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Abstract
Continuous wound infusion usually provides postoperative analgesia as a multimodal analgesia with systemic opioid use. When
continuous wound infusion of local anesthetics (LA) supports successful postoperative analgesia without systemic opioid use, the
side effects of opioid can be reduced. Nevertheless, continuous wound infusion after mastectomy with immediate autologous breast
reconstruction leads to concerns about wound healing. This study evaluated analgesic effects and wound healing conditions of
continuous wound infusion of LA compared with opioid-based, intravenous patient-controlled analgesia (IV PCA) in mastectomy with
immediate autologous breast reconstruction.
This retrospective observational study included females, aged between 33 and 67years, who underwent mastectomy with

immediate autologous breast reconstruction. Sixty-five patients were enrolled. The eligible patients were placed into 2 groups for
managing postoperative pain, one used continuous wound infusion with 0.5% ropivacaine (ON-Q, n=32) and the other used a
fentanyl-based IV PCA (IV PCA, n=33). Using the electronic medical record system, the postoperative recovery profiles were
examined over 5days using a visual analogue scale (VAS), incidence of postoperative nausea and vomiting (PONV), incidence of
sleep disturbance, frequency of rescue analgesic use, analgesia-related adverse events, length of hospital stay, and degree of patient
satisfaction. The condition of the surgical wound was observed for 1year after surgery.
The primary endpoint was the intensity of pain at 6hours after surgery. The VAS was comparable between the groups (P> .05).

Although recovery profiles and the degree of patient satisfaction were similar between the groups, the incidence of PONV was
significantly lower in the ON-Q group than in the IV PCA group on the day of surgery and postoperative day 1. No patients had severe
wound complications. The satisfaction score of analgesia in the ON-Q group was comparable with that of the patients in the IV PCA
group.
This study demonstrates that single use of continuous wound infusion showed comparable analgesia with fentanyl-based IV PCA

in patients who underwent mastectomy with immediate autologous breast reconstruction. Furthermore, the continuous infusion of
LA directly on the surgical site did not significantly affect wound healing.

Abbreviations: IV PCA = intravenous patient-controlled analgesia, LA = local anesthetics, LD = latissimus dorsi, POD =
postoperative day, PONV = postoperative nausea and vomiting, VAS = visual analogue scale.
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1. Introduction

Mastectomy with immediate autologous breast reconstruction
causes moderate to severe pain due to the tension applied at the
flap donor site, long duration of surgery, multiple surgical
incisions, and frequent chemotherapy or radiotherapy. Patients
can also be mentally vulnerable to postoperative pain due to a
perceived loss of femininity. Postoperative recovery can be
hindered without acute pain control, and continuous noxious
stimulation may develop into chronic, uncontrolled neuropathic
pain. Up to 50% of the patients develop postoperative pain
syndrome after mastectomy.[1] The first 48hours after surgery are
the most critical and difficult period for controlling acute
postoperative pain.[2] It is difficult to relieve acute postoperative
pain with only conventional opioid-analgesics due to opioid-
related adverse effects such as respiratory depression, altered
consciousness, sleep disturbance, and, mainly, postoperative
nausea and vomiting (PONV). Therefore, continuous wound
infusion has emerged as an the adjunctive therapy for opioid-
sparing effects and for reducing opioid-related side effects.[3–6]

Although continuous wound infusion with local anesthetics
(LA) is now recognized as an effective analgesic method in
different surgical settings, it is generally used with opioid-based
intravenous patient-controlled analgesia (IV PCA). So far, there
has been no consensus on whether an analgesic regimen of
continuous wound infusion can replace systemic opioid use.
Moreover, surgical concerns remain over wound healing, such as
the propensity for infection, necrotic change, seroma, and
hematoma. Because additional indwelling catheters deliver LA
directly to the wound bed over several postoperative days
(PODs), surgeons cannot exclude the possibility of surgical
complications following aesthetic reconstructive surgery. The
correlation between surgical complications and continuous
wound infusion has been evaluated in several prospective studies,
but there is yet to be a long term follow-up study to report the
effect of continuous wound infusion onwound healing.[7,8] In our
hospital, continuous wound infusion with LA has been
introduced as a primary option of acute postoperative analgesia
for patients with breast cancer since 2013. The purpose of this
study is to establish whether continuous wound infusion has a
significant analgesic efficacy and influence on wound healing
condition when compared with opioid-IV PCA in patients who
undergo mastectomy with immediate autologous breast recon-
struction.
2. Methods

2.1. Study design and participants

This study was approved by the Institutional Review Board of
Kyungpook National University Hospital. All patients who
underwent unilateral mastectomy with immediate autologous
breast reconstruction using continuous wound infusion or IV
PCA between January 2013 and July 2015 were included in the
study. The presented figures have been anonymized, and
the patients gave their permission for publication. Data up until
the 1-year follow-up period were manually retrieved from the
patients’ completed medical records.
Immediate autologous breast reconstruction included surgery

using a latissimus dorsi (LD) flap or the volume displacement
technique under general anesthesia. Before surgery, the patient
chose the analgesic method after an explanation from the
attending physician. The cost of both analgesic methods was
2

similar, and the methods were explained unbiasedly. The
exclusion criteria were patients who were aged <19 or >70
years; American Society of Anesthesiologists physical status III or
IV; discontinuation of analgesic therapy (continuous wound
infusion or IV PCA); a history of regular use of opioids, other
analgesics, sedative medications, or corticosteroids; obesity (BMI
>30kg/m2); and abnormal preoperative levels of C-reactive
protein or leukocytosis (>11,000 cells/mL).
2.2. Interventions

The patient records were reviewed by anesthesiologists who did
not participate in this study. Patients were classified according to
the analgesic method used (a continuous wound infusion with
0.5% ropivacaine or IV PCA). TheON-Q group (n=32) received
a continuous 0.5% ropivacaine infusion at the surgical site via an
ON-Q pain pump (ON-Q PainBuster; I-Flow Corporation, Lake
Forest, CA), whereas the IV PCA group (n=33) received
fentanyl-based IV PCA (Accumate 1000; WooYoung Medical,
Seoul, Korea).
No patient received premedication. General anesthesia was

induced with 2mg/kg propofol, 0.8mg/kg rocuronium, and 0.5
to 1mg/kg remifentanil. After endotracheal intubation was
performed, patients were ventilated with a mixture of 50%
oxygen in air. Patients were monitored intraoperatively by pulse
oximetry, electrocardiography, bispectral index, and noninvasive
blood pressure measurements taken at 5-minute intervals.
Anesthesia was sustained with sevoflurane (1.5–2.5 vol%) and
remifentanil (0.1–0.2mg/kg), and the bispectral index was
maintained between 40 and 60. Blood pressure and heart rate
were controlled to within 20% of the preanesthetic values. An
additional injection of 0.3mg/kg rocuronium was given hourly.
Neuromuscular blockades were reversed with 0.2mg/kg pyr-
idostigmine and 0.01mg/kg glycopyrrolate.
The same surgical team, which was composed of general and

plastic surgeons, performed the mastectomy with immediate
autologous breast reconstruction in all cases. In the ON-Q group,
2 multiholed Soaker catheters were inserted at each of the donor
and recipient sites before skin closure in the case of LD flap
(Fig. 1A and B). After the elevation of LD flap, the plastic surgeon
inserted the first ON-Q catheter through an introducer needle,
located 2 to 3cm below the lateral portion of the suture line of LD
flap donor, and placed 1 Jackson–Pratt drain inferior to the
catheter site. Then, the surgeon inserted the second ON-Q
catheter in the same manner 2 to 3cm inferior to the lateral
portion of the inframammary fold before closure of the recipient
site. These 2 Jackson–Pratt drains were placed inferior to theON-
Q catheter site. Analgesics delivered via the ON-Q pain pump
consisted of 200mL of 0.75% ropivacaine and 100mL of normal
saline, and were administered through the 2 multiholed Soaker
catheters at a rate of 4mL/h (2mL/h per catheter). As with LD
flap, the plastic surgeon inserted one multiholed Soaker catheter
at the surgical site in the volume displacement surgery, and placed
1 Jackson–Pratt drain inferior to the multiholed Soaker catheter
site (Fig. 1C). The analgesics delivered via the ON-Q pain pump
consisted of 140mL of 0.75% ropivacaine and 70mL of normal
saline, and they were administered through a multi-holed Soaker
catheter at a rate of 2mL/h. The infusion of analgesics
commenced immediately before the completion of skin suture
and continued for 3days postoperatively. When the analgesic
device was connected, an IV bolus comprised of 30mg ketorolac
and 0.3mg ramosetron was injected in both groups.



Figure 1. Twomultiholed Soaker catheters were inserted at each of the donor (A) and recipient (B) sites before skin closure in cases involving latissimus dorsi flap. A
multiholed Soaker catheter was inserted at the surgical site during mastectomy with volume displacement (C).
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For the IV PCA group, fentanyl citrate (25mg/kg) and
ketorolac (2.5mg/kg) were mixed with normal saline to a total
volume of 100mL. This mixture was delivered at a basal infusion
rate of 1mL/h, a bolus dose of 0.5mL, and a lockout interval of
15 minutes. Patients in the IV PCA group had Jackson–Pratt
drains located at the same sites as the patients in theON-Q group.
Approximately 15 minutes before the end of surgery, an IV PCA
was connected, and the infusion continued until POD 3.
2.3. Measurements and outcomes

In our hospital, before breast surgery, all patients learned how to
complete a questionnaire on postoperative pain patterns and
discomfort; these results were recorded as an electronic medical
chart. The questionnaire included information on postoperative
pain score (visual analogue scale, VAS), PONV, sleep distur-
bance, and satisfaction score of postoperative analgesic treat-
ment. Starting at 6hours after surgery, patients documented their
postoperative pain score and the degree of sleep disturbance at
the same time each day until POD 5. The patients also recorded
the incidence of PONV as either absent or present. The VAS was
used to define a pain score, ranging from 0 to 10 (0=no pain,
10=worst pain), and a sleep disturbance scale was used to define
pain-related sleep disturbance caused by pain (0= slept very well,
1=difficult to sleep due to pain). When the pain score exceeded 4
3

or when a patient needed additional analgesia, an IV bolus of 50
mg tramadol was injected as a rescue analgesic. The number of
patients who required rescue analgesics was counted and
recorded. After surgery, the plastic surgeon observed the drainage
volume daily at a particular time, and the Jackson–Pratt drain
catheters were removed when the drainage volume collected
during 24hours was <10mL for 2 consecutive days. The
surgeons carefully checked the condition of the surgical wounds
every day until the patients were discharged.
The primary outcome was the intensity of pain at 6hours after

surgery. The secondary outcomes were analgesia-related adverse
events, analgesic device-related wound conditions, and assess-
ment of patient satisfaction. Data on demographics, physical
status, duration of surgery and anesthesia, time until drain
removal, and length of hospital stay were also collected.
Moreover, the postoperative adverse events, wound complica-
tions, and degree of satisfaction with analgesic treatment were
evaluated. Surgical wound complications were observed on an
outpatient basis for a 1-year period after patient discharge.
2.4. Statistical analysis

All statistical analyses were performed with SPSS 22.0 (SPSS Inc.,
Chicago, IL). The data were analyzed using Student t test
(continuous variables with nearly normal distribution, including

http://www.md-journal.com


Screened (n=80)

Excluded (n=12)

Discontinued analgesic therapy (n=5)

Regular use of other analgesics (n=3)
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Analyzed (n=68)

Incomplete medical records (n=3)

IV PCA group (n=33)ON-Q group (n=32)

Figure 2. Flow diagram.
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patients’ age, weight, height, and body mass index), Mann-
Whitney U test (VAS and patient satisfaction with analgesia), x2

test, and Fisher exact test (categorical variables including the
American Society of Anesthesiologists classification, number of
patients who needed rescue analgesics, and adverse events), as
appropriate.
Table 1

Demographic data.

On-Q (n=32) IV PCA (n=33) P

Age, y 45.3±7.7 46.8±8.4 .454
Height, cm 159.2±6.5 158.7±4.3 .713
Weight, kg 56.6±9.6 56.5±6.4 .968
BMI, kg/m2 22.3±3.0 22.4±2.4 .790
ASA physical status .199
I 25 (78.1) 21 (63.6)
II 7 (21.9) 12 (36.4)

Diabetes mellitus 1 (3.1) 1 (3.0) >.99
Hypertension 1 (3.1) 3 (9.1) .613
Tumor location .174
Left 14 (43.8) 20 (60.6)
Right 18 (56.3) 13 (39.4)

Preoperative
Radiotherapy 0 (0) 1 (3.0) >.99
Chemotherapy 7 (21.9) 5 (15.2) .485
TNM stage .832

0 2 (6.3) 1 (3.0)
IA 12 (37.5) 14 (42.4)
IB 2 (6.3) 0 (0)
IIA 7 (21.9) 13 (39.4)
IIB 9 (28.1) 5 (15.2)

Values are presented as mean± standard deviation or number (%).
IV PCA= intravenous patient controlled analgesia, BMI=body mass index, ASA=American Society of
Anesthesiologists, TNM= tumor node metastasis.

4

We compared changes in VAS and drainage volume over time
between the groups using repeated-measures analysis of variance,
and the differences between continuous variables at each time
point were compared using t tests. The threshold for statistical
significance was set at P< .05 for all analyses.

3. Results

We assessed the eligibility of the 80 patients during the study
period, and excluded 15 patients who met the exclusion criteria
and who had incomplete medical records. A total of 65 patients
were included in this analysis (Fig. 2). There were no significant
differences in demographic data and preoperative disease
conditions between the 2 groups (Table 1). The type of
reconstruction surgery was classified into LD flap and volume
displacement. The weight of the removed tumor and the flap
showed no significant difference, indicating that the extent of the
surgical wound was similar in the 2 groups (Table 2).
Table 2

Surgical outcomes and perioperative data.

ON-Q (n=32) IV PCA (n=33) P

Type of surgery .543
LD flap 19 (59.4) 22 (66.7)
Volume displacement 13 (40.6) 11 (33.3)

Tumor weight, g 165.8±143.1 163.2±120.7 .937
Flap weight of LD flap, g 312.3±75.1 352.8±74.9 .209
Duration
Surgery, min 381.3±95.3 376.2±57.0 .886
Anesthesia, min 422.2±98.3 415.3±53.8 .848
Hospital stay, days 14.1±6.5 13.1±4.7 .479
Jackson-Pratt drain insertion, days 10.6±4.5 10.1±3.8 .624

Values are presented as number (%) or mean± standard deviation.
IV PCA= intravenous patient controlled analgesia, LD= latissimus dorsi.
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The pain score 6hours after surgery of the ON-Q group was
analogous to that of the IV PCA group (4.5±2.3 in the ON-Q
group vs 4.7±2.5 in the IV PCA group, P= .735). The pain scores
were also similar between the groups until POD 5 (Fig. 3); thus,
no significant differences existed between the groups during the
observation period regarding total postoperative rescue analgesic
use (Fig. 4). However, the incidence of PONV was significantly
lower in the ON-Q group on POD 0 and 1 (P= .009 and P= .019,
respectively) (Fig. 5). Furthermore, no patient from the ON-Q
group complained of PONV on POD 4 and 5.
Sleep disturbance was also investigated as another measure of

sufficient analgesic treatment, and the incidence of sleep
disturbance was comparable between the groups (Fig. 6).
Overall, both groups were satisfied with their respective
postoperative analgesic method. The analgesic effect of the
ON-Q pain pump infusion was as satisfactory to patients as the
fentanyl-based IV PCA (Table 3). Despite no statistical difference
between the groups, 93.8% of patients in the ON-Q group were
willing to reuse the continuous wound infusion method for
analgesia if they required a similar surgery in the future.
Regarding the surgical aspect, there was no significant

difference in the incidence of wound complications (necrotic
change, seroma, and hematoma) in both groups. All the
complications were of minimal severity, and there was no flap
Figure 3. Visual analogue scale pain score. Data are expressed as mean±stand
between the groups. IV PCA= intravenous patient controlled analgesia, POD=po
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loss. The surgeon observed minimal necrotic changes, which was
treated with prolonged antibiotics. Seroma and hematoma were
aspirated via drain placement and pressure dressings were
applied until resolution. As a result, reoperation was not
necessary for these patients (Table 4). There were no significant
differences in the duration of hospital stay (14.1±6.5 in the ON-
Q group vs 13.1±4.7 in the IV PCA group P= .479) or Jackson-
Pratt drain insertion (10.6±4.5 in the ON-Q group vs 10.1±3.8
in the IV PCA group, P= .624) (Table 2). None of the patients
had complications related to the analgesic method or medication
(Table 4). Moreover, no wound complications or wound
infections were observed during the 1-year follow-up period.
4. Discussion

This study demonstrates that continuous wound infusion was
sufficiently effective for acute postoperative analgesia and could
be used as an alternative method to opioid-based IV PCA in
patients undergoing mastectomy with immediate autologous
breast reconstruction. Opioid-based IV PCA has been used
routinely for postoperative pain control, but opioids have serious
consequences such as nausea, vomiting, ileus, respiratory
depression, and sedation. Therefore, it has been recommended
to reduce opioid use with the multimodal analgesic method for
ard deviation in both the ON-Q and IV PCA group. No differences were found
stoperative day.

http://www.md-journal.com


Figure 4. Rescue analgesia administration after surgery. No differences were found between the groups. IV PCA= intravenous patient controlled analgesia, POD=
postoperative day.

Figure 5. Incidence of postoperative nausea and vomiting. ∗P< .05 vs IV PCA group. (P= .009 on POD 0, P= .019 on POD 1). IV PCA= intravenous patient
controlled analgesia, POD=postoperative day.
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Figure 6. Incidence of sleep disturbance. No differences were found between the groups. IV PCA= intravenous patient controlled analgesia, POD=postoperative
day.
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postoperative analgesia. Moreover, some surgical characteristics
of breast reconstruction are sensitive to the side effects of using
opioids. Mastectomy with immediate autologous breast recon-
struction involves the whole trunk from the anterior chest to the
back, and immediate autologous breast reconstruction with LD
flap showed more severe postoperative pain compared with
mastectomy alone or mastectomy with other types of breast
reconstruction surgery.[9] Mastectomy with immediate autolo-
gous breast reconstruction using LD flap makes patients
experience chest tightness because the surrounding tissues are
pulled to achieve closure, and this tightness in the surgical site is
perceived as pain. This muscle tightness also leads to the
inhibition of full inspiration, cough, and ambulation. In addition,
when the axillary lymph node is dissected, the intercostobrachial
Table 3

Satisfaction score of postoperative analgesic treatment.

ON-Q (n=32) IV PCA (n=33) P

Willing to reuse of device 30 (93.8) 26 (78.8) .149
Satisfaction to Analgesic treatment .193
Very poor 0 (0) 0 (0)
Poor 1 (3.1) 4 (12.1)
Satisfactory 4 (12.5) 5 (15.2)
Good 17 (53.1) 16 (48.5)
Excellent 10 (31.3) 8 (24.2)

Values are presented as number (%).
IV PCA= intravenous patient controlled analgesia.
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nerve is damaged in most patients.[10] These peripheral nerve
injuries may result in structural changes as well as functional
impairments. As a result of these features of immediate
autologous breast reconstruction with LD flap, substantial doses
of opioid may be required for acute postoperative analgesia;
however, the opioid-related side effects can lead to delayed
ambulation, cause atelectasis or pneumonia, or increase the
duration of hospital stay.
Although the analgesic techniques using PCA are thought to be

more effective and popular since the patients controls the pain
themselves, patient characteristics should be considered when
adjusting the PCA. Individual factors, such as age and sex, can
affect the consumption of analgesics. Therefore, this technique
may be associated with a higher incidence of analgesia-related
side effects, such as PONV, pruritus, or respiratory depression. In
particular, IV PCA can be influenced by the patient’s IV condition
Table 4

Postoperative complications.

Complications ON-Q (n=32) IV PCA1 (n=33) P

Surgical wound .184
Necrotic change 7 (21.9) 4 (12.1)
Seroma 5 (15.6) 4 (12.1)
Hematoma 1 (3.1) 0

Analgesic method related 0 0 >.99

Values are presented as number (%).
IV PCA= intravenous patient controlled analgesia.

http://www.md-journal.com
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or fluid management, and in these cases, there are sufficient risks
of excessive or deficient administration of analgesic drugs despite
the PCA setting.[11,12] With respect to accidentally inadequate
analgesia, advanced analgesic nerve blocks, such as epidural or
peripheral nerve block, also have the risk of late analgesic failure
due to inaccurate catheter placement and catheter migration.
However, continuous wound infusion has the advantage of
simple insertion into the surgical site without specialized
technique, and its management after insertion is as simple as
wound dressing. Therefore, continuous wound infusion enables
consistent analgesia.[13]

Furthermore, breast cancer patients generally experience loss
of femininity and great anxiety over the cancer diagnosis itself,
which leads to a state of vulnerability regarding surgical pain.[14–
16] In a study on the relationship between psychological variables
and PCA use, conventional opioid-based IV PCA was used, but
patients who were preoperatively more anxious or depressed
required a greater frequency of rescue analgesics.[17] Although
opioids have no ceiling effect on postoperative analgesia, the dose
must be limited because opioid-related adverse events can
unintentionally lead to delayed recovery after surgery or to
increased mortality. Furthermore, tolerance and dependence can
be induced in patients who have a history of opioid use, and the
incidence of these side effects tends to reduce acute postoperative
analgesic satisfaction in patients. Chronic postsurgical pain has
been reported in 25% to 50% of patients who undergo
mastectomy with breast reconstruction.[18] Chronic surgical
pain may occur in cases when acute postoperative pain cannot be
fully controlled or when a strong opioid is required in the acute
postoperative period. Chronic surgical pain is also associated
with poor quality of life. Therefore, having diverse strategies for
perioperative analgesic method is important to patients who have
breast cancer surgery.[19,20]

In various surgeries, continuous infiltration of LA into the
surgical site is presented as a novel method to sparing opioids,
and this analgesic method shows failure rates as low as 1%.[21]

Unlike a conventional neuraxial analgesic method administered
by an anesthesiologist, continuous wound infusion is minimally
invasive and the surgeon can easily insert the infusion catheter
before wound closure.[3,4] Administration of LA into the surgical
wound can directly inhibit the transmission of pain from the
nociceptive afferents, and it can inhibit a local inflammatory
response.[3,6] Using continuous wound infusion with LA, acute
postoperative pain control has been proven to be effective in
mastectomy with immediate autologous breast reconstruc-
tion.[22] Since the mechanism of continuous wound infusion is
sufficient LA delivery to the somatosensory nerve fibers in the
surgical site, the efficacy of this analgesic modality may affect the
location of catheter placement. Considering the effect of gravity
depending on the patient’s position, LA infusion catheters should
be placed directly over the nerve or surgical area to enable it to
spread throughout the entire wound. Furthermore, applying it on
a relatively small range of wounds would be more effective. If the
coverage of the surgical wound to be infused is too wide, LA can
be localized owing to tissue adhesions, preventing effective
analgesia. Another point to consider is the drain catheter of the
wound; infusion catheters must be installed properly so that
infused LA is not drained immediately through the drain
catheter.[21,23]

To date, most research on breast reconstruction has presented
the efficacy of continuous wound infusion as a supplementary
method, and there are some limitations regarding the assessment
8

of its analgesic efficacy as an alternative to opioid-based IV PCA.
In this study, the patients who only used continuous wound
infusion with 0.5% ropivacaine showed an equivalent level of
analgesia after surgery when compared with those using
conventional fentanyl-based IV PCA. The difference in rescue
analgesic requirements was not significantly different on the day
of surgery (31.3% of the ON-Q group vs 24.2% of the IV PCA
group). Although no significant differences were observed in the
number of patients who needed rescue analgesics during the
observational period, the incidence of PONV in the ON-Q group
was significantly lower at POD 0 and 1. Although it was not
statistically significant, the number of patients complaining of
PONV was also lower in the ON-Q group until POD 5. The
patients who used continuous wound infusion with LA had fewer
requirements for rescue analgesics than did patients with IV PCA,
and this opioid-sparing effect attenuated PONV in the acute
postoperative period.
However, in terms of surgical outcomes, complications related

to wound healing must be considered with respect to breast
reconstruction. Thus far, no study has evaluated the influence of
continuous wound infusion on wound healing. In the present
study, we were able to identify the effect on surgical wounds
through outpatient follow-up for 1year after surgery.
First, concerns exist as to whether the injected LA will directly

affect the surgical wound. Depending on the patient’s posture or
the position of the inserted catheters, the drain volume might
increase and develop seroma. Seroma is one of the most common
complications in autologous breast reconstruction, and it makes
wound healing difficult. Moreover, concerns remain that the
infused LA might flow directly into the Jackson–Pratt drain, and
as such, have a reduced analgesic effect. If the volume of drainage
from the wound increased due to the ON-Q pain pump, the
Jackson–Pratt drains would have been placed for a longer
duration. Although the author could not find the exact drain
volume from the patients’ records, the time until drain removal
was not significantly different between the groups.
Second, wound healingmay be interrupted because of infection

through the LA infusion catheter. In addition, necrotic change
caused by inflammation or hematoma from an irritated
ON-Q catheter was an issue of concern. None of the patients
developed infection-related complications postoperatively, and
the duration of hospital stay was also comparable without
surgical wound-related complications. The ON-Q catheter has a
filter to reduce the chance of infection. Furthermore, some studies
have shown that ropivacaine has antimicrobial qualities at a
concentration of 0.5%, and LA can inhibit a local inflammatory
response.[3,6,24,25]

Third, the changes in blood flow to the flap may be considered
according to the concentration of LA that is infused. Because LA
has biphasic effects on blood flow to the flap through the vascular
smooth muscle, vasoconstriction can occur at low concentra-
tions, and vasodilation can occur at clinical concentrations.
Differences in the degree of vasodilation depend on the type of
drugs used. Studies investigated which concentrations of
ropivacaine maintain tissue perfusion showed a biphasic vascular
action on isolated human arteries.[26] In the biphasic curve of
vascular effect, the vasoconstriction effects of ropivacaine
increased as its concentration increased from 0.1% to 0.75%,
and intradermal injection of 1% ropivacaine provoked vasodila-
tion in healthy volunteers.[27,28] The author used 0.5%
ropivacaine, and the flap conditions were comparable in both
groups. When observed for 1year after the surgery, the healing
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condition of the surgical wounds showed no significant differ-
ences between the groups.
Nevertheless, continuous wound infusion with LA runs the risk

of accumulation or accidental intravenous administration at the
surgical site. Therefore, caution is required when choosing the
dose and type of LA. To reduce the systemic toxicity of
continuous LA infusion, ropivacaine, rather than bupivacaine,
can be used because a pain pump continuously infuses large
amounts of LA. Ropivacaine has lower systemic toxicity due to its
lower affinity for the central nervous system and heart than
bupivacaine. In our study, patients received an infusion of 0.5%
ropivacaine, and no LA-related side effects occurred. Although
plasma levels of continuously infused ropivacaine were not
measured in this study, previous studies have shown that
ropivacaine plasma levels during a continuous 0.5% infusion are
below the toxicity threshold.[29,30]

This study has a limitation due to the retrospective review of
medical records, and unavailability of more detailed information
about chronic pain. Acute postoperative analgesic method-
related side effects were expressed mainly as PONV in both
groups. If other side effects such as respiratory depression,
drowsy mentality, and dizziness had occurred, the events were
described routinely. However, no numerical scoring assessment
of side effects was recorded, and thus the difference was not
compared. In addition, the authors were unable to evaluate the
improvement in chest discomfort and respiratory function from
the records for the patients who had a continuous LA wound
infusion.More advanced studies are needed for chronic pain, and
evaluation of respiratory function will make it possible to
evaluate the effects of opioid reduction and LA itself even in cases
with cancer recurrence.
In conclusion, continuous wound infusion with 0.5%

ropivacaine had an equianalgesic effect to that of fentanyl-based
IV PCA in patients who underwent mastectomy with immediate
autologous breast reconstruction, without any specific compli-
cations on wound healing, even 1year after surgery. Moreover,
the patients’ satisfaction with the postoperative analgesia was
also comparable with that of opioid-based IV PCA. These
findings suggest that continuous wound infusion with LA is a
satisfactory substitute for opioid-based IV PCA in patients who
undergo mastectomy with immediate autologous breast recon-
struction.
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