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Breast cancer is the most common oncological 
disease among women in the population of Western 
countries. it affects nearly 1.5 million patients per 
year globally [1]. Despite the increasing number of 
cases, early detection and diagnosis are constantly 
improving. Growing social awareness and greater 
availability of oncological procedures cause more 
patients to require surgical treatment. Oncological 
breast surgery has evolved significantly in the last 
two decades, and breast conserving therapy (Bct), 
followed by radiotherapy and oncoplastic proce-
dures, is replacing the less frequently performed 
radical procedures. Particular emphasis is placed on 
limiting the extent of the procedure, comprehensive 
treatment, and individualization. the change of ap-
proach, multidisciplinary and comprehensive treat-
ment, and better knowledge about cancer biology 
have all improved patients’ survival from 45–50% 
at the beginning of the 20th century to almost 90% 
today [2]. currently, a patient suffering from breast 
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cancer is managed by a multi-profile team of spe-
cialists who form the breast cancer units (BcUs).  
An indispensable member of the BcU is the anes-
thesiologist, while acute postoperative pain is 
treated and supervised by the anesthesia care team. 
Despite the significant reduction in the extent of 
procedures, breast surgery is associated with sig-
nificant postoperative pain and an elevated risk of 
developing chronic pain [3]. Given the above, opti-
mal pain control, including choosing a proper an-
esthesia technique, represents the critical element 
of multidirectional perioperative care. the gold 
standard of treatment in acute postoperative pain 
is multimodal analgesia, an indispensable part of 
which is the use of infiltration techniques with local 
anesthetic (lA) and regional anesthesia techniques 
[4]. Among them, paravertebral block (PvB) has 
been the gold standard of care for the past decades 
and still remains the treatment of choice for exten-
sive procedures [5]. Nevertheless, in recent years the 

Corresponding author:
Wojciech Gola, Faculty of Medicine and Health Sciences, 
Jan Kochanowski University, 5 Żerowmskiego St.,  
25-369 Kielce, Poland, e-mail: golawojtek@gmail.com

Abstract
Breast surgeries belong to the most frequently performed procedures and are often as-
sociated with a high intensity of pain in the postoperative period. Regional anesthesia 
techniques, and paravertebral block, have been the gold standard of postoperative pain 
management for major breast cancer surgeries. In recent years, the development of new 
techniques of regional anesthesiology, which is due to the extensive implementation 
of ultrasound imaging, has enabled the use of a number of new blockades. The “new 
players” in regional anesthesiology include numerous fascial plane blocks. Fascial plane 
blocks are often technically easier and less invasive compared to, for example, paraver-
tebral blockade. The core mechanism of action in fascial blocks consists in blocking the 
nerve structures that supply a certain area of the trunk after deposition of local anes-
thetic (LA) within the fascial and fasciomuscular compartments. In addition to direct 
nerve blockade, there are other potential mechanisms of analgesia such as systemic 
effects. This idea differs from the traditional concept of nerve and plexus blocks, but it 
should be remembered that the final effect of a fascial plane block and its extent can be 
extremely variable across individual cases. According to the current state of knowledge, 
an alternative to paravertebral blockade may be PECS blockade. The available options 
also include erector spinae plane block (ESPB) and serratus plane block (SPB), however 
their recommendation in breast surgery requires more extensive scientific evidence.

Key words: postoperative pain management, regional anesthesia, breast surgery, 
fascial plane blocks.
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development of regional anesthesia has allowed  
the use of new anesthetic techniques; the most im-
portant are fascial plane blocks. Among them, appli-
cations in oncological breast surgery, supported by 
evidence-based medicine (eBM), include PecS i and 
PecS ii blockades, serratus plane block (SPB), and 
erector spinae plane block (eSPB) [5].

in the latest scientific reports, special attention 
is drawn to the influence of the applied anesthesia 
techniques (both systemic and regional) on the final 
oncological prognosis of patients [6]. Despite the 
available studies, there is a lack of well-designed, ran-
domized, multicenter reports describing this issue. 

FasCial plane bloCks in breast surgery
traditionally, nerve and plexus blocks consist of 

the direct deposition of lAs in the vicinity of the de-
fined nervous structure. the subsequent diffusion 
of the deposited lA into the neural tissue causes 
reversible blockade of the voltage-gated sodium 
channels, inhibiting action potential formation and 
all-or-nothing nociceptive afferentation distal to 
the blockage site. the broad access to ultrasound 
in regional anesthesiology and the significant de-
velopment of knowledge concerning its usage has 
led to the evolution of numerous new options for 
lA deposition, such as compartment or fascial plane 
blocks (FPBs) [7]. the concept of FPBs tends to fall 
outside the traditional approach to nerve and plex-
us blocks. the main rule classifying a given blockade 
in the compartment group is the drug deposition 
in a potential compartment delimited by two fas-
cial plaques (interfascial). the deposition of lAs in 
the appropriate interfascial compartment usually 
takes place within the course of the nerve struc-
tures which supply the appropriate area of the body 
(most often the torso), and the spread of lAs causes 
a sufficiently wide blockade of the nerve struc-
tures, thus inducing the desired analgesic effect [8].  
Another type of compartment blockade is the con-
cept of lA supply in a given interfascial space with 
subsequent distribution and penetration of the 
medication to a dedicated area that is usually remote 
from the injection site and contains target nerve 
structures (e.g., erector spine plane block (eSPB)) [9]. 

Several described types of FPBs are used as an 
analgesic element in breast surgery. the blockades 
used in breast surgery that offer the best support 
according to the scientific evidence include [5]:
•	 PecS i and PecS ii blockades,
•	 SPB,
•	 eSPB.

MeChanisM oF aCtion oF FasCial plane bloCks
Although compartment blocks have been func-

tioning in the world of regional anesthesiology for 

a long time, the exact mechanism of action of all 
blockades has not been defined fully. the poten-
tial space between the fascial plaques, between 
which we deposit the lA, is filled primarily with adi-
pose tissue, collagen, and the glycosaminoglycan 
matrix, which makes the deposited lA capable of 
broad transmission [10]. Secondary to drug deliv-
ery, several factors are responsible for the extent of 
its spread along the fascial plaques. the first is the 
simple diffusion of the drug along a pressure gradi-
ent. At the same time, the lA can diffuse both in 
the fascial compartment and into the adjacent tis-
sues (muscles) and compartments through micro-
pores compacted in the fascial plates on the basis 
of a concentration gradient [8]. Another element is 
the influence of the fascia’s resting tension and the 
function of the adjacent muscles. elderly patients 
have a reduced passive tension of the fascia, which 
may negatively affect the extent of the developing 
blockage. An analogous situation is created by the 
use of neuromuscular blockade and reduction of 
the passive tension of muscles and fascia in patients 
under general anesthesia. Another key factor is the 
needle insertion path, the delivery rate, and the 
pressure generated during lA injection. the spread 
of lAs in a given fascial compartment and blockage 
of nerve structures contained therein represent the 
basic elements responsible for the analgesic effect 
and the extent of the blockade that arises. However, 
despite the blockade of specific nerve structures, 
the scope of the sensory block (dermatomal block 
distribution) is rather variable and may, in some 
situations, be significantly limited. Nevertheless, re-
search shows that the final analgesic effect does not 
always depend on the extent of dermatomal distri-
bution, which also suggests other mechanisms of 
analgesia [11, 12]. Soft tissues, muscles, fascia, and 
ligaments are surrounded by numerous nocicep-
tors, which are activated only in the event of an in-
jury and inflammation at a given site, making the 
tissue sensitive to pain stimuli [13]. the distribution 
of lAs to the adjacent, deeper tissues beyond the 
interfascial space (muscles, fascia, ligaments) blocks 
the above nociceptors, preventing their stimulation 
and hyperalgesia. in addition, tissue incision and 
surgical trauma after the blockade may facilitate  
the penetration of the drug into adjacent structures, 
favoring a broader analgesic effect. Muscle spasm 
and the associated focal ischemia of the muscle  
tissue are also a source of pain after some surgical 
procedures (e.g., breast surgery). therefore, block-
age of motor fibers and lA diffusion to adjacent 
muscle structures is a potential mechanism of an-
algesia in some compartment blocks [14]. One such 
example is the PecS blockade, where mostly motor 
fibers are blocked, and yet the analgesic effect is 



264

Wojciech Gola, Szymon Białka, Agata Andrzejewska, Piotr Palaczynski, Hanna Misiołek

preserved [15, 16]. in the case of certain compart-
ment blockades (e.g., eSP blockade), one of the ele-
ments of analgesia, apart from the direct blockade 
of the nerve structures at the site of lA adminis-
tration, is its distribution and diffusion through 
the collagen barrier (the so-called intertransverse 
connective tissue complex) to the paravertebral 
space, thereby causing paraspinal blockade [17, 18]. 
it should be borne in mind that only a  minor 
amount of the total lA dose deposited can pen-
etrate through collagen complexes into adjacent 
structures (e.g., into the paravertebral space, ad-
jacent myofascial structures); hence, after most 
fascial blockades, including after eSPB, the final ef-
fect is inconsistent, and the extent of the blockade 
can vary considerably. Another essential element 
of any blockage is the administered dose of lA. in 
compartment blockades, lAs usually need to pass 
through a considerable distance in order to pro-

duce a clinically significant blocking effect. Hence, 
compartment blocks are referred to as volumetric 
blocks, which means that the volume of lA admin-
istered is the key factor, while the concentration 
matters to a smaller extent. Distinct types of nerve 
fibers have various levels of sensitivity to the admin-
istered lAs. the transmission of nociceptive stimuli 
can be attributed mainly to the smallest unmyelin-
ated c fibers and myelinated A-delta fibers. long-
acting amide lAs, most often used in FPBs, show 
a predilection for c fibers and, to a lesser extent, for 
A-delta and A-beta [19]. this is due to the greater 
solubility of these molecules in lipids and a higher 
pKa (dissociation constant), which facilitates diffu-
sion inside the neuron and blockage of unmyelin-
ated fibers. Hence, even using lower concentrations 
of long-acting amide lAs in compartment blocks, 
a nociceptive effect is obtained [20]. it should be 
noted that a significant part of the lAs adminis-
tered during distribution also goes to the systemic 
circulation, and only a small part of it is responsible 
for the direct blockage of nerve fibers. Based on the 
analgesic effects of the systemic administration of 
lidocaine, in the case of volume blockade, the sys-
temic effects may also be a postulated mechanism 
of analgesia [21, 22]. it remains uncertain whether 
the long-acting amide lAs (bupivacaine, ropiva-
caine) most often used in compartment blockades 
exhibit a similar effect of systemic analgesia [23] in 
the obtained plasma concentrations.

peCs i and peCs ii bloCkades
PecS blocks were first mentioned in 2011. Blan-

co described fifty patients undergoing breast sur-
gery who underwent a new method of analgesia, 
which consisted of the supply of lAs in the interfas-
cial compartment between the pectoralis major and 
pectoralis minor (“pecs block”), achieving satisfacto-
ry analgesic effects [24]. At present, PecS blockades 
include PecS i and PecS ii, with the latter being the 
most widely used in breast surgery. 

Figures 1 and 2 present the anatomy of the PecS 
blockades.

PecS i blockade is performed under ultrasound 
control and consists of the supply of lAs within the 
interfascial compartment between the two pectoral 
muscles, the pectoralis major and pectoralis minor, 
in the vicinity of the thoracobrachial artery. there 
are two nervous structures along the course of the 
aforementioned artery: the lateral thoracic nerve 
and the medial nerve. the lateral and medial pec-
toral nerves are mixed sensorimotor nerves which 
originate in the brachial plexus and supply both 
pectoral muscles. Blockade of these nerve struc-
tures is essential to achieve the analgesic effect. 
that said, in the case of PecS i blockade, there were 

Figure 1. Anatomy of PECS blockades (cross section of the chest). 
PMM – pectoralis major muscle, PmM – pectoralis minor muscle, 
SM – serratus anterior muscle [Source: AnatomageTable]

Figure 2. Anatomy of the PECS blockades (after removal of 
pectoralis major muscle). PMM – pectoralis major muscle, 
PmM – pectoralis minor muscle, SM – serratus anterior muscle,  
LTN – long thoracic nerve, lateral and medial pectoral nerves 
[Source: AnatomageTable]



265

Fascial plane blocks for breast surgery –  current state of knowledge

no positive results in the form of the reduced inten-
sity of postoperative pain following oncological pro-
cedures of the mammary gland, and the use of this 
blockade is limited to minor procedures within the 
pectoralis major muscle [25]. this is mainly due to 
the limited extent of the blockade, which only par-
tially covers the innervation of the mammary gland.

PecS ii blockade is a modification of the PecS 
i blockade, and the deposition of the drug occurs in 
two compartments, between the pectoral muscles 
and between the pectoralis minor and the ser-
ratus anterior. the administration of lAs between 
the pectoral muscles makes it possible to obtain 
a blockade of the pectoral nerves (similar to the 

PecS i blockade). if the drug is deposited between 
the pectoralis minor and the serratus anterior, the 
intercostal nerves (anterior branches of the spinal 
nerves) are blocked from the level of t2 to t5 and 
the long thoracic nerve supplying the serratus an-
terior. in order to obtain the optimal blockade effect 
due to a sufficiently wide distribution of the lAs, the 
needle insertion point should be at the level of the 
3rd to 4th rib within the thoracic fold (Figures 3 and 4). 
correct positioning of the probe and location of so-
noanatomical structures allows lAs to be deposited 
in two interfascial compartments using only one 
tissue puncture. there also exists a modification of 
the block with lA delivery below the serratus an-

Figure 3. Sonoanatomy of the PECS II blockade. PMM – pectoralis major muscle, PmM – pectoralis 
minor muscle, SM – serratus anterior muscle, r4 – acoustic shadow of the 4th rib

Figure 4. PECS II blockade. The yellow arrows indicate the place of the LA deposition (interfascial 
plane between two pectoralis muscles and between pectoralis minor and serratus anterior muscle). 
PMM – pectoralis major muscle, PmM – pectoralis minor muscle, SM – serratus anterior muscle, r4 – 
acoustic shadow of the 4th rib
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terior [24]. However, the above modification does 
not affect the scope of the blockade. After proper 
lA deposition, the obtained range of blockade is 
significantly wider compared to PecS i and covers 
the pectoral muscles, the serratus anterior, the skin 
around the mammary gland, and partially the axil-
lary fossa. 

in the light of the current evidence, PecS ii block-
ade in patients undergoing oncological procedures 
of the mammary gland reduces the intraoperative 
and postoperative opioid requirement and reduces 
the postoperative intensity of pain [26, 27]. two 
meta-analyses also demonstrate a similar effect 
of PecS ii blockade in the reduction of postopera-
tive pain compared to the paravertebral blockade  
[28, 29]. that said, it should be noted that paraverte-
bral blockade most often allows one to obtain a more 
prolonged analgesic effect which lasts more than  
18 hours. PecS ii blockade is therefore recommended 
as an alternative to PvB in the case of oncological 
procedures of the mammary gland but without re-
vision of the axillary fossa. in the case of procedures 
extended to the axillary fossa, additional infiltration 
of this area should always be considered [5].

serratus plane bloCk
SPB blockade was described in 2013. Blanco  

et al. presented a description of four cases of using 

SPB in neuropathic pain in the thoracic region [30]. 
the blockade is most often performed in the fascial 
compartment on the anterior surface of the serratus 
anterior (between the serratus anterior and the latis-
simus dorsi). the blockade is preceded by ultrasound 
localization of the basic anatomical structures: the 
level of the fifth rib at the height of the midaxillary 
line, the serratus anterior, and the latissimus dorsi. 
Deposition of about 20 ml of lAs in the spaces 
between the above-mentioned muscles provides 
a wide range of analgesia in the anterolateropos-
terior region of the rib cage at the t2–t9 level. SPB 
modification described in later years characterizes 
the deposition of lAs below the serratus anterior 
(between the muscle and the anterior surface of the 
rib). At the moment, there is no convincing evidence 
that any version of SPB [31] is more effective in terms 
of blockade (Figures 5 and 6). the use of SPB block-
ade in breast cancer surgery, compared to placebo, 
reduces the intensity of pain in the postoperative pe-
riod but without reducing the need for opioids [32].

Additionally, the available studies comparing 
SPB with PvB have proven much higher effective-
ness in reducing pain in the latter [33]. However, 
SPB may be a particularly useful additional element 
of analgesia in extensive oncoplastic, reconstruc-
tive breast surgery with the displacement of flaps 
from the latissimus dorsi muscles. this is related to 
the blockade of the long thoracic nerve, which in-
nervates the above-mentioned muscular structure. 
this blockade may also be used in postmastectomy 
pain syndrome (PMPS), which may affect up to 20% 
of patients after mastectomy and is most often 
charac terized by a neuropathic character (typically 
located within the armpit and the anterior and late-
ral regions of the chest) [34]. SPB blockade as an ele-
ment of multidirectional PMSP treatment may be an 
alternative to central blockades, PvB, or intercostal 
nerve blockade [31]. 

ereCtor spinae plane bloCk 
eSP blockade is an ultrasound-guided compart-

ment block used as part of multimodal analgesia, 
mainly after abdominal and thoracic surgery. the first 
description of the blockade was presented in 2016. 
Forero et al. presented the effect of eSP blockade in 
the interventional treatment of neuropathic pain af-
ter thoracic surgery [18]. the following years and sci-
entific reports influenced the broad development of 
indications for the blockade and its implementation 
in various clinical situations. eSP blockade consists of 
the deposition of lAs in the fascial compartment be-
tween the erector muscle of the spine and the trans-
verse process of the thoracic vertebrae. in the case 
of breast surgery, the t3–t5 level is recommended 
for lA injections. the administration of lAs at the 

Figure 5. Serratus plane block – ultrasound probe localization and 
site of needle insertion

Figure 6. Sonoanatomy of serratus plane block. White arrow 
indicates the tip of the needle in the interfascial plane between 
latissimus dorsi muscle and serratus anterior. LD – latissimus dorsi 
muscle, SA – serratus anterior muscle
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appropriate level and in the relevant fasciomuscular 
compartment guarantees broad transmission of the 
drug in the cephalic and caudal directions. Figure 7 
demonstrates the anatomy of the thoracic paraspi-
nal region. in addition to distribution in the sagittal 
plane, the resting tension of the tissues (muscles 
and fascia) also causes the penetration of the drug 
towards the intercostal and medial spaces. Another 
postulated element is the penetration of the drug 
through the collagen complex separating the inter-
transverse connective tissue to the paravertebral 
space. in the case of eSP, the paravertebral blockade 
effect may reduce not only the somatic but also the 
visceral component of pain [17, 18]. 

eSP blockade, as one of the youngest in the 
world of regional anesthesiology, can potentially 
be used in breast surgery and become an alterna-
tive to PvB or PecS blockade, but it requires further 
good-quality research and meta-analyses. the cur-
rent studies suggest that the use of this blockade in 
surgery of the mammary gland reduces pain inten-
sity and the need for opioids in the postoperative 
period [35]. these data, however, require confirma-
tion in subsequent, especially comparative studies 
with such blockades as PecS or PvB.

surgiCal site inFiltration with la
local infiltration of the surgical wound using lAs, 

performed by the operator during the surgical pro-
cedure, constitutes one of the basic elements of mul-
timodal analgesia after most surgical procedures [4]. 
it is also an established method in the vast majority of 
breast surgery. it should be considered in mammary 
gland surgery with slight and moderate tissue trau-
ma (e.g., lumpectomy, Bct procedures). the use of 
local infiltration in the above cases reduces postop-

erative pain intensity and the need for opioids [36]. 
Due to the specificity and complexity of the innerva-
tion of the axillary fossa (nerve structures from both 
the brachial plexus and cutaneous branches of the 
lateral intercostal nerves), none of the commonly 
used regional blockades, both compartment and 
PvB, fully cover this area. therefore, in the case of 
breast surgery involving the axillary fossa, such as 
sentinel lymph node dissection (SlND) or axillary 
lymph node dissection (AlND), additional lA infil-
tration of the axillary fossa should be considered 
in addition to the main blockage (PvB, PecS, eSP). 
Usage of infiltration techniques should also take 
account of the limited duration of the infiltration-
induced effect, usually up to 6 hours after the end of 
surgery [5]. An alternative is the use of an implanted 
catheter within the operated site. Nevertheless, such 
a technique is not strongly reflected in the current 
recommendations for oncological procedures of the 
mammary gland [36, 37].

adjuvants in onCologiCal breast surgery
One of the methods used to extend the dura-

tion of the regional blockade is intravenous or peri-
neural adjuvants. the adjuvants most often used in 
clinical practice are adrenaline, sodium bicarbon-
ate, buprenorphine, tramadol, magnesium sulfate, 
dexamethasone, clonidine, and dexmedetomidine. 
Among those, the most optimal clinical effect with 
the best safety profile is demonstrated by dexa-
methasone [38]. in both large and small oncologi-
cal breast surgery, intravenous administration of 
dexamethasone 1 hour prior to surgery significantly 
reduces pain intensity up to 24 hours in the post-
operative period [39]. the risk of postoperative nau-
sea and vomiting is also significantly reduced for up 
to 6 hours after the end of the procedure [39, 40]. 
One limitation in the preoperative intravenous ad-
ministration of dexamethasone may be the frequent 

Figure 8. Sonoanatomy of the erector spinae plane block. TM – tra
pezius muscle, rhomboid muscle, TP – transverse process. Yellow 
arrow indicates site of LA deposition

Figure 7. Anatomy of the thoracic paraspinal region (after removal 
of trapezius and rhomboideus muscles). ESM – erector spinae mus
cle, TP – transverse processes [Source: AnatomageTable]
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(50–70%) occurrence of severe, burning pain in the 
perineum, especially when administered rapidly in 
a small volume. this can be prevented by diluting 
the drug in 50 ml of 0.9% Nacl and infusing it over 
a period of 10–15 minutes [4].

inFluenCe oF the type oF anesthesia  
on the onCologiCal prognosis 

the perioperative period is associated with 
surgical stress, increased angiogenesis induced by 
the applied pharmacotherapy, and immunomodu-
latory effects, which may worsen the oncological 
prognosis and increase the risk of tumor metastasis 
[6]. When choosing the anesthesia technique and 
the type of pharmacotherapy, the anesthesiologist 
may be able to minimize the surgical stress and the 
adverse effects associated with it. there is strong 
evidence that the stress associated with surgical 
trauma is related to the risk of cancer progression in 
some solid neoplasms [41]. Pain secondary to tissue 
damage after surgical trauma and the concomitant 
inflammation cause activation of the hypothalamic-
pituitary axis and hyperresponsiveness of the sym-
pathetic system, thus contributing to the promotion 
of immunosuppression in the perioperative period, 
as evidenced by the decrease in the cytotoxic activ-
ity of natural killer (NK) cells [42]. in addition, the 
perioperative use of opioids in the form of mor-
phine causes an immunomodulatory effect, impair-
ing the function of immune cells, t lymphocytes, 
including NK cells, and inhibiting the production of 
a group of proinflammatory cytokines such as il-6 
or tNF-a [43]. interestingly, this effect seems to be 
much less intense when synthetic opioids such as 
fentanyl or sufentanil are used [41]. Studies have 
also shown the effect of morphine on promoting 
neoangiogenesis by activating the receptor for the 
vascular endothelial cell growth factor (veGF) and 
thus increasing the risk of neoplastic metastases 
[44]. the appropriate th1/th2 lymphocyte ratio is 
considered to be the anti-tumor immune profile. 
it has been proven that the use of central block-
ade together with general anesthesia in oncologi-
cal procedures may influence the maintenance of 
the correct th1/th2 ratio [41]. Recent studies also 
suggest that the use of central blockades in on-
cological operations reduces the concentration of 
circulating proinflammatory cyto kines and higher 
values of NK lymphocytes compared to the group 
of patients with opioid analgesia. it is commonly as-
sumed that central blockades have a desirable and 
positive effect on maintaining the proper function 
of the immune system [41, 45]. However, in the light 
of current knowledge, there is not enough research 
to extrapolate the above data to a number of peri-
pheral blockades.

Due to the fact that most of the current research 
on the impact of regional anesthesia techniques in 
oncological surgery on cancer prognosis and tu-
mor metastasis comes from retrospective studies 
based on heterogeneous groups of patients, at the 
moment, there are only weak recommendations 
suggesting that the use of regional anesthesia 
techniques in the perioperative period may affect 
the oncological prognosis. Nonetheless, individual 
studies show significant differences in patients 
operated on, for example, for breast cancer. in the 
study by exadaktylos et al., patients anesthetized 
with PvB and total intravenous anesthesia (tivA) 
achieved significantly higher survival without dis-
ease recurrence and metastases compared to the 
group without regional anesthesia (94% vs. 77% in 
36-month follow-up, respectively) [46]. Additionally, 
experimental research on breast cancer carried out 
in live animal models suggests that regional anes-
thesia reduces perioperative immunosuppression; it 
alleviates perioperative immunosuppression by in-
fluencing the maintenance of NK cell function [47].

ConClusions
Proper postoperative pain control is a key ele-

ment of perioperative care, and breast surgery 
is often associated with high intensity of pain.  
the techniques of regional anesthesiology consti-
tute a key element in the multidirectional approach 
to pain therapy. in addition to the paravertebral 
blockade, which is the gold standard for major on-
cological breast surgery, an alternative is offered by 
several new compartment blocks, in particular the 
PecS ii blockade. One should also remember the use 
of adjuvants to improve the analgesic effect of the 
applied regional blockade. Among the various adju-
vants used, the optimal clinical effect in the surgery 
of the mammary gland, and the best safety profile, 
are shown by dexamethasone. the subject of onco-
logical prognosis in patients undergoing oncoplastic 
breast surgery and the anesthesia technique used 
are also important. currently, there are only weak rec-
ommendations and single studies suggesting that 
the use of regional anesthesiology techniques in 
the perioperative period may affect the oncological 
prognosis of patients undergoing major breast can-
cer surgery. this topic still requires further extensive 
research and strong scientific evidence.

aCknowledgMents
1.  Assistance with the article: Special thanks to Anato-

mage, inc. and Górnośląska Szkoła Ultrasonografii 
in chorzów, Poland, for providing anatomical scans 
taken from the Anatomagetable device.

2. Financial support and sponsorship: none.
3. conflicts of interest: none.



269

Fascial plane blocks for breast surgery –  current state of knowledge

RefeRences
1. Bertozzi N, M Pesce, P L Santi, E Raposio. Oncoplastic breast sur-

gery: comprehensive review. Eur Rev Med Pharmacol Sci 2017; 21: 
2572-2585.

2. Nowecki Z, Jeziorski A (eds.). Chirurgiczne leczenie zmian nowotwo-
rowych piersi. In: Biblioteka chirurga onkologa. Tom 5 (ed. Jeziorski A). 
Via Medica, Gdańsk 2016.

3. Klein SM, Bergh A, Steele SM. Thoracic paravertebral block for breast 
surgery. Anesth Analg 2000; 90: 1402-1405. doi: 10.1097/00000539-
200006000-00026.

4. Misiołek H, Zajączkowska R, Daszkiewicz A, et al. Postoperative pain 
management – 2018 consensus statement of the Section of Regional 
Anaesthesia and Pain Therapy of the Polish Society of Anaesthesio-
logy and Intensive Therapy, the Polish Society of Regional Anaes-
thesia and Pain Therapy, the Polish Association for the Study of 
Pain and the National Consultant in Anaesthesiology and Intensive 
Therapy. Anaesthesiol Intensive Ther 2018; 50: 173-199; doi: 10.5603/
AIT.2018.0026.

5. Jacobs A, Lemoine A, Joshi GP, Van de Velde M, Bonnet F;  
PROSPECT Working Group collaborators#. PROSPECT guideline 
for oncological breast surgery: a systematic review and procedure-
specific postoperative pain management recommendations. Anaes-
thesia 2020; 75: 664-673. doi: 10.1111/anae.14964. 

6. Wall T, Sherwin A, Ma D, Buggy DJ. Influence of perioperative an-
aesthetic and analgesic interventions on oncological outcomes: a nar-
rative review. Br J Anaesth 2019; 123: 135-150. doi: 10.1016/j.bja. 
2019.04.062. 

7. Elsharkawy H, Pawa A, Mariano ER. Interfascial plane blocks: back 
to basics. Reg Anesth Pain Med 2018; 43: 341-346. doi: 10.1097/
AAP.0000000000000750.

8. Chin KJ, Lirk P, Hollmann MW, Schwarz SKW. Mechanisms of action 
of fascial plane blocks: a narrative review. Reg Anesth Pain Med 2021; 
46: 618-628. doi: 10.1136/rapm-2020-102305. 

9. Adhikary SD, Bernard S, Lopez H, Chin KJ. Erector spinae plane 
block versus retrolaminar block: a magnetic resonance imaging 
and anatomical study. Reg Anesth Pain Med 2018; 43: 756-762.  
doi: 10.1097/AAP.0000000000000798. 

10. Stecco A, Macchi V, Masiero S, et al. Pectoral and femoral fasciae: 
common aspects and regional specializations. Surg Radiol Anat 2009; 
31: 35-42. doi: 10.1007/s00276-008-0395-5.

11. Baeriswyl M, Kirkham KR, Kern C, et al. The analgesic efficacy of ul-
trasound-guided transversus abdominis plane block in adult patients: 
a meta-analysis. Anesth Analg 2015; 121: 1640-1654. doi: 10.1213/
ANE.0000000000000967.

12. Børglum J, Jensen K, Christensen AF, et al. Distribution patterns, 
dermatomal anesthesia, and ropivacaine serum concentrations after 
bilateral dual transversus abdominis plane block. Reg Anesth Pain 
Med 2012; 37: 294-301. doi: 10.1097/AAP.0b013e31824c20a9.

13. Mense S. The pathogenesis of muscle pain. Curr Pain Headache Rep 
2003; 7: 419-425. doi: 10.1007/s11916-003-0057-6.

14. Zhang H, Miao Y, Qu Z, Franco CD, Inozemtsev K. Refining a great 
idea: the consolidation of PECS I, PECS II and serratus blocks into 
a single thoracic fascial plane block, the SAP block – a concern on 
the muscle pain. Reg Anesth Pain Med 2020; 45: 480. doi: 10.1136/
rapm-2019-101042.

15. Hidalgo DA, Pusic AL. The role of methocarbamol and intercostal 
nerve blocks for pain management in breast augmentation. Aesthet 
Surg J 2005; 25: 571-575. doi: 10.1016/j.asj.2005.09.003.

16. Bourazani M, Papageorgiou E, Zarkadas G, et al. The role of muscle 
relaxants – spasmolytic (Thiocochlicoside) in postoperative pain 
management after mastectomy and breast reconstruction. Asian  
Pac J Cancer Prev 2019; 20: 743-749. doi: 10.31557/APJCP.2019. 
20.3.743.

17. Chin KJ, Adhikary S, Sarwani N, Forero M. The analgesic efficacy 
of pre-operative bilateral erector spinae plane (ESP) blocks in pa-
tients having ventral hernia repair. Anaesthesia 2017; 72: 452-460. 
doi: 10.1111/anae.13814.

18. Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. The erector 
spinae plane block: a novel analgesic technique in thoracic neuro-
pathic pain. Reg Anesth Pain Med 2016; 41: 621-627. doi: 10.1097/
AAP.0000000000000451.

19. Ford DJ, Raj PP, Singh P, et al. Differential peripheral nerve block 
by local anesthetics in the cat. Anesthesiology 1984; 60: 28-33. doi: 
10.1097/00000542-198401000-00007.

20. Popitz-Bergez FA, Leeson S, Strichartz GR, et al. Relation be-
tween functional deficit and intraneural local anesthetic during 

peripheral nerve block. Anesthesiology 1995; 83: 583-592. doi: 
10.1097/00000542-199509000-00018.

21. Gupta C, Valecha UK, Singh SP, et al. Systemic lidocaine versus 
ultrasound-guided transversus abdominis plane block for postope-
rative analgesia: a comparative randomised study in bariatric sur-
gical patients. Indian J Anaesth 2020; 64: 31-36. doi: 10.4103/ija.
IJA_430_19.

22. Beaussier M, Delbos A, Maurice-Szamburski A, et al. Periopera-
tive use of intravenous lidocaine. Drugs 2018; 78: 1229-1246. doi: 
10.1007/s40265-018-0955-x.

23. Rahiri J, Tuhoe J, Svirskis D, et al. Systematic review of the systemic 
concentrations of local anaesthetic after transversus abdominis plane 
block and rectus sheath block. Br J Anaesth 2017; 118: 517-526. doi: 
10.1093/bja/aex005.

24. Blanco R. The ‘pecs block’: a novel technique for providing anal-
gesia after breast surgery. Anaesthesia 2011; 66: 847-848. doi: 
10.1111/j.1365-2044.2011.06838.x.

25. Cros J, Sengès P, Kaprelian S, et al. Pectoral I block does not improve 
postoperative analgesia after breast cancer surgery: a randomized, 
double-blind, dual-centered controlled trial. Reg Anesth Pain Med 
2018; 43: 596-604. doi: 10.1097/AAP.0000000000000779.

26. Bashandy GMN, Abbas DN. Pectoral nerves I and II blocks in 
multimodal analgesia for breast cancer surgery: a randomized 
clinical trial. Reg Anesth Pain Med 2015; 40: 68-74. doi: 10.1097/
AAP.0000000000000163.

27. Versyck B, van Geffen GJ, Van Houwe P. Prospective double blind 
randomized placebo-controlled clinical trial of the pectoral nerves 
(Pecs) block type II. J Clin Anesth 2017; 40: 46-50. doi: 10.1016/ 
j.jclinane.2017.03.054.

28. Senapathi TGA, Widnyana IMG, Aribawa IGNM, Jaya AAGPS, Ju-
naedi IMD. Combined ultrasound-guided Pecs II block and general 
anesthesia are effective for reducing pain from modified radical mas-
tectomy. J Pain Res 2019; 12: 1353-1358. doi: 10.2147/JPR.S197669.

29. Versyck B, Geffen GJ, Chin KJ. Analgesic efficacy of the Pecs II block: 
a systematic review and meta-analysis. Anaesthesia 2019; 74: 663-673. 
doi: 10.1111/anae.14607.

30. Blanco R, Parras T, McDonnell JG, Prats-Galino A. Serratus plane 
block: a novel ultrasound-guided thoracic wall nerve block. Anaes-
thesia 2013; 68: 1107-1113. doi: 10.1111/anae.12344. 

31. Piracha MM, Thorp SL, Puttanniah V, Gulati A. “A tale of two planes”: 
deep versus superficial serratus plane block for postmastectomy pain 
syndrome. Reg Anesth Pain Med 2017; 42: 259-262. doi: 10.1097/
AAP.0000000000000555. 

32. Yao Y, Li J, Hu H, Xu T, Chen Y. Ultrasound-guided serratus plane 
block enhances pain relief and quality of recovery after breast cancer 
surgery: a randomised controlled trial. Eur J Anaesthesiol 2019; 36: 
436-441. doi: 10.1097/EJA.0000000000001004. 

33. Hetta DF, Rezk KM. Pectoralis-serratus interfascial plane block vs tho-
racic paravertebral block for unilateral radical mastectomy with axil-
lary evacuation. J Clin Anesth 2016; 34: 91-97. doi: 10.1016/j.jclinane. 
2016.04.003.

34. Dini D, Bertelli G, Gozza A, Forno GG. Treatment of the post-mastec-
tomy pain syndrome with topical capsaicin. Pain 1993; 54: 223-226. 
doi: 10.1016/0304-3959(93)90213-9.

35. Gurkan Y, Aksu C, Kus A, Yorukoglu UH, Kilic CT. Ultrasound guid-
ed erector spinae plane block reduces postoperative opioid consump-
tion following breast surgery: a randomized controlled study. J Clin 
Anesth 2018; 50: 65-68. doi: 10.1016/j.jclinane.2018.06.033.

36. Sidiropoulou T, Buonomo O, Fabbi E, et al. A prospective comparison 
of continuous wound infiltration with ropivacaine versus single-injec-
tion paravertebral block after modified radical mastectomy. Anesth 
Analg 2008; 106: 997-1001. doi: 10.1213/ane.0b013e31816152da.

37. Scott NB. Wound infiltration for surgery. Anaesthesia 2010; 65 Suppl 1: 
67-75. doi: 10.1111/j.1365-2044.2010.06241.x. 

38. Desai N, Albrecht E, El-Boghdadly K. Perineural adjuncts for pe-
ripheral nerve block. BJA Educ 2019; 19: 276-282. doi: 10.1016/ 
j.bjae.2019.05.001.

39. Gomez-Hernandez J, Orozco-Alatorre AL, Domınguez-Contreras M, 
et al. Preoperative dexamethasone reduces postoperative pain, nausea 
and vomiting following mastectomy for breast cancer. BMC Cancer 
2010; 10: 692. doi: 10.1186/1471-2407-10-692.

40. Cortes-Flores AO, Jimenez-Tornero J, Morgan-Villela G, et al. Ef-
fects of preoperative dexamethasone on postoperative pain, nausea, 
vomiting and respiratory function in women undergoing conserva-
tive breast surgery for cancer: results of a controlled clinical trial.  
Eur J Cancer Care (Engl) 2018; 27: e12686. doi: 10.1111/ecc.12686.

41. Missair A, Cata JP, Votta-Velis G, et al Impact of perioperative pain 
management on cancer recurrence: an ASRA/ESRA special article. 



270

Wojciech Gola, Szymon Białka, Agata Andrzejewska, Piotr Palaczynski, Hanna Misiołek

Reg Anesth Pain Med 2019; 44: 13-28. doi: 10.1136/rapm-2018-
000001.

42. Pollock RE, Lotzova E, Stanford SD, et al. Effect of surgical stress on 
murine natural killer cell cytotoxicity. J Immunol 1987; 138: 171-178.

43. Sacerdote P, Manfredi B, Mantegazza P, et al. Antinociceptive and 
immunosuppressive effects of opiate drugs: a structure-related ac-
tivity study. Br J Pharmacol 1997; 121: 834-840. doi: 10.1038/sj.bjp. 
0701138.

44. Nguyen J, Luk K, Vang D, et al. Morphine stimulates cancer pro-
gression and mast cel activation and impairs survival in transgenic 
mice with breast cancer. Br J Anaesth 2014; 113 (Suppl 1): i4-i13. doi: 
10.1093/bja/aeu090.

45. Wada H, Seki S, Takahashi T, et al. Combined spinal and general 
anesthesia attenuates liver metastasis by preserving th1/th2 cytokine 
balance. Anesthesiology 2007; 106: 499-506. doi: 10.1097/00000542-
200703000-00014.

46. Exadaktylos AK, Buggy DJ, Moriarty DC, et al. Can anesthetic tech-
nique for primary breast cancer surgery affect recurrence or metas-
tasis? Anesthesiology 2006; 105: 660-664. doi: 10.1097/00000542-
200610000-00008.

47. Salmon H, Franciszkiewicz K, Damotte D, et al. Matrix architecture 
defines the preferential localization and migration of T cells into the 
stroma of human lung tumors. J Clin Invest 2012; 122: 899-910. doi: 
10.1172/JCI45817.


