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Presentation Format

This presentation will be divided into 2 sections:

1) Regional anesthesia for cardiac surgery
» Open heart surgery/sternotomy
» Minimally invasive cardiac surgery

2) Regional anesthesia for thoracic surgery
» VATS and robotic surgery
» Thoracotomy
» Lung Transplant
» Pectus excavatum repair

Regional Anesthesia for Open
Cardiac Surgery

Learning Objectives

1

Identify appropriate candidates for regional anesthesia in
cardiothoracic surgery

2) Review relevant anatomy for various regional techniques

3) Describe different regional techniques for sternotomies,

minimally invasive mitral valve surgery, VATS, and thoracotomies

4

Discuss regional anesthesia options for pectus excavatum repair

Disclosures

» We have no disclosures

(=

History of Median Sternotomy

v

First described in 1897 on a live goat (and it survived!)

v

Dr. Ormand Julian in Chicago published a series of successful
median sternotomy cases on human patients in 1957

v

Sternotomy remains the most popular surgical access to the heart
» Tide is turning towards more minimally invasive techniques

> Opioids have remained the analgesic method of choice for
perioperative sternotomy pain BUT this approach may be shifting,
as well



Sternotomy Pain

» Severe pain often persists for several days following sternotomy

» Uncontrolled pain is often associated with myocardial ischemia,
respiratory complications, and higher rates of mortality

v

Lahtinen et al looked at severe pain reporting on post op day 4:
> Atrest: 49%
» During movement: 62%

» With coughing: 78%

v

Chronic post-sternotomy pain syndrome (PSPS)
» Defined as consistent sternal pain for 2 months after surgery

b Kalso et al reported PSPS in 28% of CABG patients, with 38% of
those patients reporting pain as moderate to severe

» Van Gulik et al found that 35% of sternotomy patients had PSPS

Evolution of Parasternal Block

» Ultrasound has led to a more “modern day”
targeted approach

v

Block target:

» Anterior cutaneous branches of intercostal
nerves T2 to T6

v

Analgesia to sternum and medial chest wall

Parasternal Intercostal Plane Block

Nomenclature

» ASRA-ESRA published a Dephi Consensus study in 2021 aiming to standardize
the nomenclature for abdominal, paraspinal and thoracic wall blocks

» Superficial Parasternal Intercostal Plane block (SPIPB)

» Formerly called pecto-intercostal fascial plane block

» Deep Parasternal Intercostal Plane Block (DPIPB)

» Formerly called transversus thoracic muscle plane block

Relevant Anatomy

Parasternal Block

» McDonald et al publishes surgeon
performed parasternal block in 2005
» Field block using 54mL of 0.25%
levobupivacaine:
» 2 mL at each of the 5 interspaces
bilaterally, just lateral to sternum
» Line of local infiltration along the
periosteum on the lateral borders
of the sternum: 12 mL per side
» 10 mL of local was infiltrated
around the mediastinal tubes
» Block patients had lower morphine
requirements and lower pain scores

» Plasma concentration levels of
bupivacaine were below the toxic level

Cutaneous Branch  Vein and Artery
Nerve

How is it performed?




Superficial Parasternal Intercostal Plane Block

» Injectate between pectoralis major and intercostal muscle

Deep Parasternal Intercostal Plane Block

» Injectate between intercostal muscle and transversus thoracic muscle

Sth RIB

4th RIB

PMM: pectoralis major muscle; N: needie (star at tip, below inteccostal
muscie). IM: intercostal muscle: LA local anesthetic (green). TTM:
transversus thoracts muscle; PL: pleura; IMA: Internal mammary artery.

PMM: pectoralis major muscle. N: needie (star at tip. above intercostal
muscle); IM: intercostal muscle; LA: local (groen); TTM:
transversus thoracis muscle: PL: ploura.

Parasternal Block Technique

But, does it work?
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Supporting evidence . )
Which block approach is better?
» Aydin et al (2020) compared DPIPB to sham block
» Lower opioids in first 24 hours and at every time point up to 24 hours
» Longer time to rescue analgesia in DPIPB patients
» Khera et al (2021) compared SPIPB to sham block
» Lower but not statistically significant opioid requirements in first 48 hours
» Statistically significant pain score reduction in SPIPB group (2.6 vs 4.8)
» Zhang et al (2021) compared SPIPB to sham block
» Less sufentanil and parecoxib consumption
» Lower pain scores at rest/coughing
» Decreased time to extubation, shorter ICU/hospital stays
>

Lower insulin, glucose, IL-6 and HOMA-IR levels 3 days postop




Comparison of Ultrasound-Guided Pecto-intercostal
Fascial Block and Transversus Thoracic Muscle Plane
Block for Acute Poststernotomy Pain Management
After Cardiac Surgery: A Prospective, Randomized,
Double-Blind Pilot Study

Cengiz Kaya, MD", Burhan Dost, MD" ", Ozgur Dokmeci, MD",
Semih Murat Yucel, MD', Deniz Karakaya, MD"
Compared SPIPB vs DPIPB
First 24-hour morphine use did not significantly differ between the 2 groups
No difference between in NRS scores at rest and during coughing

Similar requirements for rescue analgesia in the first 24
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The time from PCA to the first analgesia request was longer in the SPIPB
group than in the DPIPB group

Potential drawbacks of DPIPB

» Transversus thoracic muscle is very thin and can be difficult to visualize

» Internal mammary artery (IMA) and vein pass through the transversus
thoracic plane, leading to potential vascular injection or injury

» Vascular damage is especially detrimental for IMA harvesting in CABG surgery

» Pleura and pericardium are deep to the target plane

e ———

Pleura

Advantages of Superficial

» More superficial
» Easier and faster to perform (probably)

» Fewer potential complications

Advantages of Deep
Parasternal Intercostal Block
» Works very well

» Greater cephalocaudal spread with single
injection

Parasternal Intercostal Block

Superficial versus deep parasternal intercostal plane
blocks: cadaveric evaluation of injectate spread

Rachel N Douglas 1, Punnase Katt 2, Nirusha Lachman 2, Rebecea L Johnson 1,
Adam D Niesen 1, David P Martin 1, Matthew J Ritter 3

» Single 20 ml injection SPIPB & DPIPB at T3-4 interspace in four
fresh frozen cadavers

» Cephalocaudal spread was greater with DPIPB

» Lateral spread extended to the midclavicular line for all DPIPB and
beyond the midclavicular line for all SPIPB

» Neither block extended to the rectus sheath inferiorly

**Due to proximity of injection location to the internal mammary
artery, study authors proposed that the DPIPB be classified as an
“advanced block” and recommended that future studies focus on
optimizing superficial parasternal intercostal plane parasternal
spread**

Red: SPIPB; Blue: DPIPB

Safety profile of DPIPB

Safety of Ultrasound-Guided Transversus Thoracis
Plane Block in Pediatric Cardiac Surgery: A
Retrospective Cohort Study

Thrahim Abdelbaser, MD , Nabil A. Mageed, MD

» 236 pediatric patients received DPIPB
» Left-sided pleural and pericardial puncture occurred in 1 patient (0.5%)

» One patient (0.5%) developed a self-limiting small subcutaneous
hematoma

» Pneumothorax, injury of internal mammary vessels, cardiac injury, and
hemopericardium were not directly observed

» No patient developed an allergy to local anesthetic, hypoxia,
bradycardia, or hypotension after local anesthetic injection

» Post-sternotomy neuropathic pain was not recorded in any patient

Block timing?

> Padala et al compared preoperative and
postoperative parasternal block efficacy

v

No difference in pain scores in first 24 hours

v

Intraoperative fentanyl requirements lower in
preoperative block group

v

Total opioid requirements similar in first 24 hours

v

Time to extubation was higher in preoperative
block group



Parasternal
catheters

Continuous Pecto-Intercostal Fascial Block Provides “\‘

Effective Analgesia in Patients Undergoing Open
Cardiac Surgery: A Randomized Controlled Trial

Yang Zhang 1, e blin *, Shitiec Chan 1

>

>

Regional Anesthesia for Minimally
Invasive Cardiac and Thoracic
Surgery

Minimally
Invasive
Techniques:
Cardiac

RCT of 116 patients with bilateral SPIPB catheters
undergoing median sternotomy

Dermatomal spread measured to be T1-T7 distribution

Resting and dynamic pain scores significantly lower

through 72 hours

v vYyvyy

Partial upper/lower sternotomy
Right anterior thoracotomy
Right/Left anterolateral thoracotomy

Robotically assisted

Take home points
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Parasternal block is an exciting new ultrasound technique

SPIPB is more approachable due to its ease, efficacy, and safety profile
Amenable to catheter placement

Can be performed preop to minimize intraop opioids or postop for rescue analgesia
ERAS and/or fast track protocol potential when combined with multimodal analgesia

Case reports suggest parasternal blocks are useful for sternal fracture analgesia after
CPR, motor vehicle trauma, etc

More studies needed to optimize technique and ideal usage

Benefits of Minimally Invasive Surgery

Smaller incisions
Decreased blood loss
Lower risk of infection
Faster recovery
Decreased length of stay

Less postoperative pain

Minimally Invasive Techniques:
Cardiac




M ni mal Iy » Video Assisted Thoracoscopic Surgery (VATS)
Invasive
Techniques:

- » Robotic Assisted Thoracoscopic Surgery (RATS)
Thoracic \

Minimally Invasive- So Why Block?

Mini thoracotomy
Damage to intercostal neurovascular bundle from port sites
Chest tubes

Uncontrolled pain following cardiothoracic surgery
Splinting

» Pulmonary complications (pneumonia)

» Mechanical ventilation and prolonged ICU stay
>

>

v

Opioid side effects
Chronic postoperative pain syndrome
» 30% can still develop post-thoracotomy pain syndrome (PTPS) after VATS

Paravertebral Nerve Block

v

Ipsilateral analgesia

v

Spread ~1-3 levels above and below level of injection

v

Targets spinal nerves (intervertebral foramina), ventral and
dorsal rami

v

Less hemodynamic changes compared to epidural

> More technically challenging to perform

» Considered deep block- same anticoagulation guidelines as
epidural

» Risk of pneumothorax

v

» Low risk for adverse events (pleural injury, hematoma, nerve

Minimally Invasive Techniques:
Thoracic

— o
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Review of Chest Wall Innervation
Erector Spinae Block

» Large volume plane block

» Local spreads within potential space over 3-6 vertebral levels

» Dorsal rami and (ideally) ventral rami

> Spread to paravertebral and (sometimes) epidural space

Considered safe with anticoagulation

injury etc)

Downside- spread is variable, especially to anterior thorax




PECS 1711 Block

Large volume plane block
Blocks:
Lateral/Medial pectoral nerves

v

T2-6 lateral cutaneous intercostal nerves
Thoracodorsal nerve

Long thoracic nerve

vVvYVvy

Intercostobrachial nerve

Supine
Safe, anticoagulation not issue
Need to identify thoracoacromial artery

Intercostal Nerve Block

Typically performed by surgeon under direct visualization
Require multiple levels
Blocks:

» Intercostal nerve (anterior and lateral cutaneous branches if
blocked posteriorly enough)

Multiple injections

Shorter duration of action
Risk for LAST

Erector Spinae and MIS Cardiac

2022 retrospective, nonrandomized study- ESP vs no block

129 pts undergoing R/L robotic assisted thoracotomy (valve vs CABG)
» 86 pts received ESP block post induction and catheter placed
» 43 pts received no block

Primary outcome: 48 hr opioid consumption

» Significant reduction in ESP group (30.24 mg +/- 23.8 mg vs 47.82 mg +/- 53.6 mg,
p=0.04)

Length of ICU and hospital stay also decreased

Conclusion: ESP can safely improve postoperative measures

vvyvyy

Serratus Anterior Block

Large volume plane block
Can inject superficial or deep to serratus anterior muscle
Blocks:

» T3-9 lateral cutaneous intercostal nerves

» Thoracodorsal nerve

» Long thoracic nerve

Supine

Safe, anticoagulation not issue

Evidence - Regional MIS Cardiac

Erector Spinae and MIS Cardiac

Com
Continuoss Erector Spinse Flane Block as an Effective

fer Loft
Vemricular Assist Device lmplantation: A Case Sevies

2018 case series- 5 patients receiving/explanting LVAD
4 of 5 cases, ESP with catheter performed as rescue analgesia 1-7 days postop
1 case received ESP with catheter preoperatively

All experienced reduction in pain scores/opioid consumption and had
improved respiratory dynamics

No adverse events reported



Erector Spinae and MIS Cardiac

» 2023 RCT- ESP for MIS mitral valve surgery (R sided mini-thoracotomy)
» 72 pts - all received ESP catheter at end of case
» 31 pts 30 mL Ropi 0.5% bolus + 3 additional 20 mL boluses 6 hr intervals
» 31 pts 30 mL NS bolus + 3 additional 20 mL boluses 6 hr intervals
» Primary outcome: 24 hr opioid consumption after extubation
» No difference (41 mg vs 37 mg)
> Eg(gondan/ outcomes: duration of postop ventilation, severity of pain, hospital

» No differences noted

» Conclusion: adding ESP block to standard multimodal does NOT reduc
consumption

PECS Il vs PVB and MIS Cardiac

> 2023 retrospective, PECS Il vs PVB in robotic mitral valve surgery
» 313 patients- 123 pts received PECS II, 190 pts received PVB

» Primary outcome: cumulative opioid use and average pain scores

» PECS Il group required significantly less opioids in immediate postop period (41.5 mg vs 50.5

mg morphine equivalents in first 12 hrs), comparable postop pain scores

» Secondary outcomes: hospital and ICU length of stay, incidence of complications

» No increase in adverse outcomes noted between groups

» Conclusion: PECS Il block is safe and effective analgesic option for pati
undergoing robotic mitral valve surgery

Serratus Anterior and MIS Cardiac
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> 2020, observational cohort study- SAB vs IV morphine in MIS mitral valve sx

» 59 pts- 33 received SAB, 26 received IV morphine

> Primary outcome: pain evaluation and total postoperative opioid consumption
» Mean NRS at 48 hrs less in SAB group (1.77 vs 3.23, p=.003)
» SAB used significantly less opioid postoperatively (2.22 mg vs 12.98 mg, p<0.001)

» Secondary outcomes: incidence of PONV, time to extubation, mechanical
ventilation duration, bowel dysfunction

» No significant differences

> Conclusion: deep SAB catheter require less opioids and is valid alt
IV opioids

PECS Il + ESP and MIS Cardiac

. BT Anesthesiiony
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» 2020 RCT- ESP vs ESP + PECS for MIS mitral/tricuspid valve repair (R mini-thoracotomﬁ{)
» 30 pts- 15 pts ESP + PECS vs 15 pts ESP only \
» Primary outcome: total oxycodone consumption in first postoperative day
» ESP + PECS used significantly less oxycodone (12 mg vs 20 mg p=0.0004)
> Secondary outcomes: pain intensity (VAS), patient satisfaction, spirometry
» Pain intensity significantly less in ESP + PECS
» Patient satisfaction higher in ESP + PECS
» No difference in spirometry

» Conclusion: adding PECS to ESP reduces opioid consumption, pain intensity ai
increases patient satisfaction g

PECS and MIS Cardiac:

The impact of PECS Il blockade in patients
undergoing minimally invasive cardiac
surgery—a prospective, randomized,

and triple-blinded trial

Dhakerth Ficurrans’ Ot Geanchen Faie Wangeler” 5 Arvna Fiala’, Mokolacn Borerr’, P Mga',
doharres Holekt i Lskis Cattege”

Serratus Anterior and MIS Cardiac
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TR BMC Anesthesiology

Serratus anterior plane block for minimal &
invasive heart surgery
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» 2018 retrospective, SAB vs continuous wound infiltration in MIS cardiac sx
> 46 pts- 20 pts SAB, 26 pts CWI
» Primary outcome: morphine consumption and VAS for first 48 hrs
» SAB used significantly less morphine (11 mg vs 21 mg, p<0.01)
» VAS significantly lower at h0, not significant in following hours
» Secondary outcomes: length of ICU and hospital stay, PONV, NIV
» Shorter ICU and hospital stay in SAB group
» No difference observed in PONV or need for noninvasive ventilation

» Conclusion: SAB effective in decreasing opioid use after MIS cardiac surgery



PECS + SAB and MIS Cardiac

» o
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Retrospective Stud
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2022 retrospective, PECS + SAB vs IV opioids in MIS R minithoracotomy
78 pts- 41 pts PECS (30 mL) + SAB (30 mL), 37 pts IV morphine or tramadol
Primary outcome: pain perceived, opioid consumption

» PECS + SAB had significantly less perceived pain at 6, 12 and 24 hrs and total opioid
consumption

Secondary outcomes: mechanical ventilation time, ICU stay, PONV, respiratory
depression

» Significantly shorter intubation and ICU stay, less PONV and resp depression but nof
significant

Conclusion: PESC + SAB provide superior pain control compared to IV opioids

Intercostal Nerve Block and
_..MIS Cardiac

2021 RCT- intercostal cryo nerve block vs standard of care MIS valve sx via
thoracotomy

84 pts- 65 pts CryoNB, 19 pts SOC
Primary outcome: 48 hr postop FEV1
» CryoNB had higher FEV1 (1.2 vs 0.93 L, p=0.02)

Secondary outcomes: VAS, ICU and hospital length of stay, total opioid
consumption, chronic postop pain

» VAS scores, ICU and hospital length of stay similar
» Overall reduction in opioid use in CryoNB compared to SOC

Conclusion: intercostal CryoNB improves FEV1 postoperatively and pr
analgesia

Do something.'

» 2023 RCT- PECS + SAB vs standard analgesia in robotically assisted mitral

> 194 pts- 98 pts PECS + SAB (bupi + liposomal bupi), 96 pts routine analgesia

» Primary outcome: overall benefit analgesia score (OBAS)
> Secondary outcomes: opioid consumption, respiratory mechanics

» Conclusion: PECS + SAB do NOT improve postop analgesia after roboti

PECS + SAB and MIS Cardiac

Servatus anterior and

walve repair: a randomised clinical trial.

Alfirraic, Andery Marcinish, Donn; Duncan, Andrs E; Kelewa, Marta; Yakcin, Exra Kothu, Hamadnalls, Havian,
Py, Jeeifer, Dustamanie, 3

Per, Bums, Dariel 1 P Lam, Lewis; Turan, Alparsian
1SSN: 0000812 , 1ATL-GTT1; D08 10 101/] bja 2033.60 638 PAID: JT055276
British journal of snsesthens : BAA | 2023, Vel 130{6], p. T86- T

valve

» No benefit over POD 1-3

» No evidence of treatment effect on opioid consumption or resp mechanics

assisted mitral valve repair

Best Block for Minimally Invasive Cardiac
Surgery?

Evidence - Regional MIS Thoracic



PROSPECT Guidelines for VATS Paravertebral Block and VATS

Ansethonis 2033, 17, 111-22% ﬁ:!&llllmﬂlﬂ!
Gubdalines
PROSPECT guidelines for vid: isted th i
" d 4 i
gery: asy [ specific » Total of 19 studies evaluated
postof ti F I g dati » Catheters placed by surgeons: all demonstrated decreased opioid use in PVB group

» Single shot PVB: all with either decreased opioid use and/or pain scores compared

S.Feray,' J.Lubach, G. P. Joshi,' F. Bonnet® and M. Van da Velde’ - ombahalf of the
i th 4 to IV opioid or local wound infiltration

» PVB vs ICB: one demonstrated lower pain scores in PVB, one no difference

» 2022 systematic review, PROSPECT guidelines for VATS » Adding precedex: most demonstrated improved analgesia compared to LA alone
R . » Intermittent vs cont infusion: one with no difference, one with improvement in
> RCTs between 2010-2021 included, total of 69 RCTs and 2 reviews

pain scores

» Made recommendations on multimodal analgesia, peripheral nerve blocks » Multiple levels vs single level: no difference in pain score, more painful with

» Summaries of the nerve blocks to follow.... multiple

» Conclusion: paravertebral nerve block is recommended in VATS

Erector Spinae and VATS Serratus Anterior and VATS

» Total of 9 studies evaluated Total of 14 studies evaluated

v

» SS ESP vs no block: improved pain scores and less opioid use in first 24 hrs » SAB vs no block: SAB significantly improved pain scores and decreased opioid

>SS ESP vs sham: decreased pain scores and opioid use in all but one study which consumption

had less opioid rescue analgesia in sham group » SAB vs sham: lower pain scores in SAB and decreased opioid consumption

» ESP vs PVB: showed ESP equivalent in analgesia and opioid consumption in several,
two showed PVB was superior

» SAB vs local infiltration: better pain scores in first 8 hrs

» SAB vs ICB: two studies did not see significant difference in pain scores/opioid use
> Adding precede: showed improved pain scores and less rescue analgesia » SAB vs ESP: two showed equivalence, one showed ESP superior in pain control

> Conclusion: ESP is recommended in VATS » Conclusion: SAB is good alternative for VATS if not able to do PVB or ESP

Intercostal Nerve Block and VATS Best Block for Minimally Invasive

Thoracic Surgery?

> Total of 3 studies evaluated .
o . » Paravertebral or Erector Spinae Block
» ICB vs no block: significantly lower pain scores

rr Anterior i k
» Additives: longer pain control with decadron and precede than ropi alone > Serratus Anterior is a good backup

» Conclusion: not recommended given lack of procedure specific evidence




Regional Anesthesia for
Thoracotomy

Why is it important?

» Uncontrolled postoperative pain
following thoracotomy can lead to
atelectasis, reduced pulmonary
function, hypoxemia, and infection

v

Risk of chronic postsurgical pain
from thoracotomy is increased with
inadequate postoperative analgesia

» Strategies:
» Multimodal analgesia

» Regional techniques

Thoracic epidural anesthesia

» Common contraindications include:
» Coagulopathy
» Infection
» Patient refusal
> Risks:
» Perioperative hypotension
» Inadequate analgesia
» Nerve injury
» Hematoma and infection

» Incidence of failure and hypotension
decreased by:

» PCEA vs continuous TEA only
» Presence of dedicated pain service

Regional Anesthesia for Thoracotomy

» Describe 3 common regional anesthesia techniques for thoracotomy
» Epidural
» Paravertebral block

» Erector Spinae Plane block
» Identify appropriate candidates for each technique

» Compare efficacy between techniques: what does the data show?

Thoracic epidural anesthesia (TEA)

» Previously regarded as the gold
standard for analgesia for
thoracotomy

> Most effective when placed

preoperatively and initiated W—-ﬁ i
intraoperatively

» Utilize multimodal analgesia

including opioids as needed O 2 s et

v

Continue postoperatively until 1
removal of chest tube(s)

ttps//aneskey.com/spinal-anc-epidural-anesthesia-2/

Paravertebral nerve block (PVB)




Paravertebral nerve block

» Single shot nerve block vs catheter

» Catheter preferred for
thoracotomy

» Advantages over TEA:
» Unilateral coverage of hemithorax

» Less risk of perioperative and
postoperative hypotension and
other side effects

» Disadvantages
» Less spread of LA
» Pleural integrity?

Erector Spinae Plane block (ESPB)

» Single shot nerve block vs catheter

» Catheter preferred for
thoracotomy at T4 or T5 transverse
process

» Ideal alternative for coagulopathic
patients

» Safer and faster than PVB
> Disadvantages

> Less consistent coverage of visceral
pain (pleura, chest tube)

» Density of neural blockade

Which one should we choose?

itps://aveskey.com/paravertebral-block-3/

ttpss/ e ysora.com/erector-spinae-plane-block/

Paravertebral nerve block

» Contraindications similar to TEA:
» Coagulopathy
» Infection

» Patient refusal or intolerance to
procedure

» Risks

» Pneumothorax
Inadequate analgesia
Nerve injury
Hematoma and infection

vvyvyy

Hypotension less common than TEA

Erector Spinae Plane block

» Contraindications
» Infection
» Patient refusal
> Risks
» Inadequate analgesia
» Nerve injury
» High spread
» Infection
>

Hematoma unlikely to cause
further complications

TEA vs PVB

(0 Jrooid

» 2016 Cochrane review compared TEA vs
PVB for adults undergoing elective
thoracotomy

» 14 studies totaling 698 participants

» Moderate evidence: PVB as effective as
TEA in controlling acute pain

BERLIN

A

I DON'T WANT HER TO THINK
THAT.I'M EASY.

» PVB reduced risk of minor

» No differences in major complications, 30-
day mortality, or LOS

» 7 of 10 studies finding PVB=TEA had no
opioid in epidural




TEA vs PVB

» Meta-analysis by Beattie et al

(2001) of 17 studies with 1,173
patients showing significant
reduction in postoperative M|

» Decrease in supraventricular Pasithacacrtemy Fuln
arrhythmias

» Evidence for decreased incidence —
of post-thoracotomy pain syndrome
with TEA Therscotseny Fele

> Lack of studies for PVB - trial
ongoing

ESPB for thoracotomy

» Fang et al (2019)
» Single center RCT of 91 patients

compared ESPB with PVB in

thoracotomy

No significant differences in pain
scores or opioid consumption at rest
and with cough at 1, 6, 12, and 24h

» Chang-Hoon et al (2021)

o W
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> Meta-analysis with 17 studies and H’:’:“.ﬂ.‘ 5...,,.,' ;M,.....:::::.. and

1,092 patients
» VATS and thoracotomy

» ESPB statistically inferior to PVB and
ICNB, superior to SAPB

» Clinical significance unclear

Regional anesthesia for lung
transplantation

» Approximately 4500 lung transplants
performed annually worldwide

» Considerations: single vs double lung
transplant and incision type

» Adequate analgesia has benefits in
reducing pulmonary complications,
promoting early mobilization, and
potentially decreasing ICU LOS and
risk of post-thoracotomy pain
syndrome

» TEA has been considered the gold
standard for analgesia, but there is
increasing evidence for alternative
methods

e e
Byt N ML
[

ESPB for thoracotomy

> Elsabeeny et al (2021) g Are
Servmus Anierior Plane Block and Erccior Spinse
» RCT of 51 patients comparing Plane Hlock Veras Thoeach Epidisral Analpesis for

Perioperative Thoracotomy Pain Costrol: A

ESPB, serratus anterior plane block ized Controlled Swudy
Wik . Elsbncny. M . Mesials A P, MD

(SAPB), and TEA
» VAS score at rest and with cough st ey

significantly lower for TEA L

compared to SAPB . E
» Similar for TEA vs ESPB

» Significantly lower morphine

&
consumption for ESPB compared to b “i il “l “1 :'
SAPB - 1 3

Summary of recommendations - regional
anesthesia for thoracotomy

» TEA and PVB with catheter remain
the gold standard - how to decide?
» Dependent on experience of
anesthesiologist; institutional
preference

v

PVB may be preferable in centers
without dedicated acute pain
service

> ESP catheter is a safe and

generally effective alternative in WEALLJUST HAVE DIFFERENT
coagulopathic patients TALENTSSTH ALL

» Recommend bolus dosing for
catheter

TEA for lung transplantation

» Preoperative vs post-operative T \
placement? Regional analgesia for lung transplantation |
A narrative review

» Preop: Concern for

N : v, Satarm Mg, G, 2, B o, S
anticoagulation, CPB, “bloody tap™

» Postop: lack of preemptive
analgesia, difficult positioning,
placement under heavy sedation,
postop coagulopathy

» Considerations: single vs double
lung transplant, need for
cardiopulmonary bypass



TEA for lung transplantation: evidence

Assessing the Benefits of Preoperative Thorcic

» Mclean et al (2018), 163 pts Byhharih Plasamivat. for Ly Tranigbunlation
Sesm R McLesn, M, Peter von Homeyer, MDY,
» Preop vs post-op: less opioid Adom Cheng. MU', Michact L. Hall’. Michact S. Mulligan. 3ID',
consumption and shorter ICU LOS Kevia Caln. PR, Kel Topaibl, 300, 20
» Axtell et al (2018), 103 pts
» Preop vs post-op: improved tranaplantation
analgesia, no change in morbidity vl ) e Pl ot e i
Dl & Db’ | Gy B’ | Vo e’ | ek 8, D’ |
» Cason et al (2015), 123 pts e et Mot Vet

> Post-0p only, iMProved aNalgesia Wi ki st Sutery of Kpsbarsh Bosed Anslprsts bs & Case Series of Putientn
without added morbidity g e - s

A o, . e R V. €, W0 ot e, B L P, B
e € S . e B " 5t o & e

» Studies not adequately powered
for most severe complications

ESPB for lung transplantation: evidence

» Advantages/disadvantages
comparable to TEA in thoracotomy

» Relative safety in the setting of Continuous Erector Spinae Plane Block for
coagulopathy of greater Analgesia after Thoracotomy for Lung
importance in this population I inan A

Patient

» Lack of studies for ESPB

> Limited to case reports describing
improved analgesia and decreased
supplemental oxygen requirement

Summary of recommendations - regional
anesthesia for lung transplantation

» Currently more evidence to favor TEA over
PVB

» Preop vs post-op: risk/benefit discussion

definitely, maybe

» Double lung transplant: increased
dermatomal coverage required

» More studies for PVB needed

» Effectiveness of ESPB unknown - further
studies needed

» Not useful for sternotomy
» Consider in coagulopathy
» ICNB cryoablation
» May be useful

» Concern for development of neuralgia

PVB for lung transplantation: evidence

» Advantages/disadvantages
comparable to TEA in thoracotomy

» Lack of studies for PVB

» Lenzetal (2017), 44 pts \
R Lot Pt g R By T g My P et Py Ve |
» Retrospective cohort study - \

of Continuous Catheters in Lung
Tramsplantation: A Retrospective Data Analysis

» TEAand PVB comparable in

efficacy, both superior to systemic Parsvenebral Catheter Use for Postoperative Pain
analgesia Comtrol in Patieots After Lung Transplant Surgery:
X A Prospective Observational Study
» Hutchins et al (2017), 35 pts A T L e
» Prospective observational study e o o B Lo

» PVB catheters efficacious for single
and double lung transplant

Other blocks: serratus anterior plane,
parasternal, and intercostal nerve blocks

» SAPB limited to case reports
» Improved analgesia and decreased
opioid consumption
» ICNB

» ICN cryoablation: reversibly ga
inhibits nerve function results in -
long-term analgesia | q

» Park et al: cryoablation better
than ICNB but inferior to TEA in HEY. DONTFORGET ABOUT US.
thoracotomies

» No published studies for
parasternal blocks in lung
transplantation

Regional Anesthesia for Pectus
Excavatum Repair



Pectus Repair:
Making Stabby p$
Things Feel |
Better

Alan R. Bielsky MD

Associate Professor, Anesthesiology, University of
Colorado School of Medicine

Executive Director of Pain Services, Children's
Hospital of Colorado

e Scoliosis

e Marfan syndrome

» Mitral valve prolapse,
e Homocystinuria

* Morquio syndrome,

* Noonan syndrome

» Osteogenesis

imperfecta Samberger 1 Weh K. g et o p

1an122(1)48.53

Small bilateral chest incisions
One thoracoscope incision
Introducer passed posterior to
the sternum and ribs, and
anterior to the heart and lungs.
Concave bar is slipped under the
sternum, rotated anteriorly
Secured with sutures and
stabilizer

https://

s #e Haller-lndex=-p1/D2

.

.

.

e Most common chest
wall deformity

e Can affect pulmonary
capacity

« Rarely with cardiac
effects

Clinical Characteristics: Haller Index

¢ distance 1 = distance
of the inside ribcage
(at the level of
maximum deformity or
at the lower third of
the sternum)

« distance 2 = distance
between the sternal

notch and vertebrae
Wikipedia/Stepshep 200§

atr Radiol. 2004 347 326-30- dai10.10

Submammary incision
Costal cartilage removed
Sternum detached.

A small bar is inserted
underneath the sternum to
hold it up in the desired
position.

The bar is left implanted
until the cartilage grows
back, usually 6 months.




Analgesic Plans

vV v vy vy

Regional Not Regional
Epidural » PCA
Paravertebral » Methadone?
Erector Spinae » Multimodal analgesia

Cryoablation

Wound soaker

vV VvV VvV VvV VvV VvV VvYYyvwY

QO B . TR S, SE Dodimion o ol Josrnd of Peidateic Suigery S7 (007) RI-117

Caplam ot cuve Ko

Everyone has their favorite article to quote

Whole team picks a technique, know it and get good at using it
Teach to this technique- everyone on board a care pathway
Always use multimodal analgesia

Yes this includes opioids

Thoracic epidurals keep you in a house longer but work

PCA’s give you more opioids but work

ESP catheters, wound soakers, paravertebrals get you home quicker but a
bit more owier

Studies: Retrospective Cohort

Average cumulative opioid use was significantly lower in the ESP
block (67 mg) than the TE (117 mg) (p=0.0002) or the PCA group
(172 mg) (p=0.0002).

The ESP block and PCA groups both had a significantly shorter
average LOS (3.3 and 3.7 days, respectively) than the TE group (4.7

Santana L, Driggers J, Carvalho NF
the Nuss proced erector spinae plane block, thoracic
epidural, and control

World Journal of doi: 10.11:
nalgesi Pectus Excavatum Correction
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ﬁ- Figure 4. Cumulative discharge rate by POD for
§ each analgesic sirategy by POD for EC, PVC, WC,
5 and NR. *Statistically significant versus epidural
2 strategy based on the Wald test in logistic regres-
o sion (P < .05). EC Indicates epidura catheter; NR,
g ne regional; POD, postoperative day; PVC, para-
3 vertebral catheter; WC, wound catheter.
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Place it high
Can use local and clonidine only

Don’t forget a muscle relaxant

Typically transition on day 3 which can be rough

>
>
>
» Teach pressure vs sharp pain
>
» Order all the fixins

>

Get that urinary catheter our early




» Place it high

» Glue it in place
» We found no difference between 0.1% and 0.2% ropivacaine‘“
» We run 0.2 % ropivacaine

» 0.1 ml/kg per side

» We give methadone 0.2 mg/kg up front
» Low dose muscle relaxants always

A word on paravertebrals

» Yes they work ‘;‘%ST;)

They seem hard to perform

» | have flossed a chest cavity with my surgical
colleague

TR
19 S 5 L
» I’ve also done intrapleural analgesia with

this block g B
» Often requires bolusing ?Xf/ s %
Yes | consider them a deep block
» Yes they can go home

v

e

\;_\[2
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Cryo..so far, so good

Impact of Cryoablation on Pectus
Excavatum Repair in Pediatric Patients

Clark et al. ] Am Coll Surg, April 2022

» Bolus up front using 0.2% ropivacaine (0.1

» Consider demand only PCA overnight
» We usually send home with elastomeric

» Followed daily at home until removed on

ml/kg per side)

pump on day 2-3

POD 5

What about cryo-ablation

» Usually surgically performed
» Multiple levels needed

» Still needs an up-front
analgesic plan

» No huge evidence of
neuropathic pain outcomes

» Nerves grow back? 2-12
months?

Study underway at
Children’s Hospital
Colorado

» 3 Arm

» PCA
» Erector Spinae
» Cryoablation




Things we don’t do but seem...

Common Conundrums
Reasonable Unreasonable
Wound soakerS' need a” the » Intraoperative acupuncture
same stuff an ESP WOUld » Opioid free anesthesia

» Jugs of oxycodone to go home wifh

» Preop- pain patients

» Extremes of Haller index
» Developmental disability
» Syndromes

» Backne

» The internet

Single shot block followed by

multimodal opioid regimen

Preoperative visit with pain
psychology
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