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Kardiyak Cerrahide Postoperatif Agri

Table 39.1 Effects of pain following cardiac surgery

System Disadvantages

Cardiovascular t Chronotropyt Inotropyt BPt Cardiac workt O, demand with | supply, — ischaemia, dysrhythmias
Respiratory t RR and | tidal volume — 1 work of breathingAtelectasisimpaired cough, retention of secretionst Infection risk
CNS Exhaustion, disorientation, agitation| Satisfaction

Peripheral nervous 1 Incidence chronic pain

system
Gl Nausea, vomiting, anorexia
Other Hypercoagulability — 1 risk DVT and graft stenosisPoor wound healinglmpaired glucose toleranceAltered immunological function — 1 risk of

infectionElectrolyte imbalance — 1 risk arrhythmiast Length of stay

Psychological AnxietyDepressionStress




Cut Opioid
: Prescri ptions

e Kronik agri
* % 20 sternotomi
e 9%25-60 torakotomi

Postoperatif Agri

e Artmis opioid kullanimi
* Geg ekstubasyon
e Uzamis taburculuk




Gogus
Duvarli
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Anterolateral

e Pektoral bloklar I-1I
e Serratus anterior plan blogu, yuzeyel-derin

Anteromedial

* Transvers torasik plan blogu
e Pektointerkostal fasyal plan blogu

Posterior

e Retrolaminar blok

e Erektor spina plan blogu

e MTP blok

e Paraspinal interkostal blok

e Romboid interkostal subserratus plan blogu




Median

sternotomy

(C4-T8)

Port access
incision (T3-T7)

Groin (L1-L2)

)

Left anterior short
thoracotomy (T4-T5)

Pleural and mediastinal
drains (T5-T8)

Radial artery (C6)

Saphenous
vein (L1-L4)
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Erektdr spina plan blogu

Posterlor .
B Paragpinal-

" RLB intercostal
Anterior ramus plane biocke

(intercostal nerve)

External intercostal muscle
Internal intercostal muscie
Innermost intercostal muscle

Lateral cutaneous branch
of intercostal nerve

Serratus Anterior Plan Blogu

SPB (deep to SAm)

SPB (superficial to SAm)

Pektoral Bloklar I-ll

Anterior cutaneous branch Pecs | block
of intercostal nerve
Lateral and medial

pectoral nerves
PIP block

(deep)

PIP block
(superficial)

Pektointerkostal fasyal plan blogu
&
Transvers torasik kas plan blogu
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* Motor ve duyusal sinirlerin blokaji
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The 'pecs block”: a novel technique for providing analgesia after breast
surgery

Last post 30 May 2011, 11:23 AM by Rafael Blere, O napliss




Eficacia analgésica del bloqueo de los nervios pectorales en cirugia
de mama

R. Blanco', M. Garrido Garcia’, P. Diéguez Garcia', B. Acea Nebril®, S. Lopez Alvarez' , 2 O :I_ :I_
A. Pensado Castifieiras'

[ ]
Medial

Fig. 2. Imagen sonografica del pecs block. Se aprecian los musculos pec-
toral mayor (PM) y pectoral menor (Pm) por encima de la arteria (AA) y
vena (AV) axilar.

“We mainly use it for the insertion of breast expanders and subpectoral prosthesis.

Fig. 1. Colocacién de la sonda en el espacio infraclavicular.

Other potential indications are traumatic chest injuries, iatrogenic pectoral muscle
dissections, pacemakers, Port-a- caths and chest drains.”



Surgical Anatomy of the Pectoral Nerves
and the Pectoral Musculature

ANDREA PORZIONATO,' VERONICA MACCHI,! CARLA STECCO,!
MARIOS LOUKAS,? R. SHANE TUBBS,> ano RAFFAELE DE CARO*
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Fig. 1. Schematic drawing of the brachial plexus showing the most frequent
patterns of origin of the lateral and medial PNs. Percentages are derived by the
meta-analysis of the literature (see also Tables 1 and 2). (Other collateral branches
of the brachial plexus not represented).
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Ultrasound description of Pecs Il (modified Pecs I): A novel
to breast surgery

Figure 1 Dissection of the axilla. Pectoralis major muscle
(PMM), pectoralis minor (PmM), axillary vein (AV), intercosto-
brachial nerve T2 (ICBN), serratus anterior muscle (SAM), long
thoracic nerve (LTN) and thoracodorsal nerve (TDN).

N Long thoracic n.
L™ Intercostabrachial n.
hetween serratus muscle and extermal ntercostal 7 perfm‘?dl nte rCOSta | n n : TZ_T6 Figure 1  Dermatome distribution when Pecs Il is performed

between serratus muscle and external intercostal muscle.
@i sec pecs2
Gen
s

2012Mar18 11:29 | @ sec pecs2 PSEYEREREER i nor and serratus muscle.
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Figure 3  Sonogram of the probe counting the ribs (left) and at the lateral border of pectoralis minor muscle (right). We can
identify pectoralis major muscle (PMM), pectoralis minor (PmM), serratus muscle (SM), rib 2 (r2), rib 3 (r3), rib 4 (r4) and Gerdyis

licamaent (] )



Serratus plane block: a novel ultrasound-quided thoracic wall
nerve block

R. Blanco,! T. Parras,” J. G. McDonnell®> and A. Prats-Galino® Anaesthesia 2013

1 Cosi
2 Cli
3 Co:i
4 Prc

Figure 2 Graphic representing probe position and ultrasound image obtained during a Pecs I block (left), Pecs II
block (middle) or a serratus plane block (right).

“All volunteers reported an effective block that provided long-lasting paraesthesia (750-840 min).”



Serratus plane block: a novel ultrasound-quided thoracic wall
nerve block

R. Blanco,! T. Parras,” J. G. McDonnell®> and A. Prats-Galino®

1 Consultant, Anaesthetic Department, King’s College Hospital, London, UK

2 Clinical Fellow, Anaesthetic Department, University Hospital of Lewisham, London, UK

3 Consultant, Anaesthetic Department, Galway University Hospital, Galway, Ireland

4 Professor of Human Anatomy and Embryology, Faculty of Medicine, University of Barcelona, Barcelona, Spain
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Figure 3 Graphic representing the distribution of local anaesthetic (blue) during a Pecs I block (left), Pecs II block

(middle) and serratus plane block (right). PM, pectoralis major; Pm, pectoralis minor; Ldm, latissimus dorsi; Tmm,
Teres major; Sm, serratus muscle. Icn, intercostal nerve; L, lateral cord; Pc, posterior cord; Mc, medial cord of the

brachial plexus. Aa, axillary artery and Av, axillary vein together with the ribs, three (r3), four (r4) and rib five (r5).
Am, orientation anteromedial; PI, posterolateral; Prox, proximal and Caud, caudal.

Blockade of the lateral cutaneous branches of the thoracic intercostal nerves (T2—-T12)

“.. may achieve complete paraesthesia of the hemithorax.”
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Apaeshesia, 2016 Sep:71(3x1054-3. cot 10.11117/anae. 13845, Epub 2016 Jul 20
An anatomical evaluation of the serratus anterior plane block.

Mayes J'. Davson E', Panani P!, Patten D', Eleiani £2, womack J°, Varma i°
# Author Information

Abstract

The serratus antence plane block has been descnbed for analgesia of the hemithorax. Thes study was conducted to determme the spread of
injectatle and investigate the anatomical basis of the block. Ultrasound-guided serratus anterior plane block was performed on six soft-fix
embalmed cadavers. All cadavers received bilateral mjections, on one side performed with 20 mi latex and on the other with 20 mi methylene
biue. Subsequent aissection explored the extent of spread and nerve invoivement. Photographs were taken throughout dissection. The
intercostal nerves were Involved on three occasions with dye, but not with latex. The lateral cutaneous branches of the intercostal nerve
contained dye and latex on all cccasions. The serratus plane block appears to be mediated through blockade of the lateral cutaneous
branches of the intercostal nerves. Anatomcally, serratus plane block does not appear to be equavalent 1o paravertebral biock for nb fracture

analgesia

Mayes, J., et al. "An anatomicalevaluation of the serratus
anterior plane block." Anaesthesia 71.9 (2016): 1064-1069.




Efficacy of Bilateral Pectoralis Nerve Block for Ultrafast Tracking and

Postoperative Pain Management in Cardiac Surgery

Background: Good postoperative analgesia in cardiac surgical patients helps in early recovery
and ambulation. An alternative to parenteral, paravertebral, and thoracic epidural analgesia can
be pectoralis nerve (Pecs) block, which is novel, less invasive regional analgesic technique.
Aims: We hypothesized that Pecs block would provide superior postoperative analgesia for
patients undergoing cardiac surgery L " parenteral analgesia.
Materials and Methods: Forty adult ° d 65 years undergoing
coronary artery bypass grafting or ° otomy under general
anesthesia were enrolled. in the. study , VAS skorlari anlaml diistik WO groups with' 20 in
each group. Group 1 patients did not . eents received bilateral
Pecs block postoperatively. Patients v ilk 24 saat ion criteria. Ventilator
duration was recorded. Patients wer . scale (VAS) scoring
at rest and cough. Inspiratory flow raic was assessea usmg mcenuve spuometry. Results: Pecs
group patients required lesser duration of ventilator support (P < 0.0001) in comparison to control
group. Pain scores at rest and cough were significantly low in Pecs group at 0, 3, 6, 12, and 18 h
from extubation (P < 0.05). At 24 h, VAS scores were comparable between two groups. Peak
inspiratory flow rates were higher in Pecs group as compared to control group at 0, 3, 6, 12, 18, and
24 h (P < 0.05). Thirty-four episodes of rescue analgesia were given in control group, whereas in
Pecs group, there were only four episodes of rescue analgesia. Conclusion: Pecs block is technically
simple and effective technique and can be used as part of multimodal analgesia in postoperative
cardiac surgical patients for better patient comfort and outcome.
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Original Article a
Comparison of the Efficacy of Ultrasound-Guided s
Serratus Anterior Plane Block, Pectoral Nerves I1 :
Block, and Intercostal Nerve Block for the E "
Management of Postoperative Thoracotomy Pain After £ *
Pediatric Cardiac Surgery "j

Brajesh Kaushal, MD" | Sandeep Chauhan, MD", 05 o

Objective: The aim of this study was to compare the relative efficacy of ultrasound-guided serratus anterior plane block (SAPB), pectoral nerves
(Pecs) IT block, and intercostal nerve block (ICNB) for the management of post-thoracotomy pain in pediatric cardiac surgery.

Design: A prospective, randomized, single-blind, comparative study.

Serting: Single-institution tertiary referral cardiac center.

Participants: The study comprised 108 children with congenital heart disease requiring surgery through a thoracotomy.

Interventions: Children were allocated randomly to 1 of the 3 groups: SAPB, Pecs 11, or ICNB. All participants received 3 mg/kg of 0.2% ropi-
vacaine for ultrasound-guided block after induction of anesthesia. Postoperatively, intravenous paracetamol was used for multimodal and fenta-
nyl was used for rescue analgesia.

Measurements and Main Results: A modified objective pain score (MOPS) was evaluated at 1, 2, 4, 6, 8, 10, and 12 hours post-extubation. The
early mean MOPS at 1, 2, and 4 hours was similar in the 3 groups. The late mean MOPS was significantly lower in the SAPB group compared
with that of the ICNB group (p < 0.001). The Pecs 11 group also had a lower MOPS compared with the ICNB group at 6, 8, and 10 hours (p <
0.001), but the MOPS was comparable at hour 12 (p =0.301). The requirement for rescue fentanyl was significantly higher in ICNB group in con-
trast to the SAPB and Pecs 11 groups.

Conclusion: SAPB and Pecs 1l fascial plane blocks are equally efficacious in post-thoracotomy pain management compared with ICNB, but they
have the additional benefit of being longer lasting and are as casily performed as the traditional ICNB.

B. Kaushal er al. / Journal of Cardiothoracic and Vascular Anesthesia 33 (2019) 418425

Late MOPS
- |CNB
w—Pecs Il
——SAPB
6 8 10 12
Time after extubation (h)

108 cocuk hasta
Torakotomi, kardiyak cerrahi
SAPB, Pecs Il, ICNB

3 mg/kg %0.2 ropivakain




Pektointerkostal Transvers Torasik
Fasyal Plan Blogu Kas Plan Blogu

Pectoralis major
muscle

Intercostal Transversus

muscles thoracis muscle
e Sternotomi  Medial kot kiriklari
e Sternal kiriklar  Meme cerrahisinde medial kisim

July 2020 e Volume 131 « Number 1 www.anesthesia-analgesia.org



ABSTRACT
T h ' I I b | k . d " Introduction Cardiac surgery patients often experience
significant pain after median sternotomy. The transversus
ransversus t OraCIS musc e p a ne Oc In car |ac‘ thoracis muscle plane (TTP) block is a newly developed,
. l =l single-shot nerve block technigue that provides
. analgesia for the anterior chest wall In this double-blind
surgery: a pilot feasibility study o s s ol o
novel block as an analgesic adjunct.
, 2 L ! 1 ) i Methods All patients aged 18-90 undergoing
elective cardiac surgery were randomized to the block
or standard care control group on admission to the
intensive care unit after surgery. Under ultrasound

quidance, patients in the black group received the TTP
block with 20 mL of either 0.3% or 0.5% ropivacaine

/- -

Pain score at 12 and 28 hours

block group

stancard care group

£

NRS pain score
s

-

” rest Sesg beeathing e Seep deathing

Time, post-ICU admission

Figure 3 NRS pain scores at 12 and 24 hours. Data expressed as
mean and SD. ICU, intensive care unit; NRS, Numeric Rating Scale.

NRS pain scores at rest were 3.3 (3.2) in the block group
vs 5.6 (3.2) in the control group at 12 hours. At 24 hours,
the pain scores were 4.1 (3.9) vs 4.1 (3.3} in the block
and control group, respectively, The mean (SD) 24-hour
Fujii S, et al. Reg Anesth Pain Med 2019;44:556-560. doi:10.1136/rapm-2018-100178 hydromorphone administration was 1.9 (1.1) mg in the
block group vs 1.8 (0.9) mg in the centrol group.
Discussion The TTP block is a novel pain management
. . o . strategy poststernotomy. The results reveal a high
10-20 ml %0.25 bupivakain, her iki tarafa, 3.-4. kot arasi patient recruitment, adherence, and satisfaction rate, and
provide some preliminary data supporting safety.
Trial registration number MNCT03128346.



Original Article
Pectointercostal Fascial Block (PIFB) as a Novel
Technique for Postoperative Pain Management in
Patients Undergoing Cardiac Surgery

Ashok K. Kumar, MD, DM™, Sandeep Chauhan, MD™,

Objective: To determine the efficacy of pectointercostal fascial block in relieving postoperative pain in patients undergoing cardiac surgery.
Design: Single-blinded, prospective, randomized controlled trial.

Setting: Single-center tertiary care teaching hospital.

Participants: A total 40 participants undergoing cardiac surgery aged 18 to 80 years.

Interventions: Subjects were categorized into 2 groups of 20 each. In group 2 participants (interventional group), bilateral pectointercostal fascial
block was given using ropivacaine injection 0.25% after completion of surgery, before shifting to the intensive care unit.

Measurements and Main Results: Postoperative pain was measured after extubation at (), 3, 6, and 12 hours, using a numeric rating scale. Pain in

group 2 was significantly less and lasted for a longer duration than in group 1. Fentanyl requirement was significantly higher in group 1 (1.06 =
0.12 /kg) than in group 2 (0.82 £ 0.19 p/kg).

Conclusions: Pectointercostal fascial block is an easy and efficient technigue to reduce postoperative pain after cardiac surgery.

@© 2020 Elsevier Inc. All rights reserved.

e Sternotomi, kardiyak cerrahi

pectorairWisjse e 40 hasta,18-80 yas
*  %0.25 ropivakain, bilateral
— * Opioid tuketimi

Jowrnal of Cardiothoracic and Vascular Anesthesia 35 (2021 116—122
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52 NARRATIVE REVIEW ARTICLE

Regional Anesthesia in Cardiac Surgery: An Overview

of Fascial Plane Chest Wall Blocks

Marta Kelava, MD, Andrej Alfirevic, MD, FASE, Sergio Bustamante, MD,
Jennifer Hargrave, DO, FASA, and Donn Marciniak, MD
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Table 2. Chest Wall Fascial Plane Blocks for

Specific Cardiac Surgical Approaches

Surgical Approach
Sternotomy

Minimally invasive
right anterolateral
thoracotomy

Minimally invasive
right thoracotomy
(robotic)

Transapical TAVR

Block Options UL/BL

PIF BL
or

ESP

PECS |, PECS I, and PIF
or

ESP

PECS Il and SAP

or

ESP

SAP UL left
or

ESP

UL right

UL right

www.anesthesia-analgesia.org



“The most significant advantage of the ESP block is its

simplicity and safety.”



w==y American Society of
Regional Anesthesia and Pain Medicine

Vishal Uppal, MBBS, FRCA, EDRA Vivian HY Ip, MBChB, MRCP, FRCA

Curb Your Enthusiasm: Erector Spinae Plane Block
— Because It Is Easy' Is Not a Good Reason to Do |t!

Movember 2019 Issue



CHRONIC AND INTERVENTIONAL PAIN
BRIEF TECHNICAL REPORT

The Erector Spinae Plane Block
A Novel Analgesic Technique in Thoracic Neuropathic Pain

Mauricio Forero, MD, FIPB* Sanjib D. Adhikary, MD,1 Hector Lopez, MD,
Calvin Tsui, BMSc,§ and Ki Jinn Chin, MBBS (Hons), MMed, FRCPCJ/
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Etki Mekanizmasi?

Anatomical and radiological investigation in fresh cadavers
indicates that its likely site of action is at the dorsal and

ventral rami of the thoracic spinal nerves!

The Erector Spinae Plane Block
A Novel Analgesic Technique in Thoracic Neuropathic Pain

Mauricio Forero, MD, FIPR* Sanjib D. Adhikary, MD,1 Hector Lopez, MD,
Calvin Tsui, BMSc,§ and Ki Jinn Chin, MBBS (Hons), MMed, FRCPC]/



25 ml LA T5 seviyesi

LA yayilimi : T1-11

FIGURE 2. Extent of cutaneous sensory loss over the anterior (A) and posterior thorax (B) in the first patient of the case series, which

was consistently reproduced each time the block was performed. The black arrows indicate the location of the midline. Note the site of
catheter insertion approximately 3 cm lateral to the midline. C, Three-dimensional CT reconstruction demonstrating extensive cephalocaudal
spread of injectate from T1 to T11 vertebrae after injection of 25 mL of fluid superficial to erector spinae muscle at T5. There is spread
medially toward the midline but limited lateral spread. The dotted ellipse highlights the lytic lesion of the sixth rib causing the patient’s pain.
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Cﬂl‘I‘ESPDI’ldEI’ICE Journal of Clinical Anesthesia 57 (2019) 95-96

The Maltepe combination: Novel parasacral interfascial plane block and lumbar erector spinae
plane block for surgical anesthesia in transfemoral knee amputation

Letter to the Editor

Successful cases of bilateral erector
spinae plane block for treatment of
tenSion heada(:he https://doi.org/10.1016/j.jclinane.2018.12.009
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Mechanism of the erector spinae plane block: insights
from a magnetic resonance imaging study

Ana Schwartzmann, MD - Philip Peng, MD, MBBS, FRCPC - Mariano Antunez Maciel, MD -

Mauriciu Fureru’ MD, FIPP Can J Anesthi) Can Anesth (2018) 63:1165-1166
https:fdod.oref 10, 1007/512630-018-1187-y
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Erector Spinae Plane Block Versus Retrolaminar Block
A Magnetic Resonance Imaging and Anatomical Study

Sanjib Das Adhikary, MD,* Stephanie Bernard, MD,1 Hector Lopez, MD,} and Ki Jinn Chin, FRCPC§
Regional Anesthesia and Pain Medicine ¢ Volume 43, Number 6, August 2018
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Original Article

Bilateral Erector Spinae Plane Block for Acute
Post-Surgical Pain in Adult Cardiac Surgical Patients:

A Randomized Controlled Trial

Siva N. Krishna, DNBb[cl Sandeep Chauhan, MD™,
Debesh Bhoi, MD', Brajesh Kaushal, MD", Suruchi Hasija, DM”,
Tserine Sanedup. Mch'. Akshav KBISOI Mch'

Objectives: To examine the analgesic efficacy of bilateral erector spinae plane (ESP) block compared with conventional treatment for pain after
cardiac surgery in adult patients.

Design: A prospective, randomized, controlled, single-blinded study.

Setting: Single-center tertiary teaching hospital.

Participants: One hundred and six adult patients undergoing elective cardiac surgery with cardiopulmonary bypass.
Interventions: Patients were randomized into 2 groups. Patients in group 1 (ESP block group, n = 53) received ultrasound-guided bilateral ESP
block with 3 mg/kg of 0.375% ropivacaine before anesthesia induction at the T6 transverse process level. Patients in group 2 (paracetamol and
tramadol group, n=53) received paracetamol (1 gm every 6 hours) and tramadol (50 mg every 8 hours) intravenously in the postoperative period.
The primary study outcome was to evaluate pain at rest using an 11-point numeric rating scale (NRS). Mann-Whitney U test was used for com-
paring NRS scores.

Measurements and Main Results: The postoperative pain level after extubation and duration of analgesia during which NRS was < 4 of 10 was
compared between the groups. The median pain score at rest after extubation in group 1 was 0 of 10 until hour 6, 3 of 10 at hour &, and 4 of 10 at
hours 10 and 12 postextubation. These were significantly less in comparison with group 2 (p=0.0001). Patients in group 1 had a significantly
higher mean duration of analgesia (8.98 + 0.14 hours), during which NRS was < 4 of 10, compared with group 2 (4.60 &= 0.12 hours)
(p=10.0001).

Conclusion: ESP block safe]x Erﬂvided siﬁnjﬁcamlz better Eajn relief at rest for lnnger duration as cnmEaIed to intravenous Earacetamol and

tramadol.

Journal of Cardiothoracic and Vascular Anesthesia 33 (2019) 368—375




TRAPEZIUS

Wariable Group 1 Ciroup 2 p Value
Mean = SE Mean £ S5E
(95% CI) (95% CI)
Time to extubation/total duration of mechanical ventilation (min) 63.00 £ 1.30 102,62 £ 2.52 0.0001
(60.48-65.69) (97.56-107.67)
Total rescue analgesia used {(pg) B2.92 429 21425 £ 5.00 0.0001
(74.31-91.52) {204.03-224.46)
Total opioid usage (pg) 231.42 £ 695 035.66 = 21.99 0.0001
(217.47-245.36) (891.53-979.78)
Duration of analgesia postextubation during which NRS score was <4/10 (h) 8.98 + 0.14 4.60 + 0.12 0.0001
(B.69-9.26) (4.35-4.84)
Time to ambulation (h) 3607 =018 62.70 = 0.40 (L0001
(35.8-36.53) (61.89-63.50)
Time to first oral intake (h) 30.11 £ 0.20 49,43 £+ (.28 0.0001
(29.70-30.51) (48.86-49.99)
Total length of ICU stay (h) 4217 £ 018 6934 + (.36 0.0001
(41.8-42.53) (68.61-70.06)




Ultrasound-guided blocks for cardiovascular
surgery: which block for which patient?

Table 1. Summary of original research articles investigating ultrasound-guided blocks for cardiovascular surgery

Lauren M. Smith® and Michael J. Barrington™"®,
St Vincent's Hospital, Melbourne

m lb*w Surgery Ntotal] Primary outcome  Comparators Injectate Results - JADAD score  Comments.
Lockwood Paravertetral  Medion 50 484 PCA morphine  Subcutanecus 20-30ml 0.5% Paraverebral block not 5 Mods of initial
et al. sernctomy consumption lidocaine infusion lidocaine superior fo injection [via
[22"7 cordioc surgery cathetars bilaterally (3mg/ subculaneaus neadla ar through
kg, total), tea cotheter cotheter] not
1malkg/h 0.5% darsified
lidocaine
Nogarojo ESPB Medion 50  VAS pain scores TEA {15 m! bolus 15m! bolus dose Improved poin scores 0 lock of blinding
of of. [28%] sternctomy dose 0.25% 0.25% 24-48h in pavients
cardiac surgery Bupivacaine then Bupivacaine receiving ESPB
0.125% bilatesally then
Bupivocaine 0.125%
0.1 ml/kg/h) Bupivacaine
0.1 mi/kg/h
bilaterolly.
Krishna et o.  ESPB Medion 106  Pain ot rest using No block: IV 3mg/kg 0.375% Improved quality and 2 Young surgical
[29™") sernotomy NRS for first 12 poracetomal 1 g Rogivacaine (20 - durarion of aralgesio cohort. Short cross-
cordiac surgery pos! extubotion evary &h, IV 25m]) bilsterally In palients racewing damp lime [24-
hours tramadel 50mg [single shot] ESPB 27 min)
every 8h
Maocaire ef ol.  ESPB Median &7 48-h opioid 1 m! Ropivacaine 0.25 ml/kg Significant reduckon in N/A Consaculive patient
[30%) slarnolomy consumption 0.5% in Rogpivacaine 0.5% opioid use in ESPB matched,
cardiac surgery interclavicular bilaterally followed  group cenirolled befare
ligomant [injected 8h lover ond ofter siudy.
by surgean], ouomatic & howly Mudtiple
censinuous 1V boluses of 0.2% cenfounders
morphine 0.5 mg/ ropivacaine 6— inberant 1o
b, Nafopam 12m! bilolerally nonrandomized
100mg/24h study design
Kumer ef o Pacioral nerves  Medion 40 VAS poin scores, No bleck: IV 30ml 0.25% Pacteral nerve block 3 Lock of Hinding, use
[46"%] starnotomy inspiratory flow paracetama g 6 Bupivocaine with pafients required of
cardiac surgery rate and ventilator hourly Dexmedetomidine reduced duration of dexmedetomidine
hours on e first 25 ug biloterdly ventialor support fovered block
post operative day and hod reduced goup
pain scores of rest
and cough for 18
postexubation hows
Kaushal ot ol Serratus Pediatric patients 108  Postopaerative pain in  Intercostal nerve Sarratus anterior Shﬁsﬁ:;lk significant 3 No measurements
(47" anterier or undergoing the first 12h using block: 0.2% block: 0.2% red pan scores bomn:’ 12h, lock
pactoral |l thoracotomy for the MOPS Rophvacaine in Ropivacaine, In patients recesing of blinding of
cardiac surgery divided doses of 3mg/kg. Pectoral serratus ankerior or research/clinical
the level of incisien nerves Il block: lord i nerve personnel or
ond two spaces 3mg/kg 0.2% ck compared with potients/families
above and below Ropivacaine in inlercosial nerve
Loa total of Img/ foid [Pecs | and Il) blockade
9

ESPH, srecior spinoe plone block; IV, niravencus; MOPS, modified obieclive pain score; NRS, numeric raling scale; PCA: patient conltroled anclgesia; TEA, thoracic epidurd ondgesio; VAS, viwal analog scale

g

DISAYISIUD IDJNISDA

Curr Opin Anesthesiol 2020, 33:64-70
DOI:10.1097/AC0O.0000000000000818



m National Library of Medicine

National Center for Biotechnology Information

Literature!

Pu bmed g0V erector spinae block

Advanced Create alert Create RSS ! User Guide

e’
Save Email Send to @d by: Publication date = Display options ¢
MY NCBI FILTERS [& @ %a\

RESULTS BY YEAR [ ] Erector spinae
1 painin the em

lock: a new option for managing acute axial low back
department.
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Erector spinae plane block: A narrative review with systematic analysis of

the evidence pertaining to clinical indications and alternative truncal
blocks™
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Journal of Clinical Anesthesia 68 (2021) 110063
b

* Genellikle cesitli cerrahi girisimlerde postoperatif analjezi amaciyla fasyal plan
bloklari ile karsilastirilmis (PECs, serratus, subcostal TAP, QLB)

» Etkinligin epidural ve paravertebral blok ile karsilastirildig yeterli sayida

calisma yok
e Calismalarin cogunda tek enjeksiyon teknigi uygulanmis

* Agri ve opioid iliskili yan etkilerin azaltildigi belirtilse de kontrol gruplarinda da
bu sikayetler cok belirgin degil

« Orneklem buyiklugi sinirli ve bias riski yiiksek
* Yeni tekniklerde pozitif bulgular negatif bulgulara oranla daha erken basilir

additional investigation should compare ESF blocks with robust multimodal analgesic regimens as well as
truncal blocks such as thoracic epidural block, midpoint transverse process to pleura block, PECS block,
quadratus lumborum block, and transversus abdominis plane block.




Lokal Anestezik Yayilimin Varyasyonlari
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Mohammed Saadawi et al.

Journal of Clinical Anesthesia 68 (2021) 110063

* Lokal anestezik dagilimi hastada
e Solunum hareketi

* Kas tonusu ve gevsemesi
* Vucut pozisyonu

Table 1
Anatomical studies investigating mechanism of action of thoracic and lumbar ESPB.
Authors (year) Cadavers/ESP Type of cadaver Contrast or dye injectate Imaging vs. dissection Ventral ramus Dorsal Epidural space  Thoracic Intercostal Comments
blocks ramus paravertcbral space  space
Ivanusic (2018) 10/20 Unembalmed Bilateral TS ESPB with Dissection X (stained in v X X Extensive cephalocaudal spread
[38] 20 mL of methylene blue only 5% cases) superficial and deep to erector spinae
per side muscle
Lateral spread reaching attachment of
serratus anterior muscle
Dorsal ramus frequently stained after
exiting costotransverse foramen
DRG stained in only 10% cases
Yang (2018) [29] 10/10 Unembalmed Unilateral TS ESPB with Dissection v (mainly T4-6) No spread to costotransverse foramen
20 mL of water-latex-green Spread to sympathetic ganglion at TS
ink only
Choi (2019) [43] 7/12 Unembalmed 5 ESPBs at TS5 with 10 mL.  Thoracoscopy and X (only 1 X with 10 mL X 30 mL-group: 1 instance of spread to
of water-latex-green ink dissection instance in v with 30 mL sympathetic nerve at TS
7 ESPBs at TS5 with 30 mL 30 mL-group) (mainly T4-6)
of water-latex-green ink
Dautzenberg (2019) 11,22 Fresh frozen Bilateral ESPB at T2 or T8 Dissection T2: 36% T2: 36%  T2: 36%? T2: 36% T8 ESPB: more cephalocaudal spread
[44] with 20 mL of methylene T8: 9% T8: 9% T8: 9%? T8: 9% than T2 ESP block
blue per side T2 ESPB: paravertebral spread always
accompanied by contralateral spread
(presumably through epidural space?)
De Lara Gonzalez 6/12 Fresh frozen Bilateral L4 ESPB with CT (all cadavers) and X (ventral ramus V L2-4 NA NA Cephalocaudal spread: L2-5 vertebral
(2019) [35] 20 mL of saline-iodinated  dissection (4 cadavers) spread inonly 1 levels

contrast-methylene blue
per side

cadaver)

CT = computed tomography; DRG = dorsal root ganglion; ESPB = erector spinae plane block; MRI = magnetic resonance imaging; NA = not applicable.
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The physically detectable spread in cadaveric studies may
underestimate the true extent of injectate spread. This is apparent

even in live human subjects.

Understanding ESP Lucas Rovira, MD, PhD, EDAIC

. Jorge Ubeda, MD
and Fascial Plane Blocks 5 |
A Challenge to Omniscience José de Andrés, MD, PhD,

Reg Anesth Pain Med, 2018 43(7), 807-808



LA'in Degisken Dagilimi

* Torakal ESP
* Anatomik degiskenler nasil etkiliyor?

* |deal lokal anestezik volim?
* 10-40 ml LA
 pediatrik 0.5 ml/kg LA

* Tek veya birden fazla seviye, unilateral veya bilateral
* Her bir seviye i¢in 3.6 m|? De Cassai and Tonetti.

* Hasta pozisyonu ve igne yonlendirmesi



Hasta Pozisyonu
ve
igne Yonlendirme




Erektor Spina Plan Blogu

* Neden tercih ediliyor:

e Goreceli olarak emniyetli
* Enjeksiyon noktasi plevradan/major damarlardan/spinal kordtan uzak

e Paravertebral blok uygulamasindan kolay

* Torasik epidural uygulamasindan kolay
* Minimal hemodinamik degisiklikler

* Antikoagulan kullanan hastalarda daha glvenli



“The most significant advantage of the ESP block is its

simplicity and safety.”



* Tesekkurler

.
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