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Abstract

Background: The erector spinae plane block can be executed at various thoracic levels and in
different positions. Our study aimed to determine the optimal distance of the erector spinae mus-
cle from the skin and to identify the best ultrasonography imaging quality across different tho-
racic levels and positions.

Materials and Methods: The erector spinae muscle was located using a high-frequency 10-15
MHz linear ultrasound probe at distinct thoracic levels (T1-T2, T5-T6, T11-T12) and in various po-
sitions (lateral, sitting, and prone).

Results: The proximity of the erector spinae muscle to the skin was found to be significantly closer
at the T5-T6 level compared to the T1-T2 and T11-T12 levels(p = 0.001; p < 0.01). In the prone
position, the distance of the erector spinae muscle to the skin was significantly lower than in the
lateral and sitting positions (p = 0.001; p < 0.01).

Conclusions: In an ESPB to be applied at the T5-T6 thoracal level and in the prone position, the
erector spinae muscle is closer to the skin, and the ultrasound image is better.
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Oz

Amag: Erektor spina diizlem blogu cesitli torasik seviyelerde ve farkl pozisyonlarda gergeklestiri-
lebilir. Calismamiz, Erektor spina kasinin deriden optimal mesafesini belirlemeyi ve farkh torakal
seviye ve pozisyonlarda en iyi ultrasonografi gériintlileme kalitesini belirlemeyi amagladi.
Materyal ve Metod: Erektor spina kasi, yliksek frekansli 10-15 MHz dogrusal ultrason probu kul-
lanilarak farkh torakal seviyelerde (T1-T2, T5-T6, T11-T12) ve ¢esitli pozisyonlarda (yan, oturma
ve ylzisti) konumlandirld.

Bulgular: Erektor spina kasinin cilde yakinhginin T1-T2 ve T11-T12 seviyelerine gore T5-T6 seviye-
sinde anlamli olarak daha yakin oldugu goérildi (p=0.001; p<0.01). Yuzistl pozisyonda erektor
spina kasinin cilde mesafesi yan ve oturma pozisyonlarina gére anlamli derecede duslkti
(p=0.001; p<0.01).

Sonug: T5-T6 torakal seviyede ve yizlistli pozisyonda uygulanacak erektér spina plan blogunda
erektor spina kasi cilde daha yakin olup ultrason goériintiisti daha iyidir.

Anahtar Kelimeler: Erektor spina dizlem blogu, Periferik sinir blogu, Ultrasonograf
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Introduction

Interfascial plane blocks, such as the erector spinae plane
block (ESPB), have become more common with the in-
creased use of ultrasonography (USG). First used by Forero
et al. in 2016 for thoracic neuropathic pain, ESPB is now ap-
plied for analgesia in thoracotomy, breast surgery, cardiac
surgery, vertebral surgery, cholecystectomy, and inguinal
hernia repair across cervical, lumbar, and thoracic levels (1,
2). USG-guided ESPB involves identifying the target level,
visualizing the trapezius, rhomboid, erector spinae mus-
cles, and vertebral transverse process (TP), and injecting a
local anesthetic between the lower wall of the erector spi-
nae muscle and TP (1). ESPB can be administered as a con-
tinuous infusion with a catheter or as a single shot and can
be performed in various positions such as sitting, lateral,
and prone (3, 4). The success of nerve blocks depends on
the position and other factors, with few studies exploring
different positions for ESPB. The primary objective of this
study is to determine the thoracic level at which the erector
spinae muscle is closest to the skin for the clearest ultra-
sound imaging. The secondary objective is to identify the
position that provides the most favorable ultrasound imag-
ing results for the erector spinae muscle.

Materials and Methods

Ethical Approval and Registration

Harran University Faculty of Medicine Clinical Research Eth-
ics Committee (Decision Date: 06.09.2021, Number:
21.15.13) approved the study. Participants in the study
were provided with detailed information regarding the re-
search objectives and the methodology employed. In-
formed consent was secured through both oral and written
agreements. Universal ethical rules and the Declaration of
Helsinki conducted this study.

Inclusion and Exclusion Criteria

This study included participants aged 18 to 65 who were
classified under ASA (American Society of Anesthesiolo-
gists) levels I-1l and scheduled for surgeries such as chole-
cystectomy, mastectomy, inguinal hernia repair, or thoracic
operations. The exclusion criteria encompassed individuals
unwilling to participate, those for whom peripheral nerve
blocks were contraindicated, uncooperative individuals,
patients with disabilities that could interfere with the pro-
cedure, emergency cases, individuals with scoliosis, preg-
nant or breastfeeding women, those with trauma or surgi-
cal scars, and patients classified as ASAllI, IV, or V.

Study Protocol

Patient demographic characteristics were documented,
and participants were situated in the preoperative anesthe-
sia room without receiving any premedication.

A high-frequency linear probe, ranging from 10 to 15 meg-
ahertz (MHz), from the ultrasound machine [Esaote My Lab
30 Gold (USA)] was positioned on the dorsal surface of the
patients. The patients were firstly examined with their
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hands tied around the umbilicus and their right sides in an
upright sitting position, secondly with their right sides in
the lateral decubitus position lying on their left sides with
their hands at their sides, and thirdly with their right sides
in the prone position with their hands extended to their
sides and their heads turned to the left.

The C7 vertebra was counted by palpation, and T1-T2 ver-
tebrae were determined by using the linear probe of USG
immediately below it, the T4 vertebra was determined an-
teriorly corresponding to the nipple, and T5-T6 vertebrae
were determined immediately below it, the T10 vertebra
was determined anteriorly reaching to the umbilicus, and
T11-T12 vertebrae were determined immediately below it.
After identifying the spinous processes of the relevant ver-
tebrae (T1-T2, T5-T6, and T11-T12) in the sitting, lateral,
and prone positions, these locations were marked 3 cm lat-
erally on the patients' backs. Subsequently, the transverse
processes of these vertebrae were visualized. The high fre-
quency 10-15 MHz linear probe of USG was placed in the
sagittal position, and the subcutaneous tissue, rhomboid,
trapezius, and erector spinae muscles were identified on
the USG screen. After the erector spinae muscle and the
process connected to the relevant vertebra were identified,
the most prominent image was obtained, the USG was fro-
zen, and the distance from the upper center point of the
screen to the vertebral process was measured and rec-
orded.

Statistical Analysis

Statistical analysis was conducted using SPSS software (ver-
sion 21; SPSS Inc., Chicago, IL, USA). Descriptive statistical
methods including mean, standard deviation, median, fre-
guency, and percentage were employed to analyze the
study data, which will be reported as mean * standard de-
viation, ratios, or rates. For categorical variables, the chi-
square test was utilized. The normality of quantitative data
was assessed using the Shapiro-Wilk test and visual meth-
ods. The Student-t test was applied to compare two groups
with normally distributed quantitative variables. For non-
normally distributed quantitative variables within a group,
the Friedman test was used, and pairwise comparisons
were conducted using the Wilcoxon signed-ranks test with
a Bonferroni correction. Pearson correlation analysis was
employed to examine the relationships between quantita-
tive variables. A p-value of less than 0.05 was considered
statistically significant.

Results

A total of 86 patients, comprising 43 females and 43 males,
were initially assessed for eligibility in this study. However,
three female patients were excluded due to refusal to give
consent, and three male patients were excluded following
the development of vagal stimulation during a position
change. The study encompassed a total of 80 participants,
with an equitable gender distribution consisting of 50% fe-
males (n=40) and 50% males (n=40). (Figure 1).
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86 Patients were included in the sutdy

3 Female patients were excluded
because they did not give
consent, 3 Male patients were
excluded because of vagal
stimulation

80 Patients continued the sutdy

Figure 1. Consort flow diagram

As body mass index (BMI) measurements of the partici-
pants increased, there was a notable expansion in the dis-
tance from the erector spinae muscle to the skin. This was
observed in various positions (sitting, lateral, and prone)

Table 1. Distribution of Demographic Characteristics

40 Female

and at different thoracic levels (T1-T2, T5-T6, and T11-T12).
The correlation between higher BMI and increased muscle-
skin distance was found to be statistically significant (p =
0.002; p <0.01) (Table 1).

Age Mv + Sd 34.94 +12.15
Median (Min - max) 34 (18 - 65)
Female 40 (50.0)
Gender Male 40 (50.0)
Weight Mv + Sd 71.15+13.31
Median (Min - Max) 70.5 (44 - 95)
Height Mv + Sd 168.45 £ 8.44
Median (Min - Max) 169 (152 - 187)
BMI Mv £ Sd 25.05+4.28
Median (Min - Max) 24.9(16.9-34.9)

Mv: Mean value, Sd: Standard deviation BMI: Body mass index

A statistically significant variation was observed in the dis-
tance from the skin to the thoracic levels among patients in
sitting, lateral, and prone positions (p = 0.001; p < 0.01).
Pairwise comparisons revealed that the distance to the skin
at thoracic levels T5-T6 was significantly shorter compared

to the distances at thoracic levels T1-T2 and T11-T12 (p =
0.001; p = 0.001; p < 0.01; respectively). Additionally, the
distance to the skin at thoracic levels T1-T2 was found to be
significantly shorter than at thoracic levels T11-T12 (p =
0.001; p < 0.01) (Table 2).

Table 2. Posture Positions Evaluations According to Thoracal Level

The distance of the erector spinae muscle from the

Thoracal Level

skin T1-T2 T5-T6 T11-T12 p
Sitting Mv £ Sd 23.83 £4.59 20.67 £4.89 28.37 £4.87 b0.001
Median (Min - Max) 23.9(10.7 -37.7) 20.6 (10-36.8) 28.5(16.8-39.3)
Posture Lateral Mv £ Sd 22.65+5.15 20.48 £4.74 27.74 £5.08 b0.001
Position Median (Min - Max) 22.7 (12 -39.9) 20.1(10.9-37.8) 27.95 (15.1-40.3)
Prone Mv £ Sd 20.45 £4.90 18.23 +4.59 24,12 +4.79 b0.001

Median (Min - Max)

19.9 (9.7 -33.5)

17.7 (8.2 -32.7) 23.9 (12.8 -40.4)

bFriedman Test, p < 0.01, Mv: Mean value, Sd: Standard deviation Min: Minumum, Max: Maximum.
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Statistically significant differences were observed in the
measurements at thoracic levels T1-T2, T5-T6, and T11-T12,
depending on the posture of the patients (p = 0.001; p <
0.01).

Pairwise comparison results indicated that the distance
from the skin in patients in a prone position was signifi-
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cantly less than that in patients who were in sitting or lat-
eral positions (p = 0.001; p = 0.001; p < 0.01; respectively).
Likewise, the results revealed that the distance to the skin
in patients positioned laterally was significantly shorter
compared to those in a sitting position (p = 0.007; p < 0.01)
(Table 3).

Table 3. Thoracal Level Assessments According to Posture Position

Distance of the erector spinae muscle from the

Posture Position

skin Sitting Lateral Prone p
T2 Mv + Sd 23.83+4.59 22.65+5.15 20.45 +4.90 0,001
Median (Min - Max) 23.9(10.7-37.7) 22.7 (12 -39.9) 19.9 (9.7 -33.5)
Thoracal T5-T6 Mv + Sd 20.67 +4.89 20.48 +4.74 18.23 £4.59 b0.001
Level Median (Min - Max) 20.6 (10-36.8) 20.1(10.9-37.8) 17.7 (8.2-32.7)
T11-T12 Mv + Sd 28.37 +4.87 27.74 £5.08 24.12 +4.79 0,001

Median (Min - Max)

28.5(16.8 -39.3)

27.95(15.1-40.3)  23.9(12.8-40.4)

bFriedman Test, p < 0.01, Mv: Mean value, Sd: Standard deviation Min: Minumum, Max: Maximum.

In our study, if we interpret the image quality as 1 (bad), 2
(good), and 3 (perfect), we reach the best image quality in
the prone position. Good image quality is achieved in the
lateral position, and mediocre image quality is achieved in
the sitting position (Figure 2). In our study, if we interpret
the image quality as 1 (bad), 2 (good) and 3 (perfect), we
reach the best image quality at the T5-T6 thoracal level.
Good image quality is achieved at the T1-T2 thoracal level
and mediocre image quality is achieved at the T11-T12
thoracal level (Figure 3).

Sitting Lateral Prone

nB i

0

image Quality (Rating)
rea

Figure 2. Distribution of Image Quality Ratings According to

Posture Positions
T11-T12

3 -
2 ]
0 /'/

Figure 3. Distribution of Image Quality Scores According to
Thoracic Levels

1112 T5-T6

Image Quality (Rating)

Discussion

Like various other peripheral nerve blocks, the ESPB can be
administered at multiple thoracic levels and in different
body positions. In our investigation, we assessed the prox-
imity of the erector spinae muscle to the skin at thoracic lev-
els T1-T2, T5-T6, and T11-T12, and in different positions (sit-
ting, lateral, and prone) using ultrasound guidance in a co-
hort of 80 patients. This study aimed to determine at which
thoracic level, and in which position the erector spinae mus-
cle is closest to the skin and where the ultrasound imaging
quality is most favorable.

As a result, in our research, we found that the erector spinae
muscle was closer to the skin at T5-T6 thoracal levels and in
the prone position, and the image quality was better on the
USG screen, and we found it significant. As with other pe-
ripheral nerve blocks, the practitioners can perform ESPB at
various vertebral levels according to the type of surgery, the
location of the surgical incision, and the dermatomal area to
be affected. It has been emphasized that ESPB provides an-
algesia up to C7-L2-L3, depending on the level of application
(5, 6). In some studies, Dautzenberg et al. Dautzenberg et al.
investigated the dermatomal distribution of local anesthesia
with a block applied at the T2 and T8 levels, another study
was the ESPB used by Schwartzmann et al. at the T10 level
to learn the mechanism of action of ESPB, and another study
was the block applied by Sharma et al. at the T5 level to re-
duce the pain of total mastectomy in the postop period (7-
9). The superiority, advantages, and disadvantages of ESPB
performed at different levels were compared in almost none
of the studies.

In contrast to the studies previously discussed, our measure-
ments focused on the distance of the erector spinae muscle
to the skin at thoracic levels T1-T2, T5-T6, and T11-T12. We
observed that, irrespective of the patient's position, the
erector spinae muscle was nearest to the skin at the T5-T6
level. Additionally, the ultrasound imaging quality was supe-
rior at this level. As a result, it will be easier to apply an ESPB
at the T5-T6 level.
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ESPB may affect the quality of the block when performed
from different regions and levels. Studies have shown differ-
ences in the quality of lumbal and thoracal in ESPB (10).
ESPB is usually applied in prone, lateral decubitus, and sit-
ting positions (4). Although the practitioners generally pre-
ferred the sitting position in the early days, they also used
ESPB in the prone and side-lying positions after the surgical
operation was completed (11, 12). In a study, Ueshima et al.
performed bilateral ESPB at the T6 level in the prone posi-
tion in two pediatric patients undergoing pectus excavatum
repair (13). In another study, Hernandez et al. Hernandez et
al. performed an ESPB at the T6 level in a 2-month-old infant
in the side - lying position (14). In these two studies, ESPB
was performed in only one position, and the advantages and
disadvantages of ESPB in different positions were not seen.
In contrast to these two studies, we compared ESPB in dif-
ferent positions. We found that ESPB in the prone position
is easier to perform and has a much better USG image qual-
ity than other positions.

Compared to the side-lying and sitting positions, the prone
position allows the patient to be more stable without mov-
ing. It also allows the practitioner to tilt the USG probe com-
fortably. For these reasons, the prone position provides an
advantage to the practitioner while performing the block. Of
course, the prone position also has disadvantages. Especially
in patients under general anesthesia, patients may be phys-
ically harmed while changing position. An intubation tube
may come out; the mechanical ventilation circuit may be dis-
connected. Change of position may cause fractures any-
where, especially in elderly patients, and obese patients
may have problems (15).

In our study, when we placed the USG probe on the bodies
of the patients, we found that the USG probe remained
more stable when the patients were in the prone position,
our passive hand could be used more functionally, and we
could see the trapezius, rhomboid major and erector spinae
muscle together with the related transverse process very
quickly on the USG screen and that the USG screen image
could be obtained best in the prone position. We also ob-
served that the worst position for the practitioner was the
sitting position, and the worst USG screen image was ob-
tained in the sitting position.

To obtain the ideal image in an ESPB to be performed from
the lumbar region in the prone position, the patient's two
arms should be suspended from the side, and the position
to be given by placing a roller under the chest is thought to
be the most ideal. In patients who have been given a seda-
tive agent, the perfect position is believed to be the lateral
decubitus position, with the patient lying on their side (3). In
our study, when we gave prone position to the patients, we
asked them to extend both arms to their sides; we did not
put a pillow under the chest because we thought that it
would affect our measurements incorrectly, and we per-
formed our study this way.

In another study similar to our research but performed in
the upper extremity, Ababou et al. investigated the effect of
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the position given to the extremity on block success, block
duration, and block onset time by giving abduction and ad-
duction positions to the arm in axillary block (16).Another
similar study is the one conducted by Zaragoza et al., which
investigated the relationship between the angle of arm po-
sitioning and the quality of ultrasound imaging. They re-
ported that the USG image quality was the best when the tip
to the arm increased (90 degrees) and the worst when the
arm angle was 0 degrees (17). In the limited number of stud-
ies, the evaluation of peripheral nerve blocks in different po-
sitions was generally performed for upper extremity blocks.
While a linear probe improves image quality in the upper
and middle thoracal regions, a convex probe improves im-
age quality as it approaches the lumbar region (18, 19).
However, we used the linear probe in all thoracal regions to
ensure equal working conditions.In contrast to other limited
numbers of studies, we evaluated different positions in
ESPB, which is one of the trunk blocks. And in our study, we
obtained the best USG image in the prone position, which
shows us that it is easier to reach the erector spinae muscle
in the prone position, and its applicability will be more
straightforward.

Conclusion

The erector spinae muscle is closest to the skin in the prone
position and at the T5-T6 thoracal level and the USG image
is best at this position and level. We can quickly tell the prac-
titioners who will perform the block that in an ESPB to be
completed in the prone position and at the T5-T6 level, we
hope that the block will be easier to apply because the erec-
tor spinae muscle is closer to the skin and the screen image
on USG is better. More studies on this subject are needed.
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