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• POST-TORAKOTOMİ AĞRISINDA EPİDURAL KADAR EFEKTİF.
Abstract

A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed was: in patients
undergoing thoracic surgery is paravertebral block (PVB) as effective as epidural analgesia for pain management? Altogether )184 papers
were found using the reported search, seven of which represented the best evidence to answer the clinical question. All studies agreed
that PVB is at least as effective as epidural analgesia for pain control post-thoracotomy. In one paper, the visual analogue pain score (VAS)
at rest and on cough was significantly lower in the paravertebral group (Ps0.02 and 0.0001, respectively). Pulmonary function, as assessed
by peak expiratory flow rate (PEFR), was significantly better preserved in the paravertebral group. The lowest PEFR as a fraction of
preoperative control was 0.73 in the paravertebral group in contrast with 0.54 in the epidural group (P-0.004). Oximetric recordings were
better in the paravertebral group (96%) compared to the epidural group (95%) (Ps0.0001). Another article reported that statistically
significant differences (forced vital capacity 46.8% for PVB and 39.3% for epidural group P-0.05; forced expiratory volume in 1 s (FEV1)
48.4% in PVB group and 35.9% in epidural group, P-0.05) were reached in day 2 and continued until day 3. Plasma concentrations of
cortisol, as marker of postoperative stress, increased markedly in both groups, but the increment was statistically different in favour of
the paravertebral group (Ps0.003). Epidural block was associated with frequent side-effects wurinary retention (42%), nausea (22%), itching
(22%) and hypotension
(3%) and, rarely, respiratory depression (0.07%)x. Additionally, it prolonged operative time and was associated with
İDRAR RETANSİYONU
(%42)
technical failure or displacement (8%). Epidurals were also related to a higher complication rate (atelectasisypneumonia) compared to the
(2 vs. 0). PVB was found to be of equal efficacy to epidural anaesthesia, but with a favourable side effect profile, and lower
BULANTI PVB
(%22)
complication rate. The reduced rate of complication was most marked for pulmonary complications and is accompanied by quicker return
to normal pulmonary function. We conclude intercostal analgesia, in the form of PVB, can be at least as effective as epidural analgesia.
KAŞINTI (%22)
! 2010 Published by European Association for Cardio-Thoracic Surgery. All rights reserved.
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1. Introduction

4. Search strategy

• BAŞARISIZLIK
(%8)
A best
evidence

topic was constructed according to a
structured protocol. This is fully described in the ICVTS w1x.

• ATELEKTAZİ

2. Three-part question
In wpatients undergoing thoracic surgeryx is wparavertebral
blockx as effective as wepidural analgesiax for wpain
managementx?
3. Clinical scenario
You are in theatre about to perform a procedure requiring
a thoracotomy. The anaesthetist wants to insert an epidural
catheter for analgesia but you are worried about possible
complications and would prefer a paravertebral block
(PVB). He contends that epidural remains the gold standard
to compare other pain relief modalities. You resolve to
check the literature yourself.
*Corresponding author. Tel.: q44-751-5542899.
E-mail address: marco.scarci@mac.com (M. Scarci).

Medline 1950 to August 2009 using OVID interface
wpostthoracotomy.mp OR thoracotomy.mpx AND wparavertebral.mpx AND wepidural.mpx.
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• BAŞARISIZ BLOK ORANI

TPVB<TEA
TPVB<TEA
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5. Search outcome
One hundred and eighty-four papers were found using the
reported search. From these seven papers were identified,
that provided the best evidence to answer the question.
These are presented in Table 1.
6. Results
Joshi et al. w2x conducted a systematic review of data
between 1966 and May 2004. Seven articles specifically
dealt with paravertebral analgesia techniques vs. epidural
analgesia. Scatter-plot analysis of pain scores among studies demonstrated that, overall, continuous PVB was as
effective as thoracic epidural analgesia with local anaesthetic (both with or without opioid) at day 1, whereas
when opiod was added to local anaesthetic in either or
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Cowie et al.17

c Spread after Paravertebral Block

Ultrasound guided

20 ml

4.5 intercostal segments

LA = local anesthetic.

technique performed by one experienced anesthesiologist in
young normal-weight volunteers. This has to be considered in
daily clinical practice, where variability may be even increased
due to a more heterogenic patient population as investigated
in this study. The variability of spread of LA in the TPVS
seems to be caused by individual anatomical circumstances,
rather than by the technique used to perform TPVB.
The significant diﬀerence between MRI distribution of
LA and somatic blockade cannot be simply explained by
our data. One possible hypothesis regarding this observation
was recently published by Lundblad et al.,9 who described
similar findings for ultrasound-guided caudal blockade in
children. The authors assumed a secondary spread following the primary visualization of caudally administered LA.9
We found evidence of epidural spread of LA via MRI at the
Sign investigation in 25% of TPVB. A secondary
timeStep
of MRI
epidural spread with possibly subsequent contralateral sensory eﬀects is a reasonable explanation for the larger extent
of somatic block compared with the spread of LA, which is
in accordance with the literature.10–12 Our findings regarding
the epidural spread of LA is also in accordance with cadaver
studies, where proportions of paravertebral administered
fluid have been detected in the epidural space.13 However,
MRI is a static method of visualization; therefore, we assume
a dynamic redistribution of LA which cannot be detected
via MRI. Another possible explanation of the discrepancy
between the spread of LA and the extent of somatic block
is a secondary vertical spread of LA inside the TPVS, which
could not be detected via immediate post-puncture MRI.
The spread of LA within the TPVS might have been underestimated by the use of MRI; fat and water have similar signal intensities, making exact determination of the extent of
LA spread diﬃcult to determine.
Limitations of the Study
This study is performed in volunteers and therefore the evidence of block success is lacking. A study design where MRIs
are performed after TPVB is not possible in daily clinical
practice. Although MRI is the accepted standard for exact
visualization of anatomical details from all three axes, it is a
non-dynamic method of investigation and, therefore, only
conclusions
the spread of LA at the time of MRI
Magnetic Resonance Imaging
Analysisregarding
of the Spread
of Local Anesthetic Solution after Ultrasound-guided
investigation
can be drawn.
Lateral Thoracic Paravertebral
Blockade

IVE MEDICINE

0b013e318289465f

Cadavers

The investigation of T2-weighted MRI to assess the
spread of a water-based solution is influenced by the individual radiologist. Thus, slightly diﬀerent results regarding
the cranio-caudal spread of LA which are dependent on the
investigators’ experience cannot be excluded.
We observed in one study case a contralateral spread of
LA. Specific statements regarding the implications on contralateral sensory blockade are not possible with pinprick
testing. Anyway, we suppose that the volume of contralateral
LA is insuﬃcient for a detectable sensory eﬀect. We observed
in five cases an epidural spread of LA, and similar to the contralateral distribution of LA, we were not able to quantify the
implications on contralateral sensory eﬀect.
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Tekli ? Çoklu Enjeksiyon ? Kateter ?

Conclusion
The somatic extent of TPVB is unpredictable, even with a
standardized technique performed by one experienced anesthesiologist in young healthy volunteers. While it can be
assumed that approximately four vertebral levels are covered
by 20 ml LA, the somatic distribution of the TPVB remains
unpredictable. In a significant number of cases, the LA distributes into the epidural space, prevertebral, or to the contralateral side.
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Management of Side Effects
Decrease in heart rate and blood pressure ≥30% from initial values was treated with 0.01 mg/kg glycorpyrrolate and
repetitive doses of 2 mg etilefrine, respectively.
Follow-up Investigation
At 1 week after the second study day, all volunteers underwent an investigation of the puncture sites to exclude puncture-related infection or hematoma.
Statistical Analysis
The cranio-caudal spread of LA was recorded and described
for each of the volunteers. Due to the paired and not-normally
distributed nature of the data, we used a two-tailed Wilcoxon
matched-pairs test to compare the cranio-caudal spread of LA
and the sensory distribution between the left and the right
side, and to compare the cranial versus the caudal spread of
LA at the same side. Pearson correlation coeﬃcient was used
to correlate the spread of LA with the sensory distribution
of TPVB and to correlate the spread of LA of MRI and
sensory distribution between the right and left sides. Data
are presented as median (interquartile range). A P < 0.05 was
considered as statistically significant. SPSS 17.0.1 was used as
statistical software (IBM Inc., Armonk, NY).

ABSTRACT

1111
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LA’İN YAYILIMI

What We Already Know about This Topic
Thoracic paravertebral blockade has become increasingly
popular, but is associated with an unpredictable spread of somatic sensory blockade

Background: This study was designed to examine the spread
of local anesthetic (LA) via magnetic resonance imaging
after a standardized ultrasound-guided thoracic paravertebral blockade.
Methods: Ten volunteers were enrolled in the study. We
performed ultrasound-guided single-shot paravertebral
blocks with 20 ml mepivacaine 1% at the thoracic six level at
both sides on two consecutive days. After each paravertebral
blockade, a magnetic resonance imaging investigation was
performed to investigate the three-dimensional spread of the

What This Article Tells Us That Is New
In a volunteer study, magnetic resonance imaging and sensory
testing were used to compare the spread of 20 ml of local anesthetic injectate with the extent of sensory block
The spread of local anesthetic encompassed about four vertebral levels, greater caudal than rostral, which differed significantly from the greater extent of sensory block, which was
highly variable
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• LATERALDE; İNTERKOSTAL ALAN
• MEDİYALDE; İNTERVERTEBRAL FORAMEN YOLUYLA EPİDURAL ALAN
• PREVERTEBRAL VE EPİDURAL ALAN YOLUYLA KONTRLATERAL TPVA

LA. In addition, sensory spread of blockade was evaluated
via pinprick testing.
Results: The median (interquartile range) cranial and caudal
distribution of the LA relative to the thoracic six puncture
level was 1.0 (2.5) and 3.0 (0.75) [=4.0 vertebral levels] for
the left and 0.5 (1.0) and 3.0 (0.75) [=3.5 vertebral levels]
for the right side. Accordingly, the LA distributed more
caudally than cranially. The median (interquartile range)
number of sensory dermatomes which were aﬀected by the
thoracic paravertebral blockade was 9.8 (6.5) for the left
and 10.7 (8.8) for the right side. The sensory distribution of
thoracic paravertebral blockade was significantly larger compared with the spread of LA.
Conclusions: Although the spread of LA was reproducible,
the anesthetic eﬀect was unpredictable, even with a
standardized ultrasound-guided technique in volunteers.
While it can be assumed that approximately 4 vertebral levels
are covered by 20 ml LA, the somatic distribution of the
thoracic paravertebral blockade remains unpredictable. In a
significant percentage, the LA distributes into the epidural
space, prevertebral, or to the contralateral side.

Lokal Anestezik Dağılımı

Results
Pertinent patient data are presented in table 1. The specific
ultrasound landmarks (transverse process, pleura, and internal intercostal membrane) could be identified in all volunteers (fig. 1). Subsequently, the ultrasound-guided TPVBs
were performed successfully in all volunteers on both sides.
Figure 2 illustrates one case of an MRI image of the axial
distribution of LA inside the right TPVS at the level of T6.
MRI analysis and sensory evaluation of both sides are presented in figures 3 and 4.
The median (interquartile range) cranial and caudal distribution of LA relative to the T6 puncture level was 1.0 (2.5)
and 3.0 (0.75) vertebral levels for the left and 0.5 (1.0) and
3.0 (0.75) vertebral levels for the right side. No significant
Table 1.
Volunteer
1
2
3
4
5
6
7
8
9
10

Pertinent Patient Data
Age,
yr

Height,
cm

31
31
33
24
25
29
24
22
23
22

174
182
172
189
190
194
189
182
189
175

Weight,
kg
68
87
86
84
80
102
94
83
67
75
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T

HORACIC paravertebral blockade (TPVB) is a
regional anesthetic technique where local anesthetic (LA) is administered inside the thoracic paravertebral space (TPVS), which is formed between the superior
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Fig. 4. Analysis of the spread of local anesthetic solution (full
boxes) and sensory evaluation (open boxes) of right thoracic paravertebral blocks. Numbers indicate the consecutive
study cases.

BMI = body mass index.
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510, 2010 May
Recent advances in US technology can further increase the
effectiveness and the safety of thoracic paravertebral block,
although exact identification of the nerve and catheter is not still
http://dx.doi.org/10.1053/j.jvca.2012.10.012

possible. It is clear that US use alone will not eliminate all
complications of regional techniques. Advances in US technology,
avoiding stiff stimulating catheters, and the use of sonovisible
catheters may help to reduce the risk of the catheter related
complications during thoracic PVB.

Fig 1. Chest x ray of patient with catheter cardiac embolism in
the right ventricular.
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TABLE 3. Particular Origins of the Lateral and Medial Pectoral Nerves Described in Single Cases (Case
Reports or Casistics)
Origin
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EFICACIA ANALGÉSICA DEL BLOQUEO DE LOS NERVIOS
PECTORALES EN CIRUGÍA DE MAMA

al de ultrasonidos. El abordaje fue similar al que se utiliza
para localizar el plexo braquial por vía infraclavicular. Se colocó la sonda debajo de la clavícula, medialmente a la apófisis
coracoides, con su eje mayor siguiendo el eje longitudinal del
cuerpo, pero ligeramente oblicuo, de craneal a caudal y de
medial a lateral (Fig. 1). Se identificaron los dos planos musculares correspondientes, el superficial al músculo pectoral
mayor y el profundo al músculo pectoral menor. Recomendamos en este punto, la utilización del doppler color para la
identificación de la arteria acromiotorácica entre los músculos pectorales, el nervio pectoral lateral se localiza de modo
consistente próximo a esta.
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RESUMEN

Introducción: Los procedimientos de reconstrucción mamaria
tienen una rápida recuperación postoperatoria producen un dolor
de moderado a intenso requiriendo un abordaje multimodal para
garantizar un buen control postoperatorio del mismo.
Material y métodos: Estudio observacional prospectivo realizado en 20 mujeres con cáncer de mama programadas para cirugía
con reconstrucción mamaria. Previo a la anestesia general, como
parte del abordaje multimodal del dolor, se realizó un bloqueo de
los nervios pectorales utilizando una sonda lineal de ultrasonidos.
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para luego depositar un bolo de 0,4 ml/kg de levobupivacaína al
0,25%. Treinta minutos antes de finalizar la cirugía se administraron 50 mg de dexketoprofeno y 1 g de paracetamol intravenoso,
pautado posteriormente cada 8 horas respectivamente. La analgesia de rescate fue 2 mg de cloruro mórfico. La evaluación postoperatoria del dolor fue realizada a los 30 minutos, 1, 2, 4, 8, 12, 24 y
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postoperatorio. El bloqueo de los nervios pectorales puede ser una
alternativa al bloqueo paravertebral o la epidural torácica.
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Fig. 1. Schematic drawing of the brachial plexus showing the most frequent
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La inducción anestésica se realizó con remifentanilo a 0,2
µg.kg-1 y propofol a 2,5 mg.kg-1, y cuando el índice biespectral
(BIS) fue menor de 40 se procedió a insertar una mascarilla laríngea tipo Supreme, sin empleo de relajantes musculares. El mantenimiento de la anestesia se realizó mediante sevoflurano a concentraciones de 1 CAM y con remifentanilo a 0,1 µg.kg-1 con el
objetivo de mantener un BIS por debajo de 50. La ventilación
empleada fue una mezcla de O2-aire (FiO2 de 33%) ajustando el
volumen corriente y la frecuencia respiratoria para proporcionar
la ventilación alveolar necesaria y así mantener la normocapnia
(EtCO2 35-45 mmHg). A todas las pacientes se les administró de
forma endovenosa 8 mg de dexametasona, tras la inducción
anestésica, y 4 mg de ondansetrón, 10 minutos antes de la extubación, para la profilaxis de náuseas y vómitos postoperatorios.
La analgesia endovenosa 30 minutos antes de finalizar la intervención consistió en 1 g de paracetamol y 50 mg de dexketoprofeno. Posteriormente en la URPA y de alta en planta se pautó paracetamol cada 6 horas y dexketoprofeno cada 8 horas.
Como analgesia de rescate en la URPA, se emplearon bolos endovenosos de 2 mg de cloruro mórfico cuando las pacientes presentaron dolor severo (valoración del dolor igual o superior a
6/7 en la escala verbal numérica). Dicha pauta se repitió cada 15
minutos hasta alcanzar el control del dolor (menor de 2/3).
La evaluación postoperatoria del dolor fue valorada a los 30
minutos por un anestesiólogo ausente en el momento de realización de la técnica anestésica empleada en el intraoperatorio. En
la URPA y en la planta una enfermera entrenada en técnicas de
valoración del dolor, evaluó a las 1, 2, 4, 8, 12, 24 y 48 horas,
mediante la escala verbal numérica (de 0 = no dolor a 10 = máximo dolor imaginable) el dolor postoperatorio. A las 48 horas se
realizó una encuesta del grado de satisfacción experimentado por
las pacientes, expresado en porcentaje, mediante el uso de una
escala (de 0% = no satisfecho a 100% = enteramente satisfecho).
Del mismo modo se evaluó la técnica analgésica mediante un
cuestionario directo, utilizando los conceptos de excelente, muy
bueno, bueno, regular y malo. Las náuseas y vómitos se valoraron al ingreso y al alta de la URPA, a las 24 y 48 horas, mediante
escala numérica de 0 a 3 (0 = ausencia de náuseas, 1 = náuseas
leves, 2 = náuseas y/o vómitos moderados que precisan tratamiento, 3 = náuseas y/o vómitos severos a pesar del tratamiento).
RESULTADOS
Los procedimientos incluidos se muestran en la tabla I.
La edad media fue de 42 ± 13 años. En la tabla II se obser-
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RESULTADOS
Fig. 2. Imagen sonográfica del pecs block. Se aprecian los músculos pectoral mayor (PM) y pectoral menor (Pm) por encima de la arteria (AA) y
vena (AV) axilar.
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Los procedimientos incluidos se muestran en la tabla I.
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Summary

We present a novel ultrasound-guided regional anaesthetic technique that may achieve complete paraesthesia of the
hemithorax. This technique may be a viable alternative to current regional anaesthetic techniques such as thoracic
paravertebral and central neuraxial blockade, which can be technically more challenging and have a higher potential
side-effect proﬁle. We performed the serratus block at two different levels in the midaxillary line on four female volunteers. We recorded the degree of paraesthesia obtained and performed fat-suppression magnetic resonance imaging
and three-dimensional reconstructions of the spread of local anaesthetic in the serratus plane. All volunteers reported
an effective block that provided long-lasting paraesthesia (750–840 min). There were no side-effects noted in this initial descriptive study. While these are preliminary ﬁndings, and must be conﬁrmed in a clinical trial, they highlight
the potential for the serratus plane block to provide analgesia following surgery on the thoracic wall. We suggest that
this novel approach appears to be safe, effective, and easy to perform, and is associated with a low
1 risk of sideeffects.

We present a novel ultrasound-guided regional anaesthetic technique that may achieve complete paraesthesia of the
hemithorax. This technique may be a viable alternative to current regional anaesthetic techniques such as thoracic
paravertebral and central neuraxial blockade, which can be technically more challenging and have a higher potential
side-effect proﬁle. We performed the serratus block at two different levels in the midaxillary line on four female volunteers. We recorded the degree of paraesthesia obtained and performed fat-suppression magnetic resonance imaging
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Figure 2 Graphic representing probe position and ultrasound image obtained during a Pecs I block (left), Pecs II
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post-processing
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were performed in this image modality.
To identify the anatomical structures, two experienced observers analysed and compared the images
with published MRI atlases. High thresholds of inten-

and three-dimensional reconstructions of the spread of local anaesthetic in the serratus plane. All volunteers reported
1
© 2013 The Association of Anaesthetists of Great Britain and Ireland
an effective block that
provided long-lasting paraesthesia (750–840 min). There
were no side-effects noted in this initial descriptive study. While these are preliminary ﬁndings, and must be conﬁrmed in a clinical trial, they highlight
the potential for the serratus plane block to provide analgesia following surgery on the thoracic wall. We suggest that
3
this novel approach
appears to be safe, effective, and easy to perform, and is associated with a low risk of sideeffects.

sity and brightness were applied to avoid the artefactual effect of fat in the reconstructions (image
intensity threshold of 1000). The spread of the contrast was analysed and correlated with our clinical
results.
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Surgery on the chest wall is relatively common and
can be associated with considerable postoperative discomfort and pain. Breast cancer has continued to be
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the most common cancer afﬂicting women, accounting
LATİ SSUMUS DORSİ VE SERRATUS ANTERİ OR for 31% of all new cancer cases in the female population [1, 2]. Every year, thousands of patients undergo
surgery in the region of the breast and axilla. These
procedures cause signiﬁcant acute pain and may progress to chronic pain states in 25–60% of cases [3].
Blockade of the lateral cutaneous branches of the
thoracic intercostal nerves (T2–T12) will provide
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analgesia to the anterolateral chest wall in this patient
population [4]. Patients undergoing other surgical procedures involving the chest wall, including anterior
thoracotomy, may also beneﬁt from thoracic nerve
blockade to reduce postoperative pain.
Following on from our previous work on the
Pecs I and II blocks [5–7], we performed a detailed
ultrasound examination of the relevant anatomy of the
thoracic cage. This revealed two potential spaces,
superﬁcial and deep underneath the serratus anterior
muscle, between the muscle and the intercostal nerves
1

İntraop. Remif. dozu
İlk 24 saat fentanil dozu
Ağrı skorlarını

6

5/4/19

Author, Year

Study Type

Surgery/Indication

Block Type

N

Injectate

Kunhabdulla
et al., 2014

Case report

Analgesia for rib
fracture

Serratus plane

1

20 mL bolus 0.125% bupi., then
infusion of 0.0625% bupi. at 7–
12 mL/h

Madabushi
et al., 2015

Case report

Analgesia for
thoracotomy

Serratus plane

1

6 mL bolus 1% lignocaine, then
infusion of bupivacaine 0.1% at
7 mL/h

Kunhabdulla
et al., 2014

Case report

Analgesia for rib
fracture

Serratus plane

1

20 mL bolus 0.125% bupi., then
infusion of 0.0625%
bupivacaine at 7–12 mL/h

Madabushi
et al., 2015

Case report

Analgesia for
thoracotomy

Serratus plane

1

6 mL bolus 1% lignocaine, then
infusion of bupi. 0.1% at 7 mL/h

Hetta, 2016

Randomized
controlled trial

Radical mastectomy

Serratus plane

64

30 mL 0.25 % bupivacaine,
Serratus plane; 15 mL 0.25%
bupivacaine, PVB
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Abstract: Thoracic neuropathic pain is a debilitating condition that is
often poorly responsive to oral and topical pharmacotherapy. The benefit
of interventional nerve block procedures is unclear due to a paucity of evidence and the invasiveness of the described techniques. In this report, we
describe a novel interfascial plane block, the erector spinae plane (ESP)
block, and its successful application in 2 cases of severe neuropathic pain
CHRONIC AND INTERVENTIONAL PAIN
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Abstract: Thoracic neuropathic pain is a debilitating condition that is
often poorly responsive to oral and topical pharmacotherapy. The benefit
of interventional nerve block procedures is unclear due to a paucity of evidence and the invasiveness of the described techniques. In this report, we
describe a novel interfascial plane block, the erector spinae plane (ESP)
block, and its successful application in 2 cases of severe neuropathic pain
(the first resulting from metastatic disease of the ribs, and the second from
malunion of multiple rib fractures). In both cases, the ESP block also produced an extensive multidermatomal sensory block. 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 ESP
block holds promise as a simple and safe technique for thoracic analgesia
in both chronic neuropathic pain as well as acute postsurgical or posttraumatic pain.
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cult to manage, and patients often show a poor or limited response
to analgesic medications or experience intolerable adverse effects. Interventional procedures targeting the central and peripheral nervous system are an alternative but the current evidence
for their efficacy is limited. In addition, many of the described
techniques (eg, pulsed radiofrequency, spinal cord stimulation,
and intrathecal injection of local anesthetic, steroids, and other
medications) are invasive, require specialized expertise, and carry
the risk of serious complications.
We present the first description of a novel yet simple
interfascial plane block, the erector spinae plane (ESP) block,
and its successful application in 2 cases of severe thoracic neuropathic pain as well as 2 cases of acute postsurgical pain. We discuss the relevant anatomy and also present evidence from an
anatomical and radiological investigation in fresh cadavers for
its presumed mechanism of action.
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at T5 and extending several dermatomes inferiorly. There was significant sleep disturbance and impairment of quality of life. Physical examination revealed allodynia and hyperesthesia over the
2
affected dermatomes with a primary trigger point over the T5 dermatome 3 to 4 cm lateral to the neuraxial midline. Pain management up to that point had included pregabalin (600 mg daily at
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FIGURE 1. The ultrasound-guided ESP block performed superficial to erector spinae muscle (ESM) in the first patient of the case series. Inset
picture shows patient in seated position with probe placed in a parasagittal plane 3 cm lateral to the midline at the level of the fifth thoracic
vertebra. A, The needle (arrowheads) is inserted in a cephalad-to-caudad direction to place the tip between the rhomboid major muscle
(RMM) and ESM. B, Injection here creates a linear pattern of local anesthetic spread that displaces the ESM downward.

from T2 to T9 in a cephalocaudad direction, and from a line 3 cm
lateral to the thoracic spine to the midclavicular line in an anterior–
posterior direction (Figs. 2A, B). The axilla and medial aspect of
the upper arm also exhibited sensory blockade. The patient subsequently reported recurrence of the pain 36 hours after the initial
block, and the block was repeated twice more in the clinic on consecutive days with 20 mL of 0.25% bupivacaine, which provided
complete analgesia lasting about 12 hours on average each time.
The patient further reported that his pain, when it did recur, had
significantly diminished in severity to NRS 3/10 at rest. The characteristics of his pain had also changed: it no longer radiated into
the chest wall and was largely confined to the back, hyperesthesia
was reduced, and the allodynia had resolved.

At this point, given the dramatic improvement in symptoms and quality of life, we inserted a 19-gauge epidural catheter
(FlexTip Plus; Teleflex, North Carolina) 5 cm into the interfascial
plane superficial to erector spinae muscle (using the same
ultrasound-guided technique and needle approach described previously) to facilitate a course of intermittent boluses of local anesthetic. The catheter was inserted through a 17-gauge Tuohy needle
after a bolus injection of 20 mL of 0.25% bupivacaine to open
the interfascial plane. The catheter was retained for 5 days in total
with the patient returning to the clinic daily for a bolus injection of
20 mL of 0.25% bupivacaine. A sensory block over the T2 to T9
dermatomes and complete analgesia was consistently obtained
within 20 minutes after each injection. The course of injections
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for their clinical effect.
spinous processes is thicker, being composed of the spinalis portion
Methods: The blocks were performed in 3 fresh cadavers. The ESP and
of the erector spinae muscle group as well as the transversospinalis
retrolaminar blocks were performed on opposite sides of each cadaver at
muscle group,ofwhich
comprises
the multifidus, rotatores, semisCopyright © 2016 American Society
of Regional Anesthesia and Pain Medicine. Unauthorized reproduction
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the T5 vertebral level. Twenty milliliters of a radiocontrast dye mixture
pinalis, interspinalis, and intertransversarii muscles (Fig. 1). These
was injected in each block, and injectate spread was assessed by magnetic
differences can conceivably result in different patterns of local anresonance imaging and anatomical dissection.
esthetic spread, which may in turn have implications for their clinResults: Both blocks exhibited spread to the epidural and neural foramiical effect. To examine if this was the case, we therefore performed
nal spaces over 2 to 5 levels. The ESP block produced additional spread to
a comparative study of injectate spread following the ESP block
intercostal spaces over 5 to 9 levels and was associated with a greater extent
and retrolaminar block in fresh cadavers, using both magnetic resof craniocaudal spread along the paraspinal muscles.
onance imaging (MRI) and anatomical dissection.
Conclusions: The clinical effect of ESP and retrolaminar blocks can be
explained by epidural and neural foraminal spread of local anesthetic. The
ESP block produces additional intercostal spread, which may contribute to
more extensive analgesia. The implications of these cadaveric observations
require confirmation in clinical studies.
Regional Anesthesia and Pain Medicine • Volume 43, Number 6, August 2018
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METHODS
The study procedures were performed on 3 fresh human cadavers in the Multidisciplinary Lab of Penn State College of Medicine, Milton S. Hershey Medical Center, Hershey, Pennsylvania.
The Institutional Review Board of Ethics of Penn State Hershey
College of Medicine, Pennsylvania, approved the study for exemption from formal review.

T

he erector spinae plane (ESP) block is an ultrasound-guided
regional anesthetic technique for analgesia of the thoracic
and abdominal wall.1,2 It involves injection of local anesthetic into
the musculofascial plane deep to the erector spinae muscles and
superficial to the tips of the transverse processes. Cadaveric and
clinical evidence suggests that the local anesthetic may penetrate
anteriorly through the intertransverse connective tissues into the
paravertebral space where it acts on the ventral rami of spinal nerves1,2;
local anesthetic may also reach and block the rami communicantes
and sympathetic chain to produce visceral analgesia.3
It has been suggested4,5 that the ESP block is identical to another paraspinal regional anesthesia technique, the retrolaminar
block,6,7 which also involves injection into the musculofascial
plane between the paraspinal muscles and underlying vertebrae.
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Erector Spinae Plane and Retrolaminar Blocks
The same cadaver was used for both block techniques to
minimize bias from varying body mass and tissue quality. Each
cadaver was randomly allocated to receive an ESP block on either
the left or right side of the body, and a retrolaminar block was performed on the opposite side. Both blocks were performed with the
cadaver in a prone position and at the level of the T5 vertebra, which
was identified using ultrasonography and a counting-down approach
from the T1 transverse process–first rib junction. A 40-mL solution
comprising 35 mL of 0.9% normal saline, 4 mL of methylene blue,
and 1 mL of gadopentetate dimeglumine (Magnevist; Bayer Healthcare LLC, Whippany, New Jersey) was prepared for each cadaver,
and 20 mL of this solution was injected in each block. All injections were performed by an investigator with experience in both
techniques (S.D.A.).
The ESP block was performed by placing a high-frequency
PAIN
(12–15 MHz) linear-array ultrasound transducer in a longitudinal
parasagittal orientation over the tip of the transverse processes and
inserting a 22-gauge 80-mm needle (Stimuplex Ultra 360; B. Braun,
Bethlehem, Pennsylvania) in a caudal-to-cranial direction in plane
with the ultrasound beam to contact the tip of the T5 transverse process. Correct needle tip position was confirmed by the injection of
0.5 to 1 mL of 0.9% normal saline and visualization of linear fluid
spread that distended the fascial plane between the erector spinae
muscle and the transverse process (Fig. 2). This was followed by injection of 20 mL of the radiocontrast dye solution.
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has never been systematically investigated. However, there are
the paraspinal back muscles and underlying thoracic vertebrae. The ESP
significant anatomical and technical differences between the 2
block targets the tips of the transverse processes, whereas the retrolaminar
techniques: the retrolaminar block targets the lamina instead of
block targets the laminae. We investigated if there were differences in
the transverse process, and thus the injection point is more medial
injectate spread between the 2 techniques that would have implications
and deeper. The muscle layer over the lamina and adjacent to the
for their clinical effect.
spinous processes is thicker, being composed of the spinalis portion
Methods: The blocks were performed in 3 fresh cadavers. The ESP and
of the erector spinae muscle group as well as the transversospinalis
retrolaminar blocks were performed on opposite sides of each cadaver at
muscle group, which comprises the multifidus, rotatores, semisthe T5 vertebral level. Twenty milliliters of a radiocontrast dye mixture
pinalis, interspinalis, and intertransversarii muscles (Fig. 1). These
was injected in each block, and injectate spread was assessed by magnetic
differences can conceivably result in different patterns of local anresonance imaging and anatomical dissection.
esthetic spread, which may in turn have implications for their clinResults: Both blocks exhibited spread to the epidural and neural foramiical effect. To examine if this was the case, we therefore performed
nal spaces over 2 to 5 levels. The ESP block produced additional spread to
a comparative study of injectate spread following the ESP block
intercostal spaces over 5 to 9 levels and was associated with a greater extent
and retrolaminar block in fresh cadavers, using both magnetic resof craniocaudal spread along the paraspinal muscles.
onance imaging (MRI) and anatomical dissection.
Conclusions: The clinical effect of ESP and retrolaminar blocks can be
explained by epidural and neural foraminal spread of local anesthetic. The
ESP block produces additional intercostal spread, which may contribute to
METHODS
more extensive analgesia. The implications of these cadaveric observations
require confirmation in clinical studies.
The study procedures were performed on 3 fresh human ca-
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To the Editor
⁎

The erector spinae plane (ESP) block is a pain management strategy
for both pediatric and adult patients undergoing abdominal and thoracic surgeries [1–3]. In the ESP block, local anesthetic is injected into
the interfascial plane block between the erector spinae and the underlying transverse process. With respect to a paravertebral nerve block
and epidural anesthesia, the ESP block may be a safer option because of
sense injection site. However, complications such as pneumothorax and
artery puncture are theoretically possible. Herein, I present a case of
pneumothorax after the ESP block.
The case was a 73-year-old woman (155 cm, 43 kg) who underwent
left total mastectomy. Five years previously, she received left radical
mastectomy. Considering the potential for postoperative pain, we
scheduled a combined approach of general anesthesia and regional
anesthesia. Rahter than a pectoralis nerve block, we selected the ESP
block because of reoperation. First general anesthesia was performed
using 1% propofol 80 mg, fentanyl 100 μg, and rocuronium bromide
50 mg. Tracheal intubation was easily performed 5 min later. The patient was then placed in the right lateral position. A high–frequency
linear ultrasound transducer was attached to her back at the T4 vertebral level and moved to the spinouts process. On the ultrasound
image, the interfascial plane between the erector spinae and the under
lying transverse process was identiﬁed at a depth of 2.5 cm. A needle
was advanced in the interfascial plane and 20 mL of 0.25% levobupivacaine was injected into the space. Three minutes later, the up of the
left lung could not be conﬁrmed. On the ultrasound image, the left lung
did not move and a left pneumothorax was diagnosed. The surgery
stopped a chest drainage tube was inserted. On the next day, re-surgery
was performed without complications. Even though the ESP block is a
sensory nerve block, the potential for pneumothorax must be
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Değişen akımlar ve Türkiye'de rejyonal anestezi uygulamaları

Epidural Anestezi ?

Changing trends and regional anesthesia practices in Turkey

Paravertebral Blok ?

Yavuz GÜRKAN,1 Alparslan KUŞ,1 Can AKSU,1 Çiğdem OHTAROĞLU,2
Mine SOLAK,1 Kamil TOKER1

“ESP BLOĞUNUN EN ÖNEMLİ AVANTAJI EMNİYETLİ VE KOLAY UYGULANABİLİR BİR BLOK
OLMASIDIR”

Pektoral Bloklar ?
Özet

Serratus Plan Bloğu?

Amaç: Ultrasonografinin rejyonal anestezi (RA) pratiğine girmesi RA’de önemli gelişme ve değişimlere neden olmuştur. Bu
gelişmeler RA uygulama yöntemleri ve blok seçimlerini de etkilemiştir. Bu çalışmanın amacı ülkemizde RA’da kullanılan araç
ve uygulamalar hakkında bilgi sahibi olmaktır.
Gereç ve Yöntem: 2011 senesi Ulusal RA Kongresi sırasında kongre katılımcılarına 10 sorudan oluşan bir anket formu
dağıtıldı. Demografik verilerin yanı sıra RA tekniklerinden hangilerini uyguladıkları ve periferik sinir bloğu uygulamalarında
sinir lokalizasyonu için kullandıkları yöntemler soruldu. Katılımcılara RA konusunda aldıkları eğitimlerini yeterli görüp görmedikleri ve bir RA kursuna katılıp katılmadıklarını soruldu.
Bulgular: Formlar 95 kişi tarafından dolduruldu. En sık uygulama spinal anestezi idi. Periferik sinir blokları RA uygulamalarının sadece %12’sini kapsamaktaydı. En sık uygulanan periferik sinir bloğu ise aksiller bloktu. En yaygın kullanılan sinir
lokalizasyon yöntemi öncelikle nörostimülasyon ve takiben ultrasonografi idi. Katılımcıların %58’inin aldıkları RA eğitimi
yeterli bulmadıkları, %50’sinin mesleki gelişim amacıyla bir kursa katıldığı tespit edildi.
Sonuç: Sinir lokalizasyonunda en sık nörostimulasyon kullanıldığı ancak ultrasonografinin de hızla yaygınlaştığı gözlenmiştir. En sık uygulama nöroaksiyal bloklardır. RA eğitimin hala geliştirilmesi kanaatindeyiz.

ESP Bloğu?
Retrolaminar blok ?
Rhomboid Blok ?

Anahtar sözcükler: Anket; rejyonal anestezi; Türkiye; ultrason.

Summary

Objectives: Introduction of ultrasound into regional anesthesia (RA) practice has resulted in important changes and developments
in RA. These developments have had a major influence on the way of practice and choice of blocks. The purpose of this study was to
present the most recent instruments used in RA and clinical applications in our country.
Methods: A questionnaire consisting of 10 questions were distributed to the participants of the National RA Congress in 2011. Besides demographic data, RA techniques used and the method of nerve location was questioned. Participants were asked whether they
were satisfied with their training in RA and if they participated in a RA course.
Results: A total of 95 participants filled out the forms. Spinal anesthesia was the most commonly performed technique. Peripheral
nerve blocks constitute only 12% of RA practice. Axillary block was the most commonly performed peripheral nerve block technique.
The most commonly used nerve localization methods were nerve stimulation and ultrasound. The majority of the participants (58%)
were not satisfied with their RA training and half (50%) participated in a course for continuing medical education.
Conclusion: Nerve stimulation is the most performed method, whereas US is increasingly becoming popular. The most commonly
performed blocks are central neuroaxial blocks. All in all, there is still room for improvement in RA training.
Key words: Survey; regional anesthesia; Turkey; ultrasound.
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