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Thoracic interfascial plane block for multimodal
analgesia after breast lumpectomy
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Background: Thoracic interfascial plane block is useful as a component of multimodal
analgesia in patients undergoing mastectomy. However, multimodal analgesia tends not
to be provided during lumpectomy as it is one of the less aggressive procedures among
breast cancer surgeries. Therefore, we investigated the effects of thoracic interfascial
plane block as more effective analgesia after breast lumpectomy.
Methods: Forty six patients (20–80 years old, female) with breast cancer scheduled to
undergo lumpectomy were randomly assigned to two groups. Postoperative pain control
in the control group consisted only of intravenous patient-controlled analgesia (PCA). In
the block group, intravenous PCA was used after serratus intercostal fascial plane block
and pecto-intercostal fascial plane block. The primary outcome was the 24 h cumulative
postoperative fentanyl consumption. Pain severity, additional rescue analgesic requirement, side effects, and patient satisfaction were also evaluated.
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Results: Postoperative fentanyl consumption in the block group was significantly reduced compared with the control group (median, 88.8 [interquartile range, 48.0, 167.6]
vs. 155.2 [88.8, 249.2], P = 0.022). The pain score was significantly lower in the block
group only in the post-anesthesia care unit (2.9 ± 1.8 vs. 4.3 ± 2.3, P = 0.022). There
were no differences in the incidence of postoperative nausea and vomiting and the
requirement for additional analgesics between the groups. The satisfaction score was
significantly higher in the block group.
Conclusions: Thoracic interfascial plane block after lumpectomy reduces opioid usage
and increases patient satisfaction with postoperative pain control. Thoracic interfascial
plane block is useful for multimodal analgesia after lumpectomy.
Keywords: Analgesics, opioid; Mastectomy, segmental; Nerve block; Postoperative pain.

INTRODUCTION

node dissection or sentinel lymph node biopsy [5]. Because
the extent of lumpectomy is smaller than that of other breast

Breast cancer surgery is frequently performed in women

surgeries, most patients tend not to receive aggressive pain

and it can result in chronic pain as well as acute postopera-

control following surgery. However, postoperative pain after

tive pain [1–4]. Lumpectomy as one of the less aggressive op-

lumpectomy can be severe enough to delay recovery by in-

erations among breast cancer surgeries involves resection of

terfering with sleep and daily activities. Therefore, sufficient

some subcutaneous tissues and may include axillary lymph

pain control is essential even after lumpectomy.
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Opioid analgesics and nonsteroidal anti-inflammatory

with breast cancer scheduled to undergo lumpectomy were

drugs, commonly used after surgery, have limitations ow-

randomly allocated to one of two groups. Postoperative pain

ing to side effects such as nausea, vomiting [6], and respira-

control in the control group consisted only of intravenous

tory depression. On the other hand, various thoracic nerve

PCA. In the block group, intravenous PCA was used after

blocks performed for pain control after breast cancer surgery

the performance of SIFB (0.375% ropivacaine 20 ml) and

provide superior analgesic effect and reduce postoperative

PIFB (0.375% ropivacaine 20 ml) after surgery. Patients were

nausea and vomiting as a result of the decreased use of opi-

randomized using a computer generated random table up-

oid analgesics [7–14]. There have been several reports that

loaded on REDCap software (Vanderbilt University, USA) for

thoracic interfascial plane block is useful for multimodal

management of data.

analgesia in patients undergoing mastectomy [15–17]. The

Intravenous glycopyrrolate 0.2 mg was administered 30

simultaneous use of thoracic interfascial plane block and in-

min before surgery. Percutaneous arterial oxygen satura-

travenous patient-controlled analgesia (PCA) for multimodal

tion (SpO2), electrocardiogram, noninvasive blood pressure

analgia has been shown to be effective in pain control follow-

(NIBP), and bispectral index (BIS) were monitored in the op-

ing mastectomy [15–17].

erating room. Induction of general anesthesia was performed

Thoracic interfascial plane block, including pecto-intercos-

with propofol 1.5–2 mg/kg and remifentanil 50 μg, followed

tal fascial plane block (PIFB) [13,18,19] and serratus intercos-

by rocuronium 0.6 mg/kg. Anesthesia was maintained with

tal fascial plane block (SIFB) [20–23], is the peripheral nerve

4–6% desflurane and 40–50% oxygen in air, and remifentanil

block that targets the intercostal nerves branches distributed

0.05–0.15 μg/kg/h continuous infusion. The depth of anes-

in the chest and axilla [11–23]. Although PIFB and SIFB are

thesia was modulated according to vital signs and BIS. Heart

thought to be relatively easy to perform, there have been no

rate (HR) and NIBP were maintained within 20% of each

reports of the simultaneous performance of the two blocks.

patient’s baseline values. BIS was maintained within 40–60.

In this prospective randomized observer-blinded study,

Intravenous PCA was a concentration of fentanyl 5 μg/ml

we hypothesized that the thoracic interfascial plane block

with 500 μg of fentanyl mixed with normal saline. A dose of

can effectively control pain as part of multimodal analgesia

fentanyl 0.5 μg/kg was administered just prior to anesthesia

after lumpectomy, reduce side effects, and increase patient

emergence, with a set dose of fentanyl 20 μg at least every 10

satisfaction by reducing consumption of opioids and other

min.

additional analgesics.

SIFB and PIFB were performed after surgery and just before anesthesia emergence. The investigator was seated at the

MATERIALS AND METHODS

head of the patient, the ultrasound device (MylabTM 25 Gold,
Esaote, Italy) was positioned diagonally to the investigator,

This study was approved by the committee of the Institu-

and the surgical side of breast was placed at the center.
For the performance of SIFB, the linear probe (LA435: 6–18

Female patients (American Society of Anesthesiologists

MHz, Esaote) was placed below the outer third of the clavicle

physical status I to III, 20 to 80 years old) with breast cancer

to detect anatomical landmarks, such as the serratus anterior

undergoing lumpectomy with or without axillary lymph node

muscle (SAM), external intercostal muscle (EIM), pectoralis

dissection from April 2016 to October 2016 were assessed

muscles, thoracoacromial artery, and second rib. A 22-gauge

for eligibility at our hospital, with all participating patients

Quincke type spinal needle was inserted in a medial to lateral

providing written informed consent. Study exclusion criteria

downward direction below the clavicle using the in-plane

included patient refusal, American Society of Anesthesiolo-

technique. The needle tip was placed between the SAM and

gists physical status IV, local anesthetic allergy, pre-existing

the second rib or EIM [22,23]. A test bolus of 1–2 ml of 0.375%

neurologic impairment in block region, previous history of

ropivacaine was injected; upon confirmation of diffusion of

intravenous PCA side effects, intravenous PCA refusal, and

the test dose between the external intercostal muscles and

bleeding tendency (coagulopathy, thrombocytopenia, anti-

the SAM, a total of 20 ml of local anesthetic was injected. The

platelet/anticoagulation medication). A total of 46 patients

needle was then carefully moved in the direction of the third
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tional Review Board of our hospital (CNUH 2016-02-018).
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and fourth ribs while confirming expansion of the fascial

over the surgical site to allow blinding of the postoperative

plane.

outcome evaluator to group allocation.

In the performance of PIFB, a probe was placed parallel to

All patients were educated before surgery regarding the nu-

the long axis of the sternum at a distance greater than 2 cm

meric rating scale (NRS) pain scoring system used to evaluate

from the attachment of the second rib and sternum to identify

postoperative pain (0: no pain, 10: worst pain). Additionally,

the pectoralis muscles, EIM, and second rib. After a 22-gauge

the axillary pain assessment was based on the NRS pain score

Quincke type spinal needle was inserted in the caudad direc-

that was felt when the axillary area was tapped.

tion using the in-plane technique, the needle tip was located

In the case of an NRS pain score of 4 or higher, an addition-

at the attachment point of the pectoralis muscles and sec-

al intravenous dose of fentanyl 0.5 μg/kg was administered by

ond rib [13,18,19]. After confirmation that 1–2 ml of 0.375%

intravenous PCA, after which the patient was monitored for

ropivacaine was spread between the EIM and the pectoralis

adverse effects such as respiratory depression, nausea, and

muscles, a total of 20 ml of local anesthetic was injected. The

vomiting. In case of difficulties with pain control using intra-

needle was then carefully moved in a caudad direction while

venous PCA due to opioid induced side effects, intravenous

confirming expansion of the fascial plane.

ketorolac 30 mg was administered.

Considering the toxic dose of ropivacaine (3 mg/kg), the to-

Postoperative fentanyl consumption for the first 24 h using

tal amount of local anesthetic was limited to 30 ml when the

intravenous PCA was investigated as the primary outcome.

patient’s weight was less than 50 kg.

The secondary outcomes were postoperative NRS pain score,

To minimize variations in the techniques, the blocks were

postoperative nausea and vomiting (PONV), and patient

performed by a single experienced investigator who was then

satisfaction (0–10 points) in relation to pain control during

excluded from postoperative outcome evaluation. The cor-

the first 24 h postoperative assessed through questionnaires.

responding block needle insertion site was covered with a 3

The use of additional analgesics was confirmed by review of

× 4 cm bandage and a compressible breast pad was placed

medical records.

Fig. 1. Consolidated Standards of Reporting Trials (CONSORT) flow diagram
of a randomized trial of two groups.
PCA: patient-controlled analgesia,
PONV: postoperative nausea and vomiting, IV: intravenous, ITT: intention to
treat.
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The required sample size was calculated based on a sample
of 20 consecutive patients who underwent lumpectomy. The

using SAS software (version 9.3 for windows, SAS Institute,
USA).

observed postoperative fentanyl consumption for the first
24 h was 164.4 ± 95.0. Assuming a 50% reduction in opioid

RESULTS

consumption and a power of 80% with a risk of 0.05 for type 1
errors (two tailed, effect size of 0.87), the minimum number

A total of 95 patients were assessed for eligibility; of these,

of patients required in each group was 22. Allowing for a 10%

49 were excluded. Subsequently, 46 patients were random-

dropout rate, we planned to recruit a total of 48 patients.

ized, with 22 assigned to the block group and 24 to the control

All analyses were performed according to intention to

group. None of the participants were lost to follow-up after

treat, so patients who were converted to mastectomy were

exclusion; therefore all patients were analyzed. The Consoli-

also included. After the exclusion of mastectomy, the primary

dated Standards of Reporting Trials diagram is shown in Fig.

outcome, fentanyl consumption for the first 24 h, was further

1. The demographic and clinical characteristics of the two

analyzed. Normality was tested using the Shapiro–Wilk test.

groups are shown in Table 1.

Continuous variables were recorded as mean ± standard de-

Postoperative 24-h fentanyl consumption in the block

viation (SD) or median (interquartile range), and differences

group was significantly lower than that in the control group.

were analyzed using independent t-tests or Mann–Whitney

The median postoperative 24-h fentanyl consumption was

U tests, depending on the results of normality testing. Quan-

88.8 μg (interquartile range [48.0, 167.6 μg]) in the block

titative variables were reported as number (%) and compared

group, compared with 155.2 μg (88.8, 249.2 μg) in the control

using χ tests or Fisher’s exact tests. P values < 0.05 were con-

group (P = 0.022) (Fig. 2). The Hodges–Lehmann median dif-

sidered statistically significant. Statistical analyses were per-

ference was 66.7 μg (95% confidence interval [CI], 7.4–126.0

formed using R software version 3.4.2 (R Project for Statistical

μg) between the groups. The weight-adjusted fentanyl con-

Computing, Austria). Point estimation and the confidence

sumption was also significantly lower in the block group (1.7

interval of the Hodges–Lehmann’s median were calculated

[0.9, 2.7] vs. 2.3 [1.5, 4.8] μg/kg, P = 0.039), with a Hodges–

2

Lehmann median difference of 0.9 (95% CI, 0.05–1.8) μg/
kg between the groups. After excluding the patients who
Table 1. Demographic Data
Variable

Block group (n = 22)

underwent mastectomy, fentanyl consumption for the first 24
Control group (n = 24)

h was also significantly reduced in the block group (91.0 [48.0,
137.5] vs. 140.5 [86.0, 226.0], P = 0.031).

Values are presented as mean ± SD, number (%), or median (1Q, 3Q).
BMI: body mass index, PACU: post-anesthesia care unit.

Fig. 2. Postoperative fentanyl consumption for first 24 h. *P < 0.05
between two groups.
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Age (yr)
57.9 ± 12.0
50.5 ± 9.2
Height (cm)
155.8 ± 6.9
157.8 ± 5.1
Weight (kg)
57.5 ± 7.3
60.9 ± 8.4
BMI (kg/m2)
23.7 ± 2.9
24.5 ± 3.6
Surgeon (A/B)
13 (59.1)/9 (40.9)
13 (54.2)/11 (45.8)
Operation time (min)
102.0 (870.0, 148.0) 103.0 (88.0, 126.5)
Anesthesia time (min) 132.0 (125.0, 175.0) 125.5 (113.0, 144.5)
PACU stay time (min)
34.0 (30.0, 40.0)
35.5 (30.0, 44.0)
Operation change to
5 (22.7)
2 (8.3)
mastectomy
Axillary node
7 (31.8)
4 (16.7)
dissection
Involved breast
quadrant
Upper lateral
16 (72.7)
15 (62.5)
Upper medial
4 (18.2)
9 (37.5)
Lower lateral
5 (22.7)
3 (12.5)
Lower medial
0 (0)
3 (12.5)
Intraoperative fluid (ml)
661.4 ± 230.9
593.8 ± 252.5
Smoker
1 (4.5)
2 (8.3)
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DISCUSSION

The postoperative NRS pain scores were significantly
lower in the block group only in the post-anesthesia care unit
(PACU). The NRS pain score in the block group in the PACU

The present study showed that thoracic interfascial plane

was 2.9 ± 1.8 (mean ± SD), compared with 4.3 ± 2.3 in the con-

blocks (PIFB and SIFB) after breast lumpectomy can reduce

trol group (P = 0.022). However, there were no differences in

postoperative opioid consumption, and thoracic interfascial

the NRS pain score between the block group and the control

plane blocks with intravenous PCA for multimodal analgesia

group after 3 h postoperatively (Fig. 3). Axillary pain assessed

result in superior patient satisfaction with pain control com-

by mild tapping in the PACU was significantly reduced in the

pared to intravenous PCA alone.

block group compared to the control group (3.0 ± 1.9 vs. 4.5 ±
2.5, P = 0.023).

Several methods for multimodal analgesia after breast cancer surgery have been used in clinical practice. For example,

There were no differences between the groups in the rate

various nerve blocks are used. Although the commonly used

of PONV and the use of additional analgesics. Satisfaction

thoracic epidural nerve block and thoracic paravertebral

scores were significantly higher in the block group. The me-

block provide excellent pain relief, these procedures are dif-

dian satisfaction score was 9 [8–10] in the block group, com-

ficult to perform, with associated risks involved in changing

pared with 8 [7–9] in the control group (P = 0.043) (Table 2).

the patient’s posture for the procedure, and potential hazards

There were no complications in either of the groups.

such as pneumothorax and neurological complications [7–
10]. Therefore, thoracic interfascial plane block has emerged
as a pain control method in individuals undergoing breast
cancer surgery because it is safe, not difficult to perform, and
does not require changing the patient’s posture. There have
been several reports that thoracic interfascial plane block was
effective as multimodal analgesia in breast cancer surgeries such as modified mastectomy and simple mastectomy
[15–17]. However, the present study is the first to investigate
the analgesic effect of the simultaneous performance of SIFB
and PIFB after breast lumpectomy.
The resection area of breast cancer surgery depends on
the stage and extent of the cancer. Lumpectomy as a breast
cancer surgery is a procedure for wedge resection of subcutaneous breast tissue. It is known that the 2nd through 6th
thoracic intercostal nerves and the pectoral nerve, a branch
of the brachial plexus, are related to the pain following breast

Fig. 3. Postoperative numeric rating scale pain scores. PACU: postanesthesia care unit. *P < 0.05 between two groups.

surgery [24,25]. In a lumpectomy, depending on whether

Table 2. Postoperative Outcomes
Outcomes
Axillary pain in PACU
PONV grade (0/1/2/3)
PACU
Ward
Frequency of additional analgesics
(0/1/2/3)
Satisfaction score

Block group (n = 22)

Control group (n = 24)

P value

3.0 ± 1.9

4.5 ± 2.5

0.023

20/2/1/1
16/5/1/2
17/3/2/0

17/4/1/0
13/7/2/0
17/4/2/1

0.609
0.408
0.787

9.0 (8.0, 10.0)

8.0 (7.0, 9.0)

0.043

Values are presented as mean ± SD, number only, or median (1Q, 3Q). Axillary pain in PACU was evaluated mild tapping in axillary area. PONV: postoperative nausea and vomiting, PACU: post-anesthesia care unit.
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surgery is performed lateral or medial to the nipple, lateral

EIM. The injection is performed at the level of the second rib,

or anterior cutaneous branches of the intercostal nerves,

below the SAM [22,23].

respectively, will contribute to the innervation of the surgical
area [5].

In the lateral approach, the probe is placed in the mid-axillary line at the level of the 6th intercostal space. After identify-

PIFB and SIFB are nerve blocks targeting the intercostal

ing the SAM, intercostal muscles, ribs, pleura, and lung, the

nerve branches of the medial and lateral breast, respectively

block needle is inserted until the tip is between the SAM and

[13]. PIFB anesthetizes the anterior cutaneous branches

the EIM from caudal to cranial with the in-plane technique

of the intercostal nerve [5,13]. SIFB anesthetizes the lateral

[13,20]. Because we adopted the anterior approach in the

cutaneous branches and the intercostobrachial nerve of the

present study, it was not necessary to change the posture for

intercostal nerve [5,13].

the nerve block after surgery Therefore it was easy to perform

PIFB and SIFB as used in this study were theoretically ex-

PIFB afterward, because the investigator was positioned at

pected to block branches of the intercostal nerve in the chest

the head of the patient. In addition, the inserted needle was

and significantly reduce pain after lumpectomy [5,17,26,27].

targeted to the second rib, and the local anesthetic was inject-

Because breast lumpectomy involves resection of some

ed with the tip of the needle in direct contact with the ribs and

subcutaneous tissues but does not expose the pectoralis mus-

at the same time confirming the detachment of the muscle

cles, there was no injection between the pectoralis major and

layer. Accordingly, it is easier to inject local anesthetics be-

minor for pectoral nerve block in the present study. However,

tween the muscle layers than when the needle is targeted to

in patients who were converted to mastectomy that involved

the muscles, and complications such as pneumothorax can

removing all subcutaneous breast tissue [5], Pecs 1 block as

be avoided. With this procedure, more complete blockage

injection between the pectoralis major and minor would be

of the intercostobrachial nerve and the branch of the second

necessary because pectoralis muscle was exposed. [27].

intercostal nerve is expected. It is thought that targeting the

In fact, most of the patients in the present study were able

second rib also has the advantage of controlling axillary pain.

to experience hypoesthesia in the skin segment, which fully

There is a difficulty in controlling postoperative pain in

covered the incision site. However, the majority of patients

female patients. Sex is a risk factor for PONV in women. The

reported persistent chest pain after nerve block despite this

use of opioid analgesics is usually required in patients under-

sensory depression. This finding is probably the result of the

going surgery owing to moderate to severe pain, which is as-

role of other pain pathways such as the pectoral nerve, in

sociated with a high risk of PONV [6]. Although lumpectomy

addition to branches of the intercostal nerve, in pain after

is a minor surgery compared with other breast surgeries [5],

lumpectomy.

postoperative pain after lumpectomy is not negligible, and

SIFB is thought to be advantageous in two theoretical as-

it can increase the use of opioid analgesics, delay recovery

pects. First, modified Pecs 2 block results in greater diffusion

after surgery, and lead to a chronic pain state such as post-

within the serratus-intercostal plane caudally because the

mastectomy pain syndrome [1–4,29]. Therefore, strategies

injection is located within a poorly distensible small neuro-

for female patients to reduce PONV and control pain after

vascular space, and respiratory movements allow local anes-

surgery should be actively used. In this context, the effects of

thetic spread through the space. Second, SIFB can avoid un-

PIFB and SIFB shown in the current study are noteworthy.

necessary long thoracic nerve blocks located above the SAM
[22,28].

The present study has several limitations. First, although
the NRS pain score was higher in the control group than in
the block group during patients’ stay in the PACU, there was

The anterior approach involves approaching below the later-

no difference in the NRS pain score between the two groups

al one-third of the clavicle. After identification of the pectoral

after more than 3 hours postoperatively. The reason for this

muscles, the thoraco-acromial artery, the cephalic vein, the

finding seems to be that a greater amount of intravenous

SAM resting on the ribs, and the EIM between the ribs, the

opioid analgesics was administered in the control group. Sec-

needle is introduced in plane in the medial to lateral direc-

ond, SIFB and PIFB may be insufficient blocks if the lumpec-

tion, and the needle tip is placed between the SAM and the

tomy site is an upper quadrant innervated by the supracla-

www.anesth-pain-med.org
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The literature describes two needle approaches in SIFB.

Anesth Pain Med Vol. 14 No. 2

vicular nerve.

fied risk score for predicting postoperative nausea and vomiting:

In conclusion, although lumpectomy is a less invasive
procedure than other breast surgeries [5], thoracic interfascial plane block (SIFB and PIFB) is effective for multimodal
analgesia after breast lumpectomy because it reduces opioid
usage and increases patient satisfaction compared to the use
of intravenous PCA alone.
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