.01-1.30 0.034 1.18 1.01-1.30 0.034

A DPE EP Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-.H. Random. 95% Cl M-H. Random, 95% CI
Cappiello 2008 3 38 10 40 129% 0.31(0.09,1.03] .

Chau 2017 4 40 N 40 158% 0.19(0.07, 0.51) .

Song 2021 340 8 38 125% 0.36 (010, 1.24] .

Thomas 2005 27 107 28 123 231% 1.110.70, 1.76) ——
Wang 2021 16 100 19 100 21.1% 084046159 DPE .

Wilson 2018 7 40 5 40 147% 1400048,404 15 () 1 .

Total (95% Cl) 366 381 100.0%  0.60[0.33,1.11) Ea—

Total events 60 91

Heterogeneity: Tau*= 0.36; Chi*= 1562, df=5(P=0.008), F= 68%

Test for overall effect Z=1.63(P=0.10) 01 0. 05 1 2 5 10

Favours [DPE analgesia] Favours [EP analgesial
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017
Yin H, Tong XM, Huang H. J Anesth 2022



Technigue Advantages

Characteristic CSE DPE Epidural
Contmaton X SR
Onset X X
“““ SacralSpread X X
Slateral Spread X x
Tested Catheter x x

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




Tested Catheter

Failed Blocks Epidural CSE DPE Needle
sappen | 181% | 7.2% 25G
RO 1.3% | 0.2% 25G

N | 3.18% | 1.49% 27, 29G
rhomas 9.3% 8% 27G

- '3‘5’;}:‘ o 116% | 6.6% 27G
Seroer 9.7% | 6.4% 25G

Eappen [JOA 1998; Norris [JOA 2000; Van de Velde Anaesth Intens Care 2001
Thomas Anesth 2005; Bauer, Tsen |[JOA 2012; Booth Anesth 2016; Berger, IJOA 2022
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Agents

“What a trifling
difference must
often determine
which should
survive...and
which perish”

Darwin
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Technigue Disadvantages

Characteristic CSE DPE Epidural
Fetal X
Bradycardia

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




-etal Bradycardia

CSE EPIDURAL RR NNH
FHR abnl 7.7% 6.7% 1.17 75
FHR brady 7.3% 4.8% 1.81 28
CS FHR 6% 7.8% 0.86 -87
CS Any 17% 16.6% 1.03 208
Apgar < 7 1% 0.9% 1.17 623
Mardirosoff: Meta-analysis: 24 Trials (n=3513) Intrathecal Opioids, BJOG 2002

Minimize Effect: Fentanyl (<50 mcg), Sufentanil (<7.5 mcg)
Van de Velde RAPM 2001, Fun Minerva Anestesiol 2008

CSE DPE EPIDURAL
FHR decelerations 52.5% 45% 42.5%
NICHD | to |l 32.5% 12.5% 12.5%

National Institute of Child Health and Human Development (NICHD) Classifications
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017



Technigue Disadvantages

Characteristic CSE DPE Epidural
Fetal X
__________ Bradycardia
Uterine X
Hypertonus

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




Uterine Hypertonus

CSE DPE EPIDURAL
PRE UT/HT 5 (15%) 8 (20%) 8 (20%)
POST UT/HT 18 (45%) 4 (10%) 5 (12.5%)
Tocolysis 2 (5%) 0 (0%) 1(2.5%)

1 Hour UT/UH: Uterine Tachysystole; Uterine Hypertonus

National Institute of Child Health and Human Development (NICHD) Classifications
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017



Technigue Disadvantages

Characteristic CSE DPE Epidural
Fetal X
__________ Bradycardia
Uterine X
__Hypertonus
Workload X X

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




Workload

CSE DPE EPIDURAL

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

Mean Difference Risk Ratio Risk Ratio Risk Ratio

IV, Random, 95% ClI M-H, Random, 95% ClI M-H. Random, 95% Cl M-H. Random, 95% ClI
- . —s— P
—— _._
- e

. — - ~ -

: : : : ¢ Il Il Il 4 : } } }
% 4 N 72 1 > 0.005 01 1 10 200 0.05 0.2 1 5 20

Favours [DPE analgesia] Favours [EP analgesia] Favours [DPE analgesia] Favours [EP analgesia] Favours [DPE analgesia] Favours [EP analgesia]

05 07 1 15 2
Favours [DPE analgesia] Favours [EP analgesia]

PCEA Bolus Hand Bolus Cath Adjust Cath Replace
p =0.02 p = 0.07 p =0.61 p =0.59

Chau A, Bibbo C, Tsen LC. Anesth Analg 2017; Yin H, Tong X, Huang H. J Anesth 2022



Technigue Disadvantages

Characteristic CSE DPE Epidural
Fetal X
__________ BradyCardia
Uterine X
YR ONUS
Workload X X
Adverse Events X
""""" High Spinal/
o MoOtOr BIOCK
PDPH

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




Adverse Events

CSE DPE EPIDURAL
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%)
HIGHEST LEVEL T4 [T2-T6] T4 [T2-T§] T4 [T2-T8]
MOTOR BLOCK 3 (7.5%) 6 (15%) 15 (37.5%)
PDPH 0 (0%) 0 (0%) 0 (0%)

Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017
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Optimal Neuraxial Technique”?
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Neuraxial Technigues

+ 50 years

+ 40 years
Spine

+ 20 years




Technigue Disadvantages

Characteristic CSE DPE Epidural
Fetal X
__________ BradyCardia
Uterine X
YR ONUS
Workload X X
Adverse Events X
"""""" High Spinal
Motor Blockade
PDPH

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017




Technigue Advantages

Characteristic CSE DPE Epidural
Contrmaton X A R
Onset X X
“““ SacralSpread X X
Sleteral Spread X x
Testod Catheter x x

Cappiello E, O’'Rourke N, Segal S, Tsen LC. Anes Analg 2008;107:1646-51
Chau A, Bibbo C, Huang CC, Elterman KG, Cappiello E, Tsen LC. Anesth Analg 2017
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Questions?




