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Background: Appropriate pain management in breast reconstruction improves
outcomes and patient satisfaction. The purpose of this study is to review the
current methodology and paradigms in pain management following breast
reconstruction.
Methods: A review of the scientific literature was performed. The protocols
used at our institution were further examined and contrasted in the context
of this published literature.
Results: Pain following breast reconstruction is multifactorial and patient specific. Pain can originate from the mastectomy alone, from the donor site, or
from tissue expansion. Counseling a patient is of upmost importance. The armamentarium to address pain includes narcotic analgesics, nonnarcotic analgesics,
local anesthesia, and other nontraditional regimens. Each of these methods has
an evidence-based efficacy and patient selection factors for application.
Conclusions: The data contained herein provide a review of perioperative
pain management following autologous and implant-based breast reconstruction. (Plast. Reconstr. Surg. 134: 120S, 2014.)

O

btaining adequate pain control following breast reconstruction is paramount to
ensuring optimal outcomes and patient satisfaction. Failure to ameliorate postoperative pain
is associated with increased physiological and psychological stress with corresponding increased hospital admissions and cost.1,2 Multiple components
of intraoperative care can contribute to postoperative discomfort. The surgeon and treatment team
must recognize each of these components. Given
the wide breadth of reconstructive options and
immense interpatient variability, pain regimens
must be well tailored to the individual patient.
When tailoring a pain regimen, the surgeon
must first recognize the different types of pain and
corresponding available treatment modalities. Postsurgical pain can be divided according to its duration (acute vs chronic) and nature (nociceptive vs
neuropathic). Chronic pain is often defined according to the International Association for the Study of
Pain as occurring after the normal time of healing.3
From the Division of Plastic Surgery, Department of Surgery,
University of Pennsylvania.
Received for publication March 7, 2014; accepted June 5,
2014.
Copyright © 2014 by the American Society of Plastic Surgeons
DOI: 10.1097/PRS.0000000000000676

120S

Prior studies of breast reconstruction pain have considered this period to be approximately 120 days.4
Nociceptive pain refers to pain resulting from injury
to somatic structures including skin, muscle, and fat.
By contrast, neuropathic pain is that pain resulting
from direct injury or inflammation of the central or
peripheral nervous system. Surgeons are primarily
concerned with management of postsurgical nociceptive pain; however, neuropathic pain resulting
from local nerve injury and regeneration can be present and should be recognized. In our experience,
the treatment of neuropathic pain and/or chronic
pain requires the assistance of a pain specialist.
Current treatment modalities following breast
reconstruction include narcotic analgesia, nonnarcotic analgesia [nonsteroidal anti-inflammatory drugs (NSAIDs), acetaminophen], local
anesthesia, regional anesthesia, muscle relaxants, and nontraditional neuropathic regimens.
Each treatment modality has an associated riskto-benefit ratio, and all should serve as part of
the available armamentarium for postoperative
pain management. Despite the many interventions now at the surgeon’s disposal, perioperative
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patient counseling and expectation management
remain the first and, arguably, the most critical
step toward achieving success.

COUNSELING
Before mastectomy and reconstruction,
patients must be thoroughly counseled by both the
extirpative and reconstructive surgeons. Patients
should be advised that acute postoperative pain is a
certainty with variability depending on reconstructive methods. Preoperative candidates should also
understand the risk of progression to a chronic
pain condition. Reconstruction aside, mastectomy
alone is associated with postprocedural pain. Most
notably, the risk of postmastectomy pain syndrome
(PMPS) should be discussed. PMPS is a chronic yet
poorly understood condition affecting up to 40%
of patients and requires specific management.5–10
Recent prospective studies have illustrated that
risk factors for PMPS include axillary node dissection, transection of the intercostal brachial nerve,
and younger age at the time of surgery.6,11 Despite
current treatment regimens, complete resolution
is generally difficult to achieve.
More germane to reconstruction, there are
notable differences between autologous and
implant-based reconstruction. Implant-based reconstruction may be associated with less initial postoperative pain. The pain in implant reconstruction is
limited to the reconstructive site as there is of course
no donor site. Patients may have increased pain in
the breast than those undergoing free-tissue transfer; this pain may be worsened with higher starting
fill volumes.12 Additionally, pain will be associated
with each subsequent increase in tissue expander
volume and the eventual exchange for a permanent
implant. This must be discussed with the patient
before undergoing implant reconstruction.
In contrast to implant reconstruction, autologous reconstruction is complicated by the need
to control pain at the breast and the donor site.
When anticipating potential acute pain, the surgeon must appreciate that postoperative pain is
typically commensurate with the degree of flap
dissection. Regarding abdominally based flaps,
studies have demonstrated that the degree of
pain is directly proportional to the amount of
fascia and muscle harvested.13,14 Traditionally,
pain is expected to be greatest with abdominally
based flaps; however, there is recent evidence to
suggest that patients undergoing extended latissimus muscle flap reconstruction may experience
greater pain than those undergoing abdominally
based flap reconstruction.13

Finally, patients should be counseled as to
the potential for chronic pain after surgery. Up
to 25% of patients may have insufficient response
to narcotic analgesia, resulting in a prolonged
inpatient admission.15 Some of these patients may
progress to chronic pain. An institutional review
of patients treated with abdominally based autologous tissue transfer found that 17% experienced
chronic pain postoperatively. The risk of such
chronic pain was found to be related to preoperative factors, specifically preexisting pain, rather
than perioperative or postoperative factors.4

NARCOTIC ANALGESICS
Narcotics are the mainstay of pain control
in breast reconstruction. Typically, a parenteral
pain regimen is initiated using either morphine
or hydromorphone. Patient-controlled analgesic
(PCA) pumps are a safe and convenient method
of delivery.16 As a patient’s parenteral requirement
diminishes, they are advanced to an oral regimen
of either oxycodone or hydromorphone. A small
subset of patients, usually implant-based reconstruction, is started on an oral regimen immediately with parenteral breakthrough. Studies have
demonstrated that a direct to oral regimen is less
effective than a PCA for pain control, but may be
appropriate in select patients.11
Narcotic medications are nearly a universal necessity in treating the postreconstructive
patient, but the well-established side effects
include nausea, vomiting, constipation, ileus, pruritus, lethargy, changes in mental status, respiratory depression with subsequent hypercapnea,
and physical dependence. Given the significant
side-effect profile and predilection for dependence, both the physician and patient should
strive for rapid wean of narcotics while still balancing the continued need for pain control.

NONNARCOTIC ANALGESICS
NSAIDs and acetaminophen are frequently
used in the perioperative setting. NSAIDs affect
both COX-1 and COX-2 resulting in down regulation of cyclooxygenase and the local inflammatory response. NSAIDs have further action in
the glomerular apparatus, gastric lining, and on
platelet aggregation. Nonspecific NSAIDs are
therefore associated with a decreased glomerular
filtration rate and increased risk of gastric ulcer
formation with theoretical increased risk of bleeding. COX-2 inhibitors, developed specifically for
anti-inflammatory properties, were found to have
an increased risk of heart attack and stroke.17,18
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Accordingly, COX-2 inhibitors have largely been
discontinued with celecoxib (Celebrex) standing
as one of the few exceptions. Given the availability, efficacy, and general tolerability of nonspecific
NSAIDS, these are more commonly used in the
immediate postoperative period.
Controversy surrounding the use of NSAIDs
in the perioperative setting persists. Surgeons
have been traditionally hesitant to prescribe
NSAIDs and most often cite an increased risk of
postoperative bleeding. The long-standing resistance among surgeons to use NSAIDs has been
somewhat disparate with the published evidence.
Studies have demonstrated that the risk of bleeding is minimal and that the belief of significantly
increased bleeding risk is largely unfounded.19–21
Nonetheless, NSAIDs must still be used with caution given the well-established risk of acute kidney injury in the elderly and under-resuscitated
patients and risk of gastrointestinal bleeding
with prolonged use.22 Ketorolac is the parenteral
NSAID most often available for postoperative pain
control. The side-effect profile of Ketorolac is similar to that of other NSAIDs and likewise suffers
from underutilization. Ketorolac has been associated with decreased narcotic intake, improved
pain control, and has not been demonstrated to
increase the risk of bleeding or renal failure in
patients with otherwise normal renal function.19,23
Acetaminophen is an alternative nonnarcotic
analgesic with a minimal side-effect profile and
demonstrated efficacy comparable to NSAIDs in
some settings. The primary risk associated with acetaminophen is dose-dependent liver toxicity. The
total amount of acetaminophen should not exceed
4 g over a 24-hour period. Acetaminophen should
be avoided in patients with liver failure or alcohol
dependence. Acetaminophen can be administered
as a stand-alone. Alternatively, acetaminophen can
be used in conjunction with NSAIDs and narcotic
regimens for adjunctive effect.24 In the setting of
breast reconstruction, acetaminophen should be
routinely used for most patients.

CONTINUOUS LOCAL ANALGESICS
Efforts to reduce narcotic use and mitigate
narcotic-associated side effects following reconstruction have resulted in the use of elastomeric
pain catheters that can be placed in the reconstructed breast and donor sites.25 Pain catheters
function by continuously infusing the surgical site
with local anesthetic (typically bupivacaine). The
infusion rate is dependent on body temperature
and fill volume of the pump. Multiple trials have
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demonstrated a proven benefit to the continuous
infusion of local anesthesia. Local pain pumps
have been shown to improve pain and reduce
narcotic use. There is an associated increase in
patient satisfaction, and as such, these systems
have become widely accepted in the management
of perioperative pain.26–32
Liposomal bupivacaine under the trademark
Exparel (Pacira Pharmaceuticals, San Diego,
Calif.) has recently received Food and Drug
Administration approval for postoperative analgesia.33,34 Liposomal bupivacaine is injected once
during a procedure and acts as a continuous depot
of bupivacaine for up to 72 hours. Like elastomeric
pumps, clinical trials have demonstrated that
liposomal bupivacaine decreases initial pain and
postoperative narcotic use.35 Unlike traditional
bupivacaine, liposomal bupivacaine does not
require external catheter placement, which can be
both bothersome to the patient and challenging
to the staff. Liposomal bupivacaine has been successfully implemented for management following
both abdominoplasty and breast augmentation; It
should be noted, however, that there are limited
data regarding liposomal bupivacaine specifically
in the setting of breast reconstruction.36,37 Thus, a
pointed evidence-based recommendation for the
use of liposomal bupivacaine in breast reconstruction is not possible at this time; nonetheless, it
seems as though this modality may serve an important role in the future.

NONTRADITIONAL
The use of epidural analgesia can be considered in abdominally based free flap breast reconstruction. The surgical literature has consistently
demonstrated that epidural analgesia significantly reduces post laparotomy pain and allows
for expedited recovery with a shorter inpatient
admission.16,38–40 Epidural analgesia does require
increased time and patient discomfort for placement. It also introduces risk of urinary retention,
lower extremity weakness, and even paralysis. Epidural analgesia is not routinely used in the setting of free flap reconstruction, but this may be
a worthwhile consideration for patients with a
known high narcotic requirement. Paravertebral
blocks (PVBs) are used often in the management
of pain following thoracotomy, video-assisted thoracoscopic surgery, and mastectomy.41–43 Much
like epidural analgesia, their drawbacks include
increased time for placement, but PVBs are not
associated with a risk of paralysis or urinary retention. Studies have consistently illustrated the
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benefit of PVBs following mastectomy including
decreased nausea and faster return to work.44–46
Given the abovementioned data purporting the
benefits of PVBs following mastectomy, this modality may be underutilized in breast reconstruction
and warrants further clinical investigation.
Other nontraditional methods of pain management include benzodiazepines, gabapentin, and
related drugs, that is, pregabalin (Lyrica) or tricyclic antidepressants. Benzodiazepines, serving as
both anxiolytics and spasmolytics, are often used as
adjuncts to mediate pain.47 Most often, these drugs
are used in the early stages following implant reconstruction when muscle irritation and contractions
may be a large component of postoperative pain.
Caution is advised with the use of benzodiazepines
and narcotics together given the increased risk of
respiratory failure and mental status alteration.
Gabapentin and other gabapentinoid agents are traditionally used in the setting of chronic postsurgical
pain. There is limited evidence to suggest the use of
gabapentin as a onetime treatment for acute postoperative pain management.48 In our experience,
gabapentin/gabapentinoids are not used without
the accompanying assistance of a pain specialist.

650 mg of acetaminophen every 6 hours. Following discharge, patients return for outpatient tissue
expansion at which time prescriptions for narcotics and benzodiazepines are refilled if needed.

INSTITUTIONAL PRACTICE

CONCLUSIONS

Below, we briefly review our routine pathways
for both implant-based and autologous reconstruction. These pathways conform to current
evidence-based recommendations and serve as
general guidelines for pain management. There
is deviation from the below-mentioned pathways
as individual patient care dictates.
Implant-Based Reconstruction
At our institution, implant-based reconstruction is most often performed as a 2-stage procedure
with subpectoral/subserratus tissue expansion followed by implant insertion. Patients most often
require an inpatient admission lasting 1–2 nights.
Intraoperatively, elastomeric pain catheters are
placed over the pectoralis muscles bilaterally. On
postoperative day 1, patients are maintained on a
PCA along with standing 5 mg dose of diazepam
every 8 hours. If patient is less than 65 years old
with appropriate renal function and no contraindications, standing NSAIDS are prescribed, usually
ketorolac. Following the first 12–24 hours, patients
are advanced to a combined oral narcotic regimen and acetaminophen. The standard narcotic
dosage is as follows: 5 mg of oxycodone every 4
hours or 2 mg of hydromorphone every 3 hours.
Unless contraindicated, all patients are prescribed

Autologous Reconstruction
The donor site for harvest in free tissue reconstruction (eg, abdominal wall, TUG, and IGAP)
varies; however, the standard pain management
pathway remains similar. Continuous pain catheters are placed in the donor site. All patients are
provided a hydromorphone or morphine PCA
for 48 hours postoperatively. Patients are then
concurrently advanced to an oral pain regimen
and a regular diet. Patients are then discharged
with instructions to wean narcotic usage over 2–4
weeks. The precise wean depends on patient pain
tolerance, use of adjunctive medications, and
prior pain conditions. Given prolonged procedures and concomitant likely hypovolemic state,
NSAIDs are not routinely used for inpatients following autologous breast reconstruction. Following adequate volume resuscitation, we have often
found NSAIDs to be a helpful additional measure
in treating refractory postoperative pain.

Adequate pain control is a critical component
of achieving optimal clinical outcomes with corresponding patient satisfaction following breast
reconstruction. Surgeons should adequately counsel patients as to the nature and course of pain
including the risk of chronic pain syndromes. In
accordance with much of the abovementioned
evidence-based guidelines, postreconstruction
pain control should be approached using multiple treatment modalities. By implementing a
variety of methods to achieve postoperative pain
control, the surgeon can individualize a treatment
regimen for each patient and ensure optimal pain
control following breast reconstruction.
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