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ABSTRACT —'The aim of this review article is to introduce a newer approach to multimodal an-
esthesia. In addition to the usual combination of epidural catheter and general anesthesia as standard
techniques in surgical procedures accompanied by intense postoperative pain, we want to encourage
reflection on the application of various regional techniques in equally complex surgical conditions. By
simply modifying the standard neuraxial technique with a higher thoracic approach, excellent abdom-
inal surgery can be performed to awake the patient. However, placement of an epidural catheter is not
always possible due to technical difficulties or patient-related conditions that contraindicate its inser-
tion. Trunk-level fascia blocks (PVB, ESPB, RLB) are simple, safe alternative to an epidural catheter
because the transverse process, which is the target of ultrasound, is easily visualized and the injection
site is away from neuroaxis, pleura, and large vascular structures. In addition, extensive craniocau-
dal diffusion of anesthetics allows wide coverage with a single injection. It has been confirmed that
PVB, ESPB, RLB blocks act on visceral and somatic pain. Therefore, their ultrasound-guided use in
laparoscopic and other abdominal surgeries may be useful. With a well-designed fusion of regional
techniques in operations of the upper and lower abdomen, it is possible to achieve hemodynamically

and respiratory stable anesthesia in an awake patient with reduced postoperative pain.
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Introduction

Today we are already witnessing that the propor-
tion of the population over 65 is increasing. The rate
of surgery in the elderly becomes larger and more ex-
tensive, so current predictions suggest that the demand
for surgical services and personalized anesthesia ap-
proach will certainly be increased.

Weakness is a term used by some medical staff to
describe an older person who appears weak, unsteady,
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and underweight. The natural decrease in physical
condition replaced by weakness is more pronounced
with increasing age and its expected incidence in the
population is about 4% in 59-65 year olds, 9% in 75-
79 year olds, and 26% in 85 year olds. (1) Weakness
expresses a set of different deficits in multiple organ
system that together cause physiological depletion and
consequent change in pharmacokinetics and phar-
macodynamics. The body composition of an elderly
patient is characterized by a decrease in muscle mass,
an increase in adipose tissue, and a reduction in to-
tal body water. Subsequently, lipophilic drugs have a
larger volume of distribution with a potentially lon-
ger duration of action, whereas hydrophilic drugs will
have a higher peak plasma concentration due to the
reduction in the central compartment.(2) The decrease
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in muscle mass often means that declining renal func-
tion is not reflected precisely by the serum creatinine.
With aging, hypertension and heart failure are often
accompanied by changes in the vascular system and
represent a major risk factor for major adverse events
in the perioperative period. Heart failure is associated
with instability of blood pressure and tissue perfusion,
the impact of which can result in particularly deep and
prolonged hypotension in response to applied anes-
thesia techniques, especially in conditions of hypovo-
lemia, which is commonly present in the perioperative
time. Weakness leads to progressive loss of respiratory
muscle strength, loss of elasticity of the lung and re-
duction of the functional surface of the alveoli. All this
results in a negative ratio between ventilation-perfu-
sion mismatch and increased risk of hypoxemia and
atelectasis. (3) General anesthesia involves depression
of cerebral function and often paralysis of voluntary
muscles, making tracheal intubation and artificial ven-
tilation mandatory. Furthermore, decreased airway re-
flexes, especially in post-anesthetic states of residual
weakness due to prolonged effects of drugs such as
neuromuscular relaxants, opioids, or sedatives, may in-
crease the need for prolonged intensive treatment and
deeper complications.

Scientific studies indicate that in specific clinical
situations, regional anesthesia has significant advan-
tages over general anesthesia. This is especially evident
in patients with severe conditions and when the relief
of acute postoperative pain is very complex and de-
manding. The ability to confine anesthesia to a specific
part of the body has many advantages for the patients
and for the surgical staff too.

Neuraxial anesthesia — some rethinking

Regional anesthesia (RA), particularly neuraxial
blockade, has gained popularity as an effective and safe
technique. It might provide improved outcomes in terms
of perioperative morbidity and mortality compared to
general anesthesia (GA). (4) Spinal anesthesia and epi-
dural anesthesia are the two main types of neuraxial
blockade, which decrease respiratory and cardiac compli-
cations, the neuroendocrine stress response, to improve
effective pain control, to promote return of gastrointes-
tinal function, to protect against thromboembolic events,
and to facilitate early patient mobilization.(5)

Since the outbreak of the Covid-19 pandemic,
more and more clinical trials have confirmed that, in
addition to the conventional lumbar spinal anesthesia,
the thoracic spinal/epidural anesthesia is also safe and
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possible in high-risk elderly patients who have under-
gone upper abdominal surgery.(6) Even today, most
anesthesiologists are afraid to perform spinal anesthe-
sia above the end of the spinal cord for fear that the
tip of the needle will damage the spinal cord. Results
from MRI studies indicate that the spinal cord lies an-
teriorly within its thecal boundaries in the apex of the
thoracic curve. Intrathecal injections, therefore, at tho-
racic levels may have a safety minimal distance before
spinal needle contact with neural tissue.(7)

The safe use of thoracic combined spinal epidural
anesthesia allows high-risk patients to be safely anes-
thetized and allows certain surgeries, which usually
require an extended stay in intensive care unit, to be
performed without it.(8)

Ellakany MH and Abdelhamid SA in 2013 have
shown that segmental thoracic spinal anesthesia can
be used as a sole anesthetic technique in breast cancer
surgery with axillary lymph node clearance. (8)

One year later, a study published by the same au-
thor, reported a successful and effective use of the
same technique: segmental thoracic spinal anesthesia,
for open surgeries for abdominal malignancies, when
delivered by expert anesthesiologists.(9) For instance,
Imbelloni LE concluded that the use of thoracic punc-
ture helps to reduce the doses of hyperbaric bupiva-
caine in combination with fentanyl for laparoscopic
cholecystectomy that led to better outcomes with less
hemodynamic instability, and shorter duration of sen-
sory and motor blockade than lumbar spinal anesthe-
sia with conventional doses. (10)

The general restraint toward thoracic spinal anes-
thesia is also a consequence of unjustified concern that,
due to blockage of the thoracic spinal nerves, proper
spontaneous breathing and oxygenation will be lost.
(11) Also, we unjustifiably forget that the diaphragm
is a muscle that plays an important role in inspiration,
that it is innervated by the phrenic nerve (C3-C5) and
that high spinal block does not aftect its contractility.
Expiration is a passive process, so we should not worry
about hypercarbia. However, high thoracic block will
affect the muscles of the anterior abdominal wall that
are responsible for sudden exhalation and cough, due
to the thoracic origin (T6-T11) of its nerve supply.

Thoracic neuraxial anesthesia also becomes accept-
able because by placing a catheter in the subarachnoid
or in the epidural space, a controlled prolongation of
the anesthesia time and maintenance of continuous
postoperative spinal or epidural analgesia becomes

achievable. (12)
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Therefore, it is reasonable to consider newer ap-
proaches and goals in the selection of neuraxial anes-
thesia for abdominal surgery in patients with demand-
ing physical status, such as:

1. 'Thoracic spinal anesthesia for abdominal laparot-
omy and laparoscopy (TSA)

2. Continuous thoracic spinal anesthesia (CTSA)

3. Combined thoracic spino-epidural anesthesia
(CTSEA)

4. Use of adjuvants to LA in regional anesthesia (e.g.
ketamin, midazolam, dexmetomidine, dexametha-
sone).(13)

5. Fusion technics in regional anesthesia ...PVB,

1. 'Thoracic spinal anesthesia (T'SA)

For abdominal surgery of a defined duration, it is
rational to choose the technique of a single shot spinal,
with the puncture site being adjusted to the width of
the surgical procedure. (10, 14)

For good hemodynamic stability, in addition to
defining the puncture level, it is important to adjust
the dose and the type of LA solution. At the tho-
racic level, the total dose of LA used may be lower
than that administered at the lumbar level. Clinical
experience suggests that the total dose of LA (in mil-
ligrams) is divided in half, i.e. within two different
types of baricity; half of the total dose of LA is in
one syringe with hyperbaric solution (which goes as
the first application) and the other half of the dose of
LA is in the other syringe of isobaric solution (which
goes as the second one). Such a combination of baric-
ity provides us with wider anesthetic coverage of the
dermatome with good intraoperative ventilation and
hemodynamics.

Examples and suggestions of thoracic puncture
level for single shot spinal anesthesia and proposal
of optimal dose of LA depend on the type of sur-
gery:

- T7-T8 hyperbaric bupivacaine 8-10mg, or rop-
ivacaine 10-12 mg (e.g. laparoscopic or laparotomy
surgery of the esophagus, stomach, duodenum, ileum,
bile)

- T9-T10 hyperbaric bupivacaine 8-10mg, or rop-
ivacaine 10-12 mg (e.g. surgery of the right colon /
appendix, cecum)

- T10-T11 hyperbaric bupivacaine 8-10mg, or
ropivacaine 10-12 mg (e.g. surgery of transverse colon
/ colostomy)
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- T11-T12 hyperbaric bupivacaine 10-12mg, or
ropivacaine 12-15 mg (e.g. surgery left colon /colosto-
my, rectal prolapse)

2. Continuous thoracic spinal anesthesia (CTSA)

In fragile patients with a high-risk ASA status, a
personalized approach through the technique of spi-
nal catheter and continuous thoracic spinal anesthesia
(T'CSA) is rational because it provides: (15.)

- an overall reduction in intrathecal L.A. doses,
both for induction and maintenance.

- regardless of the type of anesthetic, L.A. bo-
luses of 2-2.5mg are appropriate.

- solution concentration of 0.2-0.25% is effec-
tive as well as 0.5% with better hemodynamic
response and less motor block.

- if hypobaric boluses are required (for wider
cephalic dispersion), it is sufficient to dilute
them with H2O redestillate.

- to maintain anesthesia, it is necessary to plan
top-up boluses of 2-2.5 mg every 45-60 min.
or when pain occurs; the effect is achieved im-
mediately.

3. Combined thoracic spino-epidural anesthesia

(CTSEA)

Routine use of combined spino-epidural tech-
niques (TCSEA) due to a certain fear of possible tho-
racic spinal cord injury has not yet been established in
clinical practice. In the hands of an experienced anes-
thesiologist and adhering to published clinical proto-
cols, TCSEA is just as safe as that at the lumbar level.
(13) For a safe course of TCSA in abdominal surgery
it is recommended that:

- it can be used as a unique “needle through
needle” technique or two separate approaches
to the spine.

- the epidural catheter goes first, always at least
one level above the spinal level.

- the access height is on average similar to that
for a single shot.

- it allows reduction of the spinal dose by 1/3
versus a single shot.

- the epidural dose can be reduced by 2/3 com-
pared to a standard epidural.

- it is advantageous to apply lower epidural
concentrations (0.2%; 0.25%; 0.3%) in a vol-
ume of 10 ml either for the initial bolus or for
the top-up.
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- careful control of programed top-ups, since
the performance of the block is slower, re-
quires a proper time interval of 45-60 min. to
avoid loss of anesthetic effect.

4. Use of adjuvants to LA in neuraxial anesthesia and
sedation

'The primary goals of their application is to allow to-
tal reduction of the cumulative dose of LA, to achieve
positive drug synergism that prolongs the duration of
sensory-motor block, to potentiate the analgesic effect

of L.A.(16)
Opioid’s X - X

Ketamine -

ol

Alfa-2agonist -
Midazolam - -
Dexamethasone - -
NaHCO3 - -
MgSO4 - -
Adrenalin - X

iR slIRsIRalRs

- Opioid’s: potentiate the anti-nociception of LA;
the effect is dependent on lipophilicity, pH, site of
application (exp. morphine 100-200 mcg, fentanyl
10-25 mcg, sufentany 15 mcg

- Adrenalin: vasoconstriction, antinociception
through the alpha2-adrenoceptor (0.5-1.0 meg/kg

- Dexamethasone : (1, 2, 4 -8 mg) prolongs the
sensory blockade in all types of blocks

- Midazolam: potentiates sensory block through
spinal suppression of sensory activity, prolongs
antinociception via GABA and opioid receptors
(1-2.5 mg, epidural 50 mcg/kg)

- Dexmedetomidine: alpha2-receptor, potentiates
motor block, prolongs analgesia, is hemodynam-
ically stable with bradycardia (5-10 mcg, epidur/
fascia 1 meg/kg)

- Ketamine: shortens block onset time and short-
ens motor block duration through activation of
NMDA, cholinergic, and 5-HT receptors (0.5mg/
kg)

Awake laparotomy may allow performing abdom-
inal undelayable surgeries in high-risk ASA patients,
despite the unavailability of ICU beds, resulting in fea-
sibility, safety, and painlessness.
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Nevertheless, although this approach did not en-
tail a relevant elongation of the operative time and
intraoperative pain was always well controlled, it may
cause discomfort to the patient who becomes intoler-
ant to long procedures. The awake patient constant-
ly hears and sees what happens inside the operating
room around him. During long procedures, this can
make the patient upset, especially if intraoperative
complication occurs. In order to optimize sedation,
opiates are often used for this purpose (either i.v. or
intrathecal) which in turn can cause side effects such
as nausea, vomiting, pruritus, respiratory depression
and delirium.

Italian authors, Vincenzi et al. (17), present a new
sedation strategy based on limited but encouraging
evidence that adjuvants such as midazolam and ket-
amine not only significantly improve the duration and
quality of spinal anesthesia, but can also provide ex-
cellent sedation through continuous epidural infusion.
LA adjuvants such as ketamine and midazolam, reduce
the onset time of sensory and motor block, provide a
mild intraoperative sedative effect, provide prolonged
perioperative analgesia due to delayed recovery time of
sensory block, and reduce the incidence of nausea and
vomiting (PONV) without adverse effects and neuro-
toxicity. (18)

Suggestions on how to perform intraoperative neu-
roaxial sedation:

A. A new approach to intrathecal-spinal sedation (17)
can be realized by injecting a bolus of ketamine 15-
30 mg from a second syringe in a single shot after
LA, and injecting a third syringe containing a bo-
lus of midazolam 1.5-3 mg (or dexmedetomidine
8-12 mcg) + dexamethasone 4 mg; depending on
patients age and ASA status. The complete sedative
effect occurs relatively quickly, in 2-3 min. and does
not last longer than 45-60min. If prolongation of
sedation is required, it is possible by continuous
spinal infusion and activation of the perfusor af-
ter 10-15 min. from the injected initial bolus. (E.g.
In a volume of 10ml/Ketamine 20mg+Midazolam
2mg/ rate of 2-3ml/h). It is recommended to stop
sedation about 30 min. before the end of the op-
eration.

B. The epidural approach for the neuraxial sedation
can be realized with the initial bolus solution of
Ketamine 50-60 mg + Midazolam 5-6 mg (or
Dexmedetomidine 8-12 mcg) + Dexamethasone 4
mg ; depending on patients age and ASA status. In
the epidural approach the sedative effect is delayed,
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it occurs after 5-10 min., and does not last longer
than 45-60 min. If prolongation of sedation is re-
quired, it is possible by continuous epidural infu-
sion and activation of the perfusor after 10-15 min.
from the injected initial bolus. (E.g. In a volume
of 20ml/Ketamine 50mg+Midazolam 5mg/ rate
of 4-5ml/h). It is recommended to stop sedation
about 30 min. before the end of the operation, time
when postoperative epidural analgesia must be ini-
tiated.

At the same time, such spinal/epidural cathe-
ter techniques provide better surgical conditions and
better treatment of postoperative pain by sparing in-
travenous nonsteroidal anti-inflammatory drugs and

opioids. (19)

5. Fusion technics in regional anesthesia ...... PVB,

ESP,RLB......

Adequate pain control is crucial for postoperative
recovery. The traditional analgesia is mainly based on
opioids and is associated with adverse effects such as
respiratory depression, nausea and vomiting, itching,
and dizziness. The promoted multimodal approach
to postoperative analgesia has been mainly based on
combining epidurals with iv. analgesia. However,
neuraxial catheter techniques have been identified as
a source of specific complication, such as catheter mi-
gration, infection, postdural puncture headache, spinal
hematoma, and cauda equina syndrome. (20)

Fascial block are techniques primarily used to re-
lieve acute postoperative and chronic pain. In last de-
cade, with the development of ultrasound (US), newer
different types of fascial blocks have been described
and their clinical application has increased. Recently,
they have been targeted in neuraxial anesthesia as an
adjuvant technique to enhance and prolong epidural
or spinal anesthesia. The main advantages offered by
these techniques include the simplicity of performing
them, the analgesic efficacy, and the low risk of com-
plications.

Therefore, a fusion of regional techniques is advo-
cated,a combination of neuraxial anesthesia along with
various fascia block at trunk level that can analgesically
cover the abdominal incision area, both laterally and
anteriorly, thus improving early postoperative recovery.

a) PVB - paravertebral block
The paravertebral block (PVB) was first described
by Sellheim in 1905 and has been used widely since
1978 to treat surgical anesthesia, perioperative analge-
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sia, acute and chronic pain in breast, thoracic, urologi-
cal, and abdominal surgery.(21) Thoracic paravertebral
block (TPVB) is a classic trunk block, mostly a unilat-
eral blockade of the spinal nerve, its dorsal and ventral
branches, as well as the ganglion of the sympathetic
chain.

The thoracic paravertebral space is a wedge shaped
space alongside the thoracic spine. The boundaries of
the space are:

e Medial - the vertebral body and intervertebral
foramen.

e Antero - lateral — Pleura.

e Posterior - Costo-transverse ligament and the
internal intercostal membrane laterally. These
two structures are in continuous communica-
tion with each other.

Thoracic paravertebral space communicates with:

e Medially — Epidural space

Laterally — Intercostal space

Superiorly — Cervical paravertebral space
Inferiorly ~limited spread due to the origins
of the Psoas Major muscle

Eleven Intercostal nerves (T'1-T11) and one Sub-
costal Nerve (T12) originate from the spinal cord and
exit the intervertebral foramen on both sides of the
spine to immediately divide into anterior and posterior
branch.(22)

These blocks can be performed at any level of the
spine and have good analgesic effects for both somat-
ic and visceral pain. Although most clinical trials of
thoracic PVB (TPVB) evaluate its analgesic efficacy in
breast and thoracic surgery (anterior divisions of T2-6
of the thoracic intercostal nerves), today we know that
it is a safe and useful technique in both major open ab-
dominal and laparoscopic surgery. The abdominal wall
is innervated by the lower thoracoabdominal nerves
(anterior division of T7-11 nerves run between the
internal oblique and transverse abdominis and pierce
the rectus sheath) and anesthesia or analgesia can be
provided by PVB performed at these levels.

The PVB may be placed unilaterally or bilaterally,
and either single-shot or continuous catheter tech-
niques are possible. It can be achieved through land-
mark technique or ultrasound-guided technique. (23)

Proper identification of the space has traditional-
ly been accomplished with landmarks using a prede-
termined distance lateral to the spinous process (SP)
(2.5cm from spinous ridge) and/or loss of resistance.
In some cases, this landmark technique has also been
performed in combination with nerve stimulation,
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seeking an intercostal muscle twitch from intercostal
nerve stimulation.

Today, there are several US guided techniques to
the PVB that generally have a high success rate with
few adverse effects. Generally, the ultrasound probe
is positioned in a transverse or sagittal orientation,
though modifications to these approaches have been
suggested. Ultrasound can be used to easily identify
key landmarks (SP-spinal process, TP-transverse pro-
cess, PVS-paravertebral space, SCTL-superior cos-
totransverse ligament, P-pleura) and needle position.
Care must be taken to properly visualize the entire
needle, to recognize pleural movement and SCTL
displacement, to avoid vascular structures, to confirm
proper local anesthetic placement, and thus to reduce
harmful neuraxial effects. (24)

It is best to perform the PVB on an awake patient
in a sitting position (ideal for bilateral access) but can
also be performed under general anesthesia or seda-
tion with the patient turned to lateral position with
the operated side uppermost. In thoracic single wall
surgeries, one level of PVB at or below the average
dermatome level is usually sufficient as it can block as
many as four dermatomes (e.g. T3/T4 level for sim-
ple mastectomy; T6/T7 for open cholecystectomy).
'The use of ultrasound has increased interest in PVB,
enabled its wider application in the surgery of upper
lumbar region, and thus expanded its indications to
laparoscopic cholecystectomy and appendectomy, lap-
aroscopic hernia repair, renal surgery and even to ma-
jor laparoscopic colon surgery. (25) Therefore, in open
abdominal or laparoscopic colon surgery, one level
of PVB is usually sufficient (e.g. T6/T8 level recom-
mended), but it must be bilateral and performed with a
higher total volume and low concentration of LA (e.g.
15-20ml 0.3% ropivacaine or 0, 3-0,5ml/kg 0, 25% bu-
pivacaine; for each side).

In the lower lumbar region, PVB is recommend-
ed to be performed with multiple injections, so that
small amounts of LA are administered at each level,
as spread between adjacent level is less reliable than in
the thoracic region (e.g. three level injection on T12,
L1, L2 for inguinal hernia repair)

Local anesthetic extends mainly in a craniocau-
dal direction, but it can also spread in the preverte-
bral plane, and into the epidural, intercostal spaces, or
both to a variable extent. (26) A single injection of 15
ml of local anesthetic produces a somatic block over a
median of three dermatomes and a sympathetic block
over eight dermatomes. For continuous local anesthet-
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ic infusions, a rate of 0.1 ml kg™ h™ for adults is rec-
ommended. The addition of opioids, dexamethasone
or bicarbonates to the local anesthetic infusions does
not confer any benefit, but clonidine 1 mg kg™ can
improve the quality and duration of analgesia (can be
associated with hypotension and bradycardia).

b) ESPB - erector spinae plane block

The erector spinae plane block (ESPB) is a novel
inter-fascial plane block first introduced by Forero et
al. in 2016, providing wide-ranging analgesia in lung
surgery, laparoscopy, mastectomy, and pediatric sur-
gery. (27)

The proposed mechanism of ESPB is that distribu-
tion of local anesthetic solution spreads into the para-
vertebral space and epidural space, which then blocks
the dorsal, ventral, and traffic branches of spinal nerve.
(28) However, a few studies disagreed.

The erector spinae muscle (ESM) is a complex
formed by the spinalis, longissimus thoracis, and il-
iocostalis muscles that run vertically in the back. The
ESP block is performed by depositing the local anes-
thetic (LA) in the fascial plane, deeper than the ESM
at the tip of the transverse process of the vertebra. (29)
Its effect seems to be due in part to diffusion of the lo-
cal anesthetic into the paravertebral space through the
non-osseous spaces between adjacent vertebrae, which
then acts on both the dorsal and ventral branches of
the thoracic spinal nerves, as well as the communicat-
ing branches that feed the sympathetic chain. (30, 31).
"The ventral ramus (intercostal nerve) is divided into the
anterior and lateral branches and they provide sensory
innervation of the entire anterolateral wall. The dorsal
ramus, which is divided in two branches, gives a senso-
ry innervation to the posterior wall. Furthermore, the
diffusion of LA to the paravertebral space through the
costotransverse foramina and the intertransverse com-
plex provides both visceral and somatic analgesia. (32)

Initially, the technique was carried out at the level
of the transverse process of T5, achieving an anesthetic
distribution ranging from C7-T1 to T8 and resulting
in effective analgesia of the ipsilateral thoracic wall.
(27) As the erector spinae muscle extends throughout
the lumbar region, ESP block can also produce ab-
dominal analgesia if it is performed at a lower level.
(31) In publications on ESP block for abdominal sur-
gery, the block was performed at the level of T7 and its
effect showed extensive extension from the T6 to T'12
dermatomes, whereas injection of 20 ml of contrast
material at T7 in cadavers showed extensive cranio-
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caudal spread between the levels of the C5-T2 and
L2-L3 transverse processes. (33)

Although cases of blind puncture or under fluo-
roscopy have been described, the technique is usually
guided by ultrasound. (34) Usually, a high-frequency
linear ultrasound transducer is used to block the tho-
racic level, and a convex transducer is used to block
the lumbar level. The procedure can be performed in
the cranio-caudal or opposite direction depending on
the conditions and the region to be treated. More-
over, the block can be administered by a single shot
or with a catheter insertion for continuous infusion;
with the target as the transverse process. (35). In his
work Navarro reports 11 cases of unilateral or bilat-
eral erector spine block (ESP) used for laparoscopic
nephrectomy and shows a high success rate without
complications related to catheter placement or con-
tinuous LA administration. They encourage clini-
cians to continue to use it as first-line analgesia as
part of multimodal analgesia, which replaces the use
of an epidural catheter.

Tulgar et al. reported their results of comparing the
single application of ESP block with i.v. analgesia in
36 patients undergoing laparoscopic cholecystectomy.
'They observed that the NRS scores in the first 3 hours
were lower in the ESP group. Additionally, tramadol
use was lesser in patients undergoing ESP block. (36)

'The majority of publications (review of 242 report-
ed cases between 2016 and 2018) reported single shot
techniques (80.2%), followed by intermittent boluses
(12.0%) and continuous infusions (7.9%). Altogeth-
er 90.9% reported the use of multimodal analgesia
in addition to the ESPB and 34.7% reported sensory
changes from ESPB. A reduction in opioid use was
reported in 34.7% of cases. One adverse event involv-
ing a pneumothorax was reported. A wide group of
authors concludes that ESP is safe and effective option
for multiple types of thoracic, abdominal and extreme
surgeries. (37)

Compared with TPVB, ESPB has the following
advantages. First, the dermatomal distribution of sen-
sory loss is extensive, which covers the area ranging
from the ipsilateral parasternal to the midline of the
lower back in a single shot block. It has been confirmed
that ESP performed at the T5 level gives sensory loss
of dermatomes from T2 to T9, while if performed at
T7-T8 level the LA dispersion can go caudally up to
the L2-L3 level without loss of cranial dispersion.

Second, regarding to safety, ESPB is conducted in

a shallow layer and far away from important organs
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and blood vessels. Therefore, the risk of pneumotho-
rax, hematoma, nerve injury, and other complications
is theretically lower than TPVB. (38)

Finally, when it comes to the simplicity and con-
venience, the ultrasound imaging features of muscle
layers and transverse processes are easy to identify and
locate. (39)

Although studies have shown that ESPB has a bet-
ter analgesic effect comparing with traditional opioid
intravenous analgesia, there is still a lack of evidence in
direct comparing the analgesic efficacy between ESPB
and TPVB in abdominal surgery. Besides, most of pre-
vious studies just chose a single endpoint for postoper-
ative pain evaluation and the follow-up period is often
limited within 24 h after surgery.

c¢) RLB -retrolaminar block

Since PVB and ESP are also associated with the
risk of complications such as pneumothorax, hypo-
tension, or nerve injury, another block of fascia has
been considered in recent years; the retrolaminar block
(RLB).

RLB was first reported in 2006 as an alternative
approach to PVB.(40) RLB is performed with US im-
aging or the landmark technique.

The traditional ,blind“ approach is to prick the
needle 1-1.5cm lateral to the target spinous process,
to target with the needle tip the transverse process and
then ,walking the needle off“ in either the cephalad or
caudal direction about 1 cm deeper or until a ,pop“ is
felt penetrating through the costotransverse ligament.
With the paravertebral lamina approach, contact with
the vertebral lamina is sought as the end point of nee-
dle localization. LA are injected on the lamina at dose
of 20-30ml and can easily gain access to the paraver-
tebral space through the porous costotransverse liga-
ment.(41)

The US guided RLB is a modification of the lamina
approach. The suggested ultrasound probe (low-fre-
quency curvilinear transducer is recommended) ori-
entation is sagittal-paramedian (cephalad-caudad
direction) for in-plane visualization of the advancing
needle tip. US scanning begin in a paramedian sagit-
tal by findings the ribs 5-6 cm lateral to the spinous
processes. The ribs have a round contour appearance,
with appreciable pleural line located in between and
typically less than 1 cm deeper. Sliding the scanning
probe from lateral to medial, the transverse process-
es are identified next. The contour of the transverse
processes usually appears more rectangular than that

141



L. Kalagac Fabris ez a/.

New concept of fusion technics in regional anesthesia

of the ribs; it is common to see a ,,step down® change
with lateral to medial scanning when the transverse
processes come into view from the ribs. Moreover, in
the transverse process view, the costotransverse liga-
ment can be visualized above the paravertebral space.
Needle entry begins in plane, caudad, or cephalad
until contact with the lamina is achieved under re-
al-time US guidance. The LA is then injected with
intermittent aspiration, while if resistance is encoun-
tered, the needle is retracted by 1 mm and injection is
attempted again. (42, 43)

Dewing et al. investigate the analgesic efficacy of
ESPB (performed at T8-T10 lamina with 30ml LA)
compared to RLB (performed at T9 level with 30ml
LA) in 106 retroperitoneal laparoscopic surgeries.
In terms of the postoperative patient-reported pain
control, their study demonstrated that both ESPB
and RLB presented a stable and sustained analgesic
effect within the 48 hours after surgery either at rest
or cough state. The percentage of patients who used
ephedrine was higher in the RLB group compared
to the ESPB group (40.9% vs 19.0%, P=0.027). (17
patients vs.7 patients). They conclude that ESPB is
more hemodynamically stable during surgery and
that US-guided three-point RLB and single-point
ESPB can provide safe and effective postoperative
analgesia for retroperitoneal laparoscopic surgery.
(44)

In order to approximate the idea of multimodal re-
gional anesthesia, here are some suggestions based on
examples from our clinical practice on how we apply
high neuraxial anesthesia and fusion techniques using
fascial blocks. In most cases, we achieve stable hemo-
dynamics during anesthesia, but if necessary, we use
vasoactive drugs for these purposes according to the
clinical status of the patient.

e.g. 1 Fusion for total laparoscopic hysterectomy in
67-year-old woman, 90kg/167cm,
ASA 1V (EF 29%, ST.p.IM STEMI, HA, CMP) -
surgery time 160min:
a) CSE at T8 - T9 (needle through needle)
- spinal anesthesia (hyperbaric bupivacaine
10mg+ sufentanyl 2.5 micrgr)
- epidural catheter 4 mg dexamethasone and
neuraxial sedation; start with it immediate-
ly after catheter placement (midazolam 5
mg+ketamine 50mg in volume of 20ml; per-
fusion rate 4ml/h — ,Ramsay score 4)
b) on epidural catheter T8-9, every 45 minute 10ml
LA bolus (e.g. 0.35% ropivacaine
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3,75mg in 10ml NaCl, or lidocaine
1% 200mg in volume of 10-15ml)
d) 30 min before the end of the surgery stop with
neuraxial sedation and start with
postoperative epidural analgesia

e.g. 2 Fusion for abdominal laparotomy for Op.sec.

Miles — Neoplasma recti in 64-year-old

patient 73kg/175 cm, ASA II — surgery time 180 min.:
a) spinal anesthesia at T9-T10 (single shot):
-hyperbaric bupivacaine 12 mg + ketamine
25mg + dexmedetomidine 10 micrgr + sufen-
tanyl 2.5 microgr
b) epidural catheter L1-L2 — 4 mg dexameth-

asone (used only for postoperative analgesia)

e.g. 3 Fusion for laparoscopic left hemicolectomy in
73-year-old ASA III patient
(COPD, HA, DM) — Surgery time 150 min.:
a) single shot spinal anesthesia at L.2-
L3
(hyperbaric bupivacaine 4mg + sufentanyl
2.5 micrgr)
b) ESP bilateral at T6 with ropivacaine 100mg /50ml
(0.2%)
c) PVB bilateral at T5 with ropivacaine 80mg/20ml
(0.4%)
d) dexmedetomidine i.v. — after an initial bo-
lus of 0,5mcg/kg, continuous i.v. sedation at
rate of 0.4-0.8 microgr/kg/h
e.g.4 Fusion for laparoscopic tm-ovarii in 57-y-old
ASA III woman (had recurrent
heart failure, COPD) - surgery time 130 min.:
a) ESP bilateral at T7 with ropivacaine 0.5%

/40ml
b) single shot spinal anesthesia at T8-T9 (hy-
perbaric bupivacaine 10mg + dexmedetomi-
dine 10mg+ ketamine 20mg + isobaric bupi-
vacaine 2,5mg)

Conclusion

Peripheral trunk nerve block guided by ultrasound
has changed the management ideas and strategies of
clinical anesthesia. This technological revolution is no
longer an occasional occurrence but has shown an irre-
versible trend in the application of modern anesthesia.

The advantages of these techniques are that they
are easy to perform and have a low risk of severe com-
plications. The anatomical investigations demonstrat-
ed that the distribution of the injectate in RLB and
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ESPB follows the PVB pathway and the lateral path-
way. Although the mechanisms of RLB and ESPB
have not been fully explained, their clinical efficacy
suggests that these blocks may be potentially useful
for anesthesiologists. To establish RLB and ESPB as
routine procedures in the clinical setting, high-quality
RCTs will be essential in the future.

Based on our peer-reviewed series of cases and ex-
periences, awake laparotomy under LA resulted safe
and feasible. In selected patients, presenting fragile
cardiovascular and respiratory reserves and in whom
GA would presumably increase morbidity and mor-
tality, we encourage neuraxial anesthesia supported by
fusion technics as an alternative to GA.

References:
1.  Collard RM, Boter H, Schoevers RA, Oude Voshaar RC.

Prevalence of frailty in community-dwelling older persons: a
systematic review. ] Am Geriatr Soc. 2012;60(8):1487-1492.

2. Rana MYV, Bonasera LK, Bordelon GJ. Pharmacologic consid-
erations of anesthetic agents in geriatric patients. Anesthesiol

Clin. 2017;35(2):259-271.

3. Kim S, Brooks AK, Groban L. Preoperative assessment of the
older surgical patient: honing in on geriatric syndromes. Clin
Interv Aging. 2014;10:13-27.

4. Hill K, MacFarlane A. Does regional anaesthesia im-
prove outcome? Anaesthesia and IntensiveCareMedi-
cine.2018;Nov;19(11):619-23. https://doi.org/10.1016/j.
mpaic.2018.08.018

5. Mclsaac DI, Cole ET, McCartney CJ. Impact of including
regional anaesthesia in enhanced recoveryprotocols: a scoping
review. Br J Anaesth. 2015;Dec;115,Suppl 2:1i46-56.https://
doi.org/10.1093/bja/aev376

6. Zhong Q,LiuYY,Luo Q,etal. Spinal anaesthesia for patients
with coronavirus disease 2019 and possible transmission rates
in anaesthetists: retrospective, single-centre, observational
cohort study [published correction appears in Br J Anaesth.
2020 Sep;125(3):408]. Br J Anaesth. 2020;124(6):670-675.
doi:10.1016/.bja.2020.03.007

7.  Imbelloni LE, Quirici MB, Ferraz Filho JR, Cordeiro JA,
Ganem EM (2010) The anatomy of the thoracic spinal canal
investigated with magnetic resonance imaging. Anesth Analg

110: 1494-1495
8.  Elakany MH, Abdelhamid SA (2013) Segmental thoracic

spinal has advantages over general anesthesia for breast cancer
surgery. Anesth Essays Res 7: 390-395

9. Ellakany MH. Thoracic spinal anesthesia is safe for patients
undergoing abdominal cancer surgery. Anesth Essays Res.

2014;8(2):223-228. d0i:10.4103/0259-1162.134516

10. Imbelloni LE (2014) Spinal anesthesia for Laparoscopic cho-
lecystectomy: under spinal anesthesia: Thoracic vs. Lumbar
Technique. Saudi ] Anaesth 8: 477-483.

11. Van Zundert AA, Stultiens G, Jakimowicz JJ, van den Borne
BE, van der Ham WG, et al. (2006) Segmental spinal anes-
thesia for cholecystectomy in a patient with severe lung dis-

ease. Br ] Anaesth 96: 464-466.

Acta Clin Croat, Vol. 61, (Suppl. 2) 2022

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Ahmed A, Kassem MAM (2018) Thoracic Spinal Anesthe-
sia: To do or not to do! Integrative Anesthesiology. Volume
1(1):001-003

Spannella F, Giulietti F, Damiani E, et al. (2020) Thoracic
continuous spinal anesthesia for high-risk comorbid older
patients undergoing major abdominal surgery: one-year ex-
perience of an Italian geriatric hospital. Minerva Anestesiol.
2020;86(3):261-9.

Savas JF, Litwack R, Davis K, Miller TA . Regional anesthesia
as an alternative to general anesthesia for abdominal surgery
in patients with severe pulmonary impairment. Am J Surg

2004;188:603-5

Moore JM. Continuous spinal anesthesia. Am ] Ther
2009;16:289-94.

Swain, Sanjay Nag, et al. Adjuvans to local anesthetics: current
understanding and future trends. World ] Clin Cases 2017
Aug 16;5(8):307-323

P.Vincenzi, R. Starnari, L. Faloia, et al., Continuousthoracic
spinal anesthesia with local anesthetic plus midazolam and
ketamine is superior tolocal anesthetic plus fentanyl in major
abdominal surgery, Surgery Open Science (2020),https://doi.
org/10.1016/j.s0pen.2020.07.002

Abd El-Rahman AM, Mohamed AA, et al. Effect of in-
trathe-cally administered ketamine, morphine, and their com-
bination added to bupivacaine in patients undergoing major
abdominal cancer surgery a randomized,double-blind study.
Pain Med. 2018;19(3):561-8.)

Romanzi A, Galletti M, Macchi L, Putorti A, Rossi F, Scola-
ro R, Vannelli A. Awake laparotomy: is locoregional aneste-
sia a functional option for major abdominal surgeries in the
COVID-19 era? Eur Rev Med Pharmacol Sci 2020; 24:
5162-5166.)

Agarwal A, Kishore K. Complications and controver-
sies of regional anaesthesia: a review. Indian ] Anaesth.
2009;53(5):543-553.

S.Nair, H. Gallagher and N. Conlon. Paravertebral blocks and
novel alternatives. BJA Education, 20(5): 158165 (2020) doi:
10.1016/j.bjac.2020.01.006

Dr.NaveenRaj.https://www.euroespa.com/science-education/
specialized-sections/espa-pain-committee/us-regional-an-
aesthesia/truncal-blocks/thoracic-paravertebral-block/
Geelhoed MA, McGaugh J, Brewer PA, Murphy D. A
new model to facilitate palpation of the level of the trans-
verse processes of the thoracic spine. J Orthop Sports Phys
Ther. 2006;36:876-81.)

Ardon AE, Lee J, Franco CD, Riutort KT, Greengrass RA.
Paravertebral block: anatomy and relevant safety issues. Kore-
an J Anesthesiol. 2020;73(5):394-400. doi:10.4097/kja.20065
Costache I, Pawa A, Abdallah FW. Paravertebral by proxy
-time to redefine the paravertebral block. Anaesthesia 2018;
73:1185-8

SQM Tighe,Michelle D Greene,Nirmal Rajadurai. Paraver-
tebral block. Continuing Education in Anaesthesia, Critical
Care & Pain 2010; Volume 10. Number 5

Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. The erec-
tor spinae plane block: a novel analgesic technique in thoracic

neuropathic pain. Reg Anesth Pain Med. 2016;41:621-7

143



L. Kalagac Fabris ez a/. New concept of fusion technics in regional anesthesia

28. De Cassai A, Tonetti T. Local anesthetic spread during erector ~ 37. Tsui BCH, Fonseca A, Munshey F, McFadyen G, Caruso

spinae plane block. J Clin Anesth. 2018;48:60-1. TJ. The erector spinae plane (ESP) block: A pooled review of
29. Ueshima H, Hiroshi O. Spread of local anesthetic solution 242 cases. ] Clin Anesth. 2019 Mar;53:29-34. doi: 10.1016/j.
in the erector spinae plane block. J Clin Anesth. 2018;45:23 jelinane.2018.09.036. Epub 2018 Oct 3. PMID: 30292068.)

30. Ueshima H, Otake H. Clinical experiences of ultra- 38. Viderman D, Dautova A, Sarria-Santamera A. Erector spi-

sound-guided erector spinae plane block for thoracic vertebra nae plane block in acute interventional pain management: a

surgery. ] Clin Anesth. 2017;38:137.] systematic review. Scand J Pain. 2021 May 14;21(4):671-679.

doi: 10.1515/sjpain-2020-0171. PMID: 33984888.
31. Chin KJ, Malhas L, Perlas A. The erector spinae plane o >15/sjpain-202 ) 3984888
block provides visceral abdominal analgesia in bariatric sur- 39. www.nysora.com >erector spinae nerve block
gery: A Report of 3 cases. Reg Anesth Pain Med. May/Jun ~ 40. H. Ueshima and H. Otake, “Similarities between the retrol-

2017;42(3):372-376 aminar and erector spinae plane blocks,” Regional Anesthesia
32. Kot P, Rodriguez P, Granell M, et al. The erector spi- and Pain Medicine, vol. 42, no. 1, pp. 123-124, 2017
nae plane block: a narrative review. Korean ] Anesthesiol.  41. Juttner T, Werdehausen R, Hermanns H, et al. The paraverte-
2019;72(3):209-220. doi:10.4097/kja.d.19.00012 bral lamina technique: a new regional anesthesia approach for
33. Chin KJ, Adhikary S, Sarwani N, Forero M. The analgesic breast surgery. ] Clin Anesth 2011; 23: 443-50.)
efficacy of pre-operative bilateral erector spinae plane (ESP)  42. Voscopoulos, C., Palaniappan, D., Zeballos, J. et al. The ul-
blocks in patients having ventral hernia repair. Anaesthe- trasound-guided retrolaminar block. Can J Anesth/] Can
sia. 2017;72:452-60 Anesth 60, 888—895 (2013
34. Jadon A, Swarupa CP, Amir M. Fluoroscopic-guided erec-  43. Eiko Onishi, Noriko Toda, Yoshinobu Kameyama, Masa-
tor spinae plane block: a feasible option. Indian ] An- nori Yamauchi, “Comparison of Clinical Efficacy and An-
aesth. 2018;62:806-8 atomical Investigation between Retrolaminar Block and
35. Luis-Navarro JC, Seda-Guzmdn M, Luis-Moreno C, Chin Erector Spinae Plane Block”, BioMed ResearchInternation-
KJ. Erector spinae plane block in abdominal surgery: Case se- al, vol. 2019, Article ID 2578396, 8 pages, 2019. https://doi.
ries. Indian J Anaesth. 2018;62(7):549-554. doi:10.4103/ija. org/10.1155/2019/2578396)
IJA-57-18 44. Liu, Dexing et al. “Effectiveness of Ultrasound-Guided Ret-
36. Tulgar S, Kapakli MS, Senturk O, Selvi O, Serifsoy TE, rolaminar Block and Erector Spinae Plane Block in Retro-

peritoneal Laparoscopic Surgery: A Randomized Controlled
Trial.” Journal of pain research vol. 15 815-826. 28 Mar. 2022,
doi:10.2147/JPR.S349028

Ozer Z. Evaluation of ultrasound-guided erector spinae
plane block for postoperative analgesia in laparoscopic cho-
lecystectomy: A prospective, randomized, controlled clinical
trial. ] Clin Anesth. 2018 Sep;49:101-106. doi: 10.1016/j.
jclinane.2018.06.019. Epub 2018 Jun 15. PMID: 29913392.)

Sazetak
NOVI KONCEPT FUZIJSKIH TEHNIKA U REGIONALNOJ ANESTEZIJI
L. Kalagac Fabris, M. Biberi¢ i S. Zrna

Cilj ovog preglednog ¢lanka je uvesti noviji pristup multimodalnoj anesteziji. Osim uobicajene kombinacije epiduralnog
katetera i opce anestezije kao standardnih tehnika u kirurskim zahvatima koji su popraceni intenzivnom postoperativnom boli,
Zelimo potaknuti promisljanje o primjeni razlicitih regionalnih tehnika u jednako sloZenim kirur§kim stanjima. Jednostav-
nom modifikacijom standardne neuraksijalne tehnike s vi§im torakalnim pristupom, moze se realizirati izvrsna abdominalna
kirurgija kod budnog pacijenta. Medutim, postavljanje epiduralnog katetera nije uvijek moguée zbog tehnickih poteskoca ili
stanja povezanih s pacijentom koja kontraindiciraju njegovo postavljanje. Blokovi fascije (PVB, ESPB, RLB) na razini trupa
su jednostavnija i sigurnija alternativa epiduralnom kateteru jer se poprecni nastavak, koji je ciljno mjesto ultrazvuka, lako vi-
zualizira, a mjesto ubrizgavanja udaljeno je od neuralnih struktura, pleure i velikih vaskularnih struktura. Osim toga, opsezna
kraniokaudalna disperzija anestetika omogucuje §iroku pokrivenost jednom injekcijom. Potvrdeno je da PVB, ESPB i RLB
blokovi djeluju na visceralnu i na somatsku bol; stoga njihova uporaba u laparoskopskim i drugim abdominalnim operacijama
moze biti korisna. Razvoj ultrazvuéne tehnike omogucio je sigurniju i raznovrsniju primjenu blokova trupa u $irem rasponu
perioperativne analgezije. Dobro osmisljenom fuzijom regionalnih tehnika u operacijama gornjeg i donjeg abdomena moguce
je ostvariti hemodinamski i respiratorno stabilnu anesteziju kod budnog bolesnika sa smanjenom razinom postoperativne boli.

Kljuéne rijeci: spinalna, epiduralna, UZV voden blok, PVB, ESPB, RLB, abdominalna kirurgija
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