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after mastectomy. KEYWORDS
Methods: This randomized-controlled blinded study was conducted on 43 women scheduled Lidocaine 5% patch; serratus
for mastectomy for breast cancer, under standard general anaesthesia and pre-emptive serra- anterior block;

tus plane block. Patients were randomly assigned to 2 groups according to postoperative postmastectomy pain;
analgesia: Group (S) received a 6 ml hourly doses of bupivacaine (0.125%) for 24 hrs using an nociceptive and neuropathic
epidural catheter inserted into the serratus plane and Group (L) received 2 LP around the pain

wound for 12 hrs/24 hrs. IV morphine (3 mg) was given to patients with visual analogue scale

>3 and repeated at 10 min intervals if needed.

Measurements: Primary outcome was visual analogue scale (VAS) for nociceptive pain at rest

and arm movement for 24 hrs postoperatively. Secondary outcomes included incidence,

characters and severity of acute neuropathic pain, using DN4 questionnaire and Neuropathic

Pain Scale (NPS) for 4 weeks. Hypothesia to touch and temperature, mechanical allodynia and

hyperalgesia were assessed between T2-T6 compared to the other side for 4 weeks. Patient

satisfaction was measured by satisfaction score.

Results: There was no significant difference between the two groups regarding VAS at rest and

movement, incidence, duration and sites of neuropathic pain and its effect on sleep, mood and

work. The intensity of numbness measured by NPS was significantly less in Group L than Group

S in the third postoperative week (P < 0.05). Patients ‘satisfaction with postoperative pain relief

was higher in Group L (P < 0.05).

Conclusion: LP are as effective in reducing acute nociceptive pain as continuous bupivacaine

delivery into the serratus plane. They are superior in reducing numbness and favoured by

patients postmastectomy.

1. Introduction to reduce acute pain severity and incidence of chronic
PMP [6]. Regional analgesia, as a part of multimodal
analgesia for breast surgery for cancer, prevents recep-
tors sensitization and windup potentiation, evokes
opioid sparing and reduces immunological suppres-
sion [7]. Furthermore, the use of local anaesthetics
itself is proposed to have a suppressive effect on
tumour cells by blocking upregulated Na channels on
the cell surface [8].

Serratus anterior plane block (SAPB) and Lidocaine
5% patches (LP) are two regional anaesthetic techni-
ques used for management of postoperative pain spe-
cifically the neuropathic type [9].

The current study compared the effect of LP to that
of continuous delivery of bupivacaine (CDB), into the
serratus plane, on acute nociceptive and neuropathic
pain after mastectomy.

Postoperative pain is encountered by 80% of patients
undergoing surgical procedures, 75% of them
reported moderate to severe pain [1]. Inadequate con-
trol of postoperative pain and in particular after breast
surgery for cancer gives a negative impact on func-
tional recovery and quality of life and presents a risk for
chronic postsurgical pain [2,3].

The American Pain  Society recommends
a multimodal approach for management of postmas-
tectomy pain (PMP) [4]. The multimodal approach
includes systemic analgesics, local-anaesthetic-based
regional analgesia techniques and non-
pharmacologic therapies [5]. Several factors affect
analgesic outcomes; including the timing of analgesic
delivery, as well as quality and duration of analgesics.
For optimum control of PMP, analgesics should be
initiated preoperatively and extended perioperatively
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2. Patients and methods

After taking Ethical Committee approval and obtaining
patients informed consent, this randomized prospec-
tive-blinded study was conducted on 43 female
patients undergoing mastectomy for breast cancer.
Figure 1. The sample size, 20 patients in each group,
was calculated using Medcalc program version 8.1.0.0
to detect a 30% mean difference in acute postopera-
tive pain between the studied groups (measured by
the visual analogue scale VAS) at 5% significance level
(alpha) and 80% power.

All  patients were American Society  of
Anesthesiologists physical status Il (ASA 1), admitted
to the Surgical Department, Medical Research Institute
Hospital, Alexandria University for mastectomy with
axillary clearance. Exclusion criteria included history
of previous breast surgery, heart block, neurological,
neuromuscular or psychiatric disease, chronic pain,
opioid dependence, preoperative chemotherapy and
any contraindication to serratus block or to the studied
drugs.

Ultrasound (U/S) guided preoperative SAPB was
provided to patients in both groups. Postoperative
analgesia was maintained for 24 hours, either through
CDB into the plane between the serratus anterior and
latissimus dorsi muscles or through the application of 2
LP 5% to the skin around the wound for 12 hours
postoperatively.

2.1. Pre-emptive serratus plane block

After premedication with intravenous (IV) midazolam
(0.02 mg/kg) and fentanyl (0.5 pg/kg), each patient was
asked to lie in lateral position with her arm forwards.
A linear U/S transducer (10-12 MHz) of SonoSite (S
nerve, 2D, Inc., USA) U/S machine was used to scan
the ipsilateral chest wall at the level of the 4th-5th ribs
between the mid and posterior axillary lines in
a sagittal oblique plane (Figure 2). After identification
of the latissimus dorsi and serratus muscles, a 22-

50 patients

recruited

gauge needle was introduced from the lower end of
the probe, using an in-plane approach, towards the
fascial plane between the two muscles, and 0.4 ml/kg
of 0.25% bupivacaine was injected. Ipsilateral sensory
block was assessed every 3 minutes by loss of cold
sensation to an ice pack. The adequacy of the sensory
block (T2-T6), including the ipsilateral axilla was con-
firmed before the induction of anaesthesia.

2.2. Anaesthesia

General anaesthesia was induced with IV fentanyl
(1 pg/kg), propofol (1-2 mg/kg) and rocuronium
(0.6 mg/kg) to facilitate tracheal intubation.
Anaesthesia was maintained with isoflurane (1-2%),
air/oxygen mixture. Incremental doses of rocuronium
(0.1 mg/kg) were given to maintain the train of four
(TOF) count at 2 using the nerve stimulator module
(TOF watch - Organon-Ireland). Anaesthesia was dis-
continued and residual neuromuscular block was
reversed by neostigmine (0.04 mg/kg). The trachea
was extubated and patients were transferred to the
postoperative anaesthesia care unit (PACU) for the
next 24 hours.

2.3. Postoperative analgesia

Patients in Group S received CDB using a closed con-
tinuous infusion system that includes an epidural
catheter connecting to 300 ml elastomeric pump
with silicon balloon reservoir. The catheter was
inserted under vision during surgery between serratus
anterior and latissimus dorsi muscles (Figure 3). A 6 ml
hourly dose of bupivacaine (0.125%) was delivered to
the patient postoperative for 24 hours through the
catheter. For patients in Group L, 2 LP were applied
around surgical wound for 12 hours to provide regio-
nal analgesia for 24 hours postoperative. IV morphine
(3 mg) was given, on demand, to any patient, in both

2 patients excluded (preoperative chemotherapy)

| 48 patients randomised

24 patients in G S

3 patients discontinued the study (2
with slipped catheter and one
wound dehiscent)

24 patients in G L

2 patients dropped out

Figure 1. Flow chart of patients recruited and analyzed in the two studied group.
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Figure 2. (a) Ultrasound caption of serratus plane prior to
needle insertion. (b) Caption of serratus plane showing bupi-
vacaine injection in the serratus anterior plane. S&SC: skin and
subcutaneous, LDM: latissimus dorsi muscle, SAM: serratus
anterior muscle, SAP: serratus anterior plane.

groups, with VAS > 3 and repeated at 10 min intervals
if needed.

2.4. Measurements

The primary outcome was VAS for acute nociceptive
pain after local application of LP or CDB into the serra-
tus plane. Secondary outcomes measured the inci-
dence and severity of acute neuropathic pain
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throughout four postoperative weeks, patient satisfac-
tion and complications for both analgesic techniques.

2.5. Measuring parameters/tools

e VAS: measured nociceptive pain at rest and ipsi-
lateral arm movement every hour for the first 4
postoperative hours then every 4 hours for
24 hours.

e Postoperative morphine consumption was calcu-
lated for 24 hours.

¢ DN4 (Douleur Neuropathique 4) questionnaire (10
Qs with cut-off value 4/10) [10]: detected post-
operative neuropathic pain weekly for 4 weeks.

¢ Neuropathic Pain Scale (NPS): evaluated the char-
acter and intensity of neuropathic pain weekly for
4 weeks. The NPS describes how people may
experience pain sensations differently and
explains how unpleasantness differs from inten-
sity. The scale presents 10 domains of pain,
including two items that assess global pain inten-
sity and pain unpleasantness and eight items that
assess the specific qualities or locations of neuro-
pathic pain. Patients were asked to rate each
quality of pain (sharp, hot, dull, cold, numb, elec-
tric-like, burning, itchy and raw skin) on a scale of
0 to 10, where 0 = no pain and 10 = extreme
severity [11].

e The onset, duration and distribution of neuro-
pathic pain were recorded in addition to its inter-
ference with work, mood and sleep.

e The patient satisfaction questionnaire was
recorded 24 hours postoperative. It is a 5 point
Likert scale (0-4point) (0 = strongly dissatisfied,
1 = dissatisfied, 2 = neutral, 3 = satisfied,
4 = strongly satisfied) assessed the satisfaction
with postmastectomy medical care including
information delivered to patients about postmas-
tectomy pain (types and assessment), doctors’
attention to patients’ questions about pain and
satisfaction with the method used for postopera-
tive pain relief [12].

Figure 3. Surgical insertion of the catheter: (a) Insertion of the catheter in the fascial plane between the serratus anterior and the
latissimus dorsi muscles. (b) Tracking of the catheter through the skin.
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e Complete neurological examination was per-
formed weekly for 4 postoperative weeks, on the
ipsilateral arm, axilla and chest wall between der-
matomes T2-T6 in comparison to other side.
Hypothesia (absent sensation to blunt needle or
cold ice pack), mechanical allodynia (pain on
slight touch or repeated brushing) and hyperal-
gesia (exaggerated response to pin prick sensa-
tion or cold ice pack) were assessed and recorded.

2.6. Statistical analysis

Statistical analysis was performed using SPSS version
20. Normality testing was done through the
Kolmogorov-Smirnov test. Normally distributed quan-
titative variables were described by the mean and
standard deviation, while not normally distributed
data were described through the median and range.
Qualitative variables were described by their frequen-
cies and %. Comparisons between the two studied
groups were done through the independent t-test for
normally distributed quantitative variables, while the
Mann-Whitney test was used for not normally distrib-
uted variables. The Chi-squared test or the Fisher’s
exact test was used to compare for qualitative data.
Statistical significance was set at p < 0.05.

3. Results

Patients’ characteristics and duration of surgery were
comparable in both studied groups (Table 1).

Table 1. Patients’ characteristics and duration of surgery.
Group S(n=21) GrouplL(n=22) P-value

Age in years (means £SD) 47 +15.48 51+9.84 0.319*
Weight in kg (means 74 £ 11.86 73 £1339 0487*
+SD)
Marital status 18/3 19/3 1.000%*
Married/widowed (n)
Duration of surgery/min 88 + 15.05 85+ 1184 0433
(means £SD)
* p value of independent t-test **p value of Fisher Exact test.
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The visual analogue scale for pain at rest and move-
ment and postoperative morphine consumption, dur-
ing the first 24 hours postoperatively, did not differ
significantly between the studied groups (Figure 4).

DN4 questionnaire measured similar incidence of
postoperative neuropathic pain among patients in
both studied groups. No significant differences were
detected between the two groups regarding the onset,
duration and site of acute postmastectomy pain. The
most frequent site for neuropathic pain was the ipsi-
lateral arm. Neuropathic pain influenced work, sleep
and mood comparably in both groups (Table 2).

The unpleasantness and pain intensity measured by
neuropathic pain scale showed no significant differ-
ences between the two studied groups. The intensity
of numbness was significantly less in Group L than
Group S at the third postoperative week. Patients’
satisfaction scale with medical care and method of
pain relief was higher in Group L (Table 3).

None of the patients in either of the studied groups
was strongly dissatisfied, dissatisfied or neutral.
Patients in Group L did not report any complications
related to LP, five patients in Group S complained of
stitching pain, with arm movement, at the site of the
catheter insertion.

No significant differences in sensory evaluation
between the studied groups. Hypothesia to touch
and cold at ipsilateral T2-T6 dermatomes were the
most frequent neuropathic pain signs encountered
during sensory examination (Table 4).

4. Discussion

PMP is a mixed type of pain, including nociceptive,
musculoskeletal and neuropathic pain, that could per-
sist for a long time after surgery and influence quality
of life badly [3].

The best strategy to manage PMP is to prevent its
occurrence or attenuate its intensity through deliver-
ing of pre-emptive multimodal analgesia [13]. The cur-
rent study compared two techniques of postoperative
analgesia, as part of a multimodal approach for PMP.
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Figure 4. Postoperative VAS (median, IQR) (a) at rest and (b) with arm movement for Group S (red squares) and Group L (blue

circles).
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Table 2. Douleur Neuropathique 4, site, onset and duration of neuropathic pain throughout 4 weeks after mastectomy.

Group S Group L

Variables (n=21) (n=22) P-value

Number of patients reported neuropathic pain (DN > 4 points) n (%) n (%) 666*
Week 1 8 (38.1) 7(31.8) .887*
Week2 10 (47.6) 10 (45.5) A451*
Week3 11 (52.4) 9(40.9) .897*
Week4 9 (42.9) 9 (40.9)

Onset of neuropathic pain/days median(range) 5(1-17) 9.5(1-17) 676%**

Duration of intermittent neuropathic pain(min)/ 60(30-120) 60(30-120) .582%**
day median(range)

Ipsilateral site of neuropathic pain n (%) n (%) .795%
Breast 5)23.8) 6(27.3) 1.00%*
Axilla 4(19) 4(18.2) .835*
Arm 14(66.7) 14(63.6)

Interference with n (%) n (%) .289°
Work 10 (47.6) 7(31.8) .087*.661*
Sleep 10(47.6) 5(22.7)

Mood 6(28.6) 5(22.7)

*p value of Chi-squared test **Fisher Exact test *** p value of Mann-Whitney test.

Table 3. Neuropathic pain scale (NPS) (0-10 cm) throughout
4 weeks after mastectomy and patients ‘satisfaction (0-4

Table 4. Neuropathic sensory changes at different thoracic
dermatomes throughout 4 weeks after mastectomy.

point) with medical care and method of postoperative pain GroupS  Group L
relief. Site (h=21) (n=22) P-value
Group S Group L Anterior and posterior chest wall (T3- n (%) n (%) 1.00#
Variables (n=21) (n=22) P-value T6) 3(143)  4(18.2) 1.004#
- - Hyperalgesia to pin prick 2(9.5) 3(13.6) .887
Un\];/l:ziartness 2.52(05(;)—8) 2(02(3)_5) '79274 Hyperalgesia to coldness 1 12 454
Week 2 4%0_9) 3(0-6) .383 Hypothesia to touch (52.4) (54.5) 1.00#
Week 3 3(0-5) 4(0-5) 697 Hypothesia to coldness 9(429)  7(31.8)
Week 4 4(0-5) 3(0-5) :453 Allodynia to touch 2(9.5) 3(13.6)
Visual analogue scale 5(0-8) 3.5(0-7) 306 Axilla and arm (T2) 30143) - 3(136) - 1.00#
Week 1 4.5(1-8) 4(1-6) 413 Hyperalgesia pin prick 2(9.5) 2(9.1) 1.00#
Week 2 4'(2_7) 4(2-8) .666 Hyperalgesia Coldness 12(60) 11(50) 639
Week 3 25 (0-4) 1(0-5) :637 Hypothesia touch 9(42.9) 6 (27) 284
Week 4 3(0-5) 2.5(0-6) 605 Hypothgsia coldness 3(14.3) 2(9.1) .
Numbness 4(0-5) 2(0-5)* 045 Allodynia touch 664#.
Week 1 3(0-5) 2.5(0-5) 939 p value of Chi-squared test # Fisher’s exact.
Week 2 2(0-3) 0(0-4) 528
Week 3 2(0-3) 2(0-4) 805
Week 4 2(0-4) 2(0-5) 654
Dullness 3(0-6) 3(0-4) 960 conduction of the lateral cutaneous branches of the
Week 1 2(0-4) 0(0-5) 473 . .
Week 2 2(0-4) 2(0-5) 774 intercostal nerves, long thoracic nerve and thoracodor-
Week 3 2(0-5) 2(0-4) 980 sal nerves [16]. In one study, it provides a similar
z\(faer';:ess 20-4) 30-4) 661 analgesic effect to thoracic paravertebral block that is
Week 1 considered the gold standard regional analgesic tech-
wz’ztg nique for breast surgery [17]. It was comparable to
Week 4 thoracic epidural analgesia for thoracic surgery in can-
Patients’ satisfaction score 10 (10-12) 11 (10-12)* .035% cer patients in another Study [18]'

*P < 0.05 for Mann-Whitney was considered statistically significant.
*Values expressed as median (range).

The effect of LP was compared to postoperative CDB
into the serratus plane on acute nociceptive and neu-
ropathic pain after mastectomy. The result of the cur-
rent study showed that LP on the sides of the surgical
incision showed similar postoperative analgesic effect
to CDB in the serratus plane throughout the first
24 hours after surgery.

Fascial plane blocks, including Serratus anterior
plane block (SAPB), have been reported for periopera-
tive analgesia in breast surgeries, especially under
ultrasound guidance [14]. SAPB showed growing evi-
dence in reducing pain scores and opioid consumption
after breast surgery for cancer [15]. It induces wide
thoracic sensory loss as a result of suppression of

The postoperative analgesic effect of LP as a part
of multimodal analgesia was discussed and encour-
aged in a set of studies. The topical LP 5% induces
its effect by penetrating the skin and blocking
sodium channel receptors, on the surface neuronal
membranes, which are upregulated after tissue
injury or trauma. Bound lidocaine prevents entry
of sodium ions and reduces abnormal ectopic dis-
charges produced by nociceptors; therefore inter-
rupting the conduction of the pain [19]. The
design of the LP enables sufficient lidocaine delivery
to block sodium channels in C and A delta fibres
but not enough to block sodium channels on large
myelinated Ab fibres thus no sensory loss is experi-
enced [19]. Furthermore, topical administration of
lidocaine limits the incidence of side effect, where
systemic absorption is minimal.
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In the previous study, LP versus placebo patch was
used with IV morphine patient-controlled analgesia
(PCA) and ketorolac every 6 hours for postoperative
pain relief after radical retropubic prostatectomy,
where patients reported significantly less pain at
rest and on coughing and significantly better pain
relief in LP group. Furthermore, pain interfering with
walking or deep breathing and mood was signifi-
cantly less than the patients in the placebo group
[20]. LP was used effectively to reduce pain after
laparoscopic surgeries; Kwon et al. reported signifi-
cantly less pain score in patients received LP as a part
of multimodal analgesia at different intervals for
36 hours after laparoscopic gynaecologic surgery
compared to placebo [21]. Furthermore, a superior
analgesic effect of LP over no patch was reported for
laparoscopic hernia repair [22]. A recent randomised
controlled study conducted on 48 patients for total
knee replacement investigated the analgesic effect of
LP versus no patch, as an adjuvant to standard
analgesics, for 28 postoperative days. The study con-
cluded that LP was effective in reducing pain and
decreasing tramadol consumption during the period
of the study, and added an analgesic value when used
with other multimodal analgesic modalities [23].

Despite the aforementioned favourable results, not
all researches showed positive postoperative analgesic
effects of LP. A study investigated the effect of LP on
post-knee arthroscopy pain failed to demonstrate any
additional pain relief after the application of LP 5%
[24]. Another randomized single-blinded study com-
pared LP versus placebo for 6 months after robotic
cardiac surgery showed that, no significant reduction
in acute or persistent pain, between the studied
groups. Patients in their study received postoperative
IV fentanyl PCA for 3 days followed by oral opioid in
both studied groups [25]. A meta-analysis of five ran-
domized trials, comparing the effect of LP to control
(no treatment/placebo) for acute pain management,
including post-surgical pain, showed that the applica-
tion of LP may not be an effective adjunct for post-
operative pain and the study called for further large,
well-designed studies to get an evidence [26]. The
contrary results reported could be explained by the
difference in surgical procedures, as well as the unique
opioid-based anaesthesia for cardiac surgery which
could mask the additive effect of postoperative LP.

The current study used DN4 to diagnose postmas-
tectomy neuropathic pain for 4 weeks postoperatively.
The number of patients who reported neuropathic
pain was nearly similar in both groups. No significant
differences were found in the incidence, onset, dura-
tion and distribution of postmastectomy neuropathic
pain in four locations; axilla, arm, anterior and posterior
chest wall. Moreover, pain interfering with work, sleep
and mood showed no significant difference between
the studied groups.

In consistence with the present result, Bouhassira
and colleagues reported a high incidence of acute
postoperative neuropathic pain after particular sur-
geries including breast surgery. The study showed
that 39% of patients suffered from acute postoperative
neuropathic pain continued to have pain of neuro-
pathic component 2 months after surgery [27].

In the current study, composite neuropathic pain
scores were used to measure unpleasantness, intensity
and characters of neuropathic pain. These parameters
were comparable between the two studied groups
except for the numbness that was the most common
neuropathic pain character encountered by patients in
both groups but its intensity at the third postoperative
week was significantly less in Group L than Group S.

The efficacy of SAPB and LP as a part of multimodal
analgesia for acute and chronic neuropathic pain was
documented after breast cancer surgery. In a series of
cases, SAPB was performed frequently with other phar-
macological and non-pharmacological treatment for
women reporting severe neuropathic pain after breast
therapy for cancer. They experienced a marked reduc-
tion in their pain score and improvement in functional
status and ability to perform daily activities [28]. LP was
approved, by the United States Food and Drug
Administration in 1999, for the relief of pain of post-
herpetic neuralgia. Multiple studies showed that the LP
5% may be effective in alleviating neuropathic pain in
patients with postmastectomy syndrome, diabetic
polyneuropathy and complex regional pain syndrome
[29]. The superiority of LP over CDB in serratus plane
on the intensity of numbness at third postoperative
week could be explained by the synergistic analgesic
effect of LP with pre-emptive SAPB. LP by its direct
stabilizing effect on the upregulated nociceptors
added more beneficial effect to pre-emptive SPB in
attenuating nociceptors transmission, pain conduction
and central sensitization. This desired effect was maxi-
mally noticed and reported by patients when they
recovered and commenced their regular daily
activities.

In the current study, patient satisfaction with med-
ical care and the method of postoperative pain relief
were measured by Likert scale, which is a bipolar scale
where 0 = strong dissatisfaction and 5 = strong satis-
faction [12]. All patients involved in the present study
were satisfied or strongly satisfied with medical care
and the method of postoperative pain relief but the
satisfaction score was higher in Group L than in Group
S. The higher satisfaction scale in Group L could be
explained by the simplicity and safety of LP, as no
reporting of any complication after its application, on
the other side, five patients in Group S reported stitch-
ing pain at the site of catheter insertion, in particular
with arm movement.

Hypothesia to touch and coldness were the most
frequent signs detected at the chest wall, axilla and



ipsilateral arm during sensory examination in both
studied groups. No difference in the sensory evalua-
tion was recorded between the studied groups. The
presence of sensory dysfunction after simple mastect-
omy was reported by Passavanti and colleagues in
a retrograded study which measured allodynia around
the wound, negative pin-prick test in the breast area
and negative pin-prick test at the ipsilateral upper limb
in 85%, 75% and 46% of patients, respectively. These
sensory deficits were explained by the surgical trauma-
tization of numerous nerves innervating the breast, the
possibility of neuroma formation and chronic
compression.

One of the limitations of the current study is the
small sample size. Forty-eight patients were recruited
to participate in the study; however, three patients
dropped out of Group S (two due to slipped catheter
and one due to wound dehiscence), and two patients
dropped out of Group L. Another limitation was the
follow-up period. Although patients were regularly
followed up for 4 weeks post-operatively, a longer
period of follow-up (12 or more weeks) is needed to
determine the development of chronic PMP.

5. Conclusions and recommendations

LP, as a part of multimodal analgesia, is as effective as
CDB into the serratus plane in reducing postmastect-
omy nociceptive pain, superior in reducing numbness
and favoured by patients after mastectomy.

Further studies are needed to collect large samples
from multicenter with longer follow-up periods.
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