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Appropriate and timely rehabilitation is vital in the recovery from breast cancer surgeries, including breast conserving surgery, mas-

tectomy, axillary lymph node dissection (ALND), and breast reconstruction. This article describes the incidence, prevalence, risk fac-

tors and time course for early postoperative effects and the role of prospective surveillance as a rehabilitation strategy to prevent

and mitigate them. The most common early postoperative effects include wound issues such as cellulitis, flap necrosis, abscess, dehis-

cence, hematoma, and seroma. Appropriate treatment is necessary to avoid delay in wound healing that may increase the risk of

long-term morbidity, unduly postpone systemic and radiation therapy, and delay rehabilitation. The presence of upper quarter dys-

function (UQD), defined as restricted upper quarter mobility, pain, lymphedema, and impaired sensation and strength, has been

reported in over half of survivors after treatment for breast cancer. Moreover, evidence suggests that survivors who undergo breast

reconstruction may be at higher risk of UQD. Ensuring the survivor’s optimum functioning in the early postoperative time period is

critical in the overall recovery from breast cancer. The formal collection of objective measures along with patient-reported outcome

measures is recommended for the early detection of postoperative morbidity. Prospective surveillance, including preoperative assess-

ment and structured surveillance, allows for early identification and timely rehabilitation. Early evidence supports a prospective

approach to address and minimize postoperative effects. Cancer 2012;118(8 suppl):2226–36. VC 2012 American Cancer Society.
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INTRODUCTION
Postoperative morbidity from breast or axillary procedures for breast cancer is reported to be as high as 30%.1 Fortunately,
the vast majority of these sequelae can be managed in the outpatient setting. Appropriate and timely rehabilitation is vital
in the recovery from breast cancer surgeries, including breast conserving surgery, mastectomy, axillary lymph node dissec-
tion (ALND), and reconstruction.2 This article describes the incidence, prevalence, risk factors, and time course for early
postoperative effects and the role of prospective surveillance as a rehabilitation strategy to prevent and mitigate them.

The focus of this article is on acute postoperative effects occurring in survivors within the first 3 months after surgery.
According to the National Coalition of Cancer Survivors, a cancer survivor is defined as an individual with cancer from
the ‘‘point of diagnosis through the balance of life.’’3

ACUTE POSTOPERATIVE SEQUELAE AFTER BREAST CANCER SURGERY
The most common early sequelae after surgery for breast cancer include wound problems such as cellulitis, flap necrosis,
abscess, dehiscence, and hematoma (Table 1).1 Appropriate treatment for these sequelae varies depending on severity:
frommild cellulitis to frank abscess, minimal necrosis at the margin to total flap loss, or slight swelling or bruising to pain-
ful collections of serum or symptomatic blood loss. These sequelae may increase the risk for long-term morbidity, unduly
postpone systemic and radiation therapy, and delay rehabilitation.
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Disruption of superficial and in-breast lymphatics
may lead to a diffuse pattern of erythema mimicking cel-
lulitis without an actual infectious process.1 Such lym-
phatic congestion may be differentiated from infection by
placing the survivor supine and observing; the erythema
of lymphatic congestion will often dissipate within a few
minutes. Mild cellulitis may be treated with an oral antibi-
otic; more severe and symptomatic cases will require par-
enteral antibiotics and, in the event of abcess formation,
surgical drainage.4 Postoperative breast abscesses may
sometimes be manageable with closed aspiration and anti-
biotics but usually require drainage, especially if a foreign
body, such as an implant, is present. Limited skin necrosis
can be treated with office debridement, but frank flap loss
requires surgical revision.5

A seroma is a collection of serous fluid in a surgical
cavity. Seroma may be avoided with closed-suction drains
such as those routinely used after ALND, mastectomies,
and oncoplastic procedures.1 When drains have been
removed or are not used, a seroma will form in the cavity.
This is usually a desirable outcome, reducing the chance
of breast concavity after resection. However, if a seroma
becomes tense and painful, or if infection is suspected,
decompression is indicated. In some cases this may be
accomplished by simple aspiration, repeated as necessary,
but formal placement of a closed-suction drain is often
required.1

Pneumothorax may rarely result from wire-localiza-
tion of nonpalpable lesions for excision or from deep dis-
section in the intercostal space.1 It may present as

shortness of breath or difficulty with ventilation under
anesthesia or as subcutaneous emphysema with crepitus.
Symptomatic pneumothorax is treated by re-expansion of
the lung with a chest tube or catheter aspiration.

Brachial plexopathy, usually the result of operative
positioning, is important to identify as early as possible
during the postoperative course, because early physical
therapy can result in complete and rapid recovery.1,6 The
plexopathy usually involves paresis of the arm with sen-
sory changes distinct from the usually minor paresthesias
caused by the much more common injury to intercostal-
brachial nerves during axillary surgery.6

Mondor’s disease (thrombosis of the lateral thoracic
and/or thoraco-epigastric veins) presents as a firm tender
cord of tissue traversing the upper abdomen into the lower
part of the breast.7 This condition may occur after any
breast trauma or surgery and is generally self-limiting,
resolving within 2-8 weeks. Heat and anti-inflammatory
medications may help control symptoms and hasten
recovery.8

Finally, a rare complication of ALND is chylothorax
due to injury of the thoracic duct (left side) or other major
lymphatic channel.9 Octreotide and closed-suction drain-
age have been recommended to control lymphorrhea,10

but surgical duct ligation is generally required.
Advancements in surgical technique and the transi-

tion from complete ALND to sentinel lymph node biopsy
(SLNB) have greatly decreased the incidence of these post-
operative sequelae. In a recent retrospective study involv-
ing 6847 survivors, overall rates of sequelae of 11.1%,

Table 1. Definition of Terms Associated with Postsurgical Sequelae

Term Definition

Cellulitis An acute, spreading infection of the deep tissues of the skin and muscle; causes the skin of the breast to become red-

dened, warm, and tender and may also cause fever, chills, swollen lymph nodes, and blisters75

Flap A portion of muscle, fat, and skin; its blood supply is moved from one part of the body to the chest to reconstruct the

breast76

Necrosis The death of living tissues such as fat, skin, and muscle75

Abscess An enclosed collection of pus in tissues, organs, or confined spaces in the body; an abscess is a sign of infection, and

the tissue affected is usually swollen and inflamed75

Dehiscence A surgical complication wherein the surgical wound breaks open or splits along the sutured incision line1

Hematoma A pool of clotted or partially clotted blood in the surgical wound75

Seroma A collection of serous fluid that develops within the surgical site and usually presents under the skin in the axillary region,

near the surgical incision27,75

Pneumothorax An accumulation of air in the chest (pleural) cavity that causes the lung to collapse76

Brachial plexopathy Impairment or damage to the network of nerves in the brachial plexus; if damage occurs, this condition presents as

numbness, tingling, pain, weakness, or limited movement in the arm or hand77

Mondor’s disease A thrombophlebitis of the subcutaneous veins that commonly occurs below the breast on the anterolateral thoracoabdo-

minal wall7

Chylothorax Damage to the thoracic duct (a major lymph vessel in the chest) that can cause leakage of chyle (fat-containing lymph

fluid) into the space between the pleural membranes that cover the lungs and line the chest cavity76

Axillary web syndrome Also referred to as axillary cording; presents as tight, fibrous cords in the axilla that can extend along the arm to the

antecubital fossa and forearm27

Postoperative Issues/McNeely et al

Cancer April 15, 2012 2227



7.3%, and 2.6% were found after ALND, SLNB followed
by ALND, and SLNB alone, respectively.11 Although
many sequelae have been reduced by SLNB, they have not
been eliminated, and careful monitoring of these breast
cancer survivors is still warranted.

SEQUELAE OF THE UPPER QUARTER
Upper quarter dysfunction (UQD) commonly occurs
after surgery and radiotherapy for breast cancer. UQD is
defined as restricted upper quarter mobility, pain, lym-
phedema, and impaired sensation and strength.12,13

UQD is a significant cause of disability14 and negatively
impacts quality of life (QoL).13,15 A recent review of
UQD found a widely reported variation in prevalence of
impaired shoulder range of motion (ROM) (<1%-67%),
arm weakness (9%-28%), shoulder/arm pain (9%-68%),
and lymphedema (0%-34%).17 In the early postoperative
period, UQD may be due to the operation itself or to
pain, immobility, infection, or axillary web syndrome
(AWS). Although UQD is reduced with newer techniques
such as SLNB, it is still prevalent.16,17 Findings of a
randomized controlled trial reported postoperative
morbidity in 36% of survivors undergoing SLNB and in
66% of survivors undergoing ALND.16

Pain arising from soft tissue and neural injury is a
major contributor to UQD.18 In a recent review, the prev-
alence of shoulder and/or arm pain was reported to be
between 9% and 68%, and the prevalence of breast and/
or scar pain was between 15% and 72% at 6-56 months
after surgery.19 Damage to nerves can cause sensory dis-
turbance such as numbness, pins and needles, and burning
or prickling sensations.20,21 In particular, injury to the
intercostal-brachial nerve leads to sensory disturbances
and sometimes pain involving the chest wall, axilla, and
medial upper arm.22 Arm motion will stress the surgical
incision and may thereby increase discomfort and lead to
localized muscle guarding.23 Wound issues and infection
may worsen and prolong incisional pain and cause restric-
tive scarring of underlying tissues in the chest wall.23

Timely identification and treatment of acute postopera-
tive pain may reduce the risk of development of a chronic
pain state.18

AWS is a sequela of both ALND and SLNB that can
further contribute to pain and UQD. It presents as a series
of cordlike structures that are visible and palpable beneath
the axillary skin. These cords often extend down the arm
past the elbow into the forearm, sometimes as far as the
wrist or thumb.24,25 In some cases, cords can be seen on
the chest wall caudal to the axilla.26 AWS may be due to
disruption of lymphatic vessels and veins during axillary

surgery27 and is similar in etiology toMondor’s disease.7,28

The incidence of AWS has been reported in a number of
recent prospective studies and ranges widely among studies
(Table 2). The reported incidence after SLNB is 20%29

and after ALND ranges from 44% to 72%.24,26,29-31 AWS
has been reported to occur more often in survivors who are
younger and slimmer.29,31 AWS develops in the early
weeks after surgery, often after an initially normal course of
shoulder recovery. Typically, the survivor complains of in-
sidious onset of intense pain accompanied by limitation in
ROM, especially when the arm is abducted.26 Although
AWS is generally a benign, self-limiting condition, it is
painful and can significantly limit ROM and function in
the early postoperative weeks. Moreover, symptoms may
occasionally persist for much longer periods. No preventive
measures for AWS have been identified; however, early
evidence supports physical therapy treatment to improve
symptoms associated with AWS30 and shorten the natural
course of the condition.31 Additionally, evidence from a
case series suggests that mild cases of localized cording in
the axilla may resolve after a short course of treatment with
anti-inflammatory agents.7

Survivors who undergo ALND or SLNB are also at
risk of developing lymphedema as a result of damage to,
or dysfunction of, the lymphatic system. In the early post-
operative period, edema may arise in the axilla, chest wall,
breast, or arm. This acute edema is most often transient.22

Cases of persistent or worsening edema should be investi-
gated for causes such as wound infection or seroma22 or
the onset of actual lymphedema. The estimated incidence
of lymphedema is between 6% and 30%,17 with the
majority of cases presenting within the first 6 months after
surgery.32 Risk factors for lymphedema include total
versus partial mastectomy, ALND, the presence of tumor-
positive nodes, and postoperative infection.33-35 Lymphe-
dema may be transient or persistent.36 Transient or acute
lymphedema is defined as a single episode of swelling that
lasts<3 months and dissipates with or without treatment.
Recurring episodes of transient lymphedema may be an
early sign of lymphatic compromise and are therefore of
concern. Lymphedema that lasts>3 months is considered
persistent or chronic lymphedema.36 In a cohort study
involving 287 survivors, transient lymphedema was found
to occur in 20% of survivors, and persistent lymphedema
occurred in 13%.12 Lymphedema creates considerable
disability and has deleterious effects on QoL.15 Risk-
reduction strategies and early identification and treatment
have been shown to reduce the incidence of lymphe-
dema.37-39 Thus, close monitoring for signs of lymphe-
dema in the early postoperative period is warranted.
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SEQUELAE AFTER BREAST
RECONSTRUCTION
Survivors are often offered immediate breast reconstruc-
tion after mastectomy, and these survivors may develop
chronic pain and physical dysfunction. For survivors
electing autologous reconstruction, this morbidity may
involve not only the chest and upper body, but also the
donor site from which tissue was harvested. Survivors who
undergo implant reconstruction may experience increased
breast pain compared with mastectomy survivors, and
those who undergo transverse rectus abdominal myocuta-
neous (TRAM) reconstruction may experience persistent
abdominal pain even 2 years after surgery.40,41 Donor site
morbidity can include not only pain and parasthesia, but
also weakness and abdominal bulging that may impair
daily physical function. The impact of such functional
problems may be subtle, but may nevertheless impact
QoL.42-45 Unfortunately, a limited number of studies
have examined the physical and functional effects of
reconstruction. A summary of potential issues related to
the various reconstructive methods is provided in Table 3.

The Relationship between Reconstruction,
Chemotherapy and Radiation Therapy

Postmastectomy reconstruction may be performed either
before or after adjuvant chemotherapy. There are only
limited prospective data on the complications of postmas-
tectomy reconstruction when associated with chemother-
apy administration. In a prospective trial comparing 3
groups of survivors undergoing immediate postmastec-
tomy reconstruction (neoadjuvant, adjuvant, and no
chemotherapy), no differences were found in unplanned
surgical procedures, implant/expander loss, nor donor site
complications.46 The highest infection rate (44%) was in
the adjuvant group receiving reconstruction prior to
chemotherapy. Infection rates for survivors receiving neo-
adjuvant chemotherapy or no chemotherapy were similar
at 23% and 25%, respectively. Thus, survivors need to be
made aware of the rates of infection in these settings, and
an individual treatment plan established based on the
survivor’s understanding of potential sequelae and delays
for adjuvant treatment and / or rehabilitation.

Some survivors require radiation therapy after
immediate postmastectomy reconstruction, and this may
lead to capsular contraction and fat necrosis/contracture
of the reconstructed breast. There is significant debate in
the literature on the best reconstructive approach for this
group of survivors.47 Options include delayed reconstruc-
tion until completion of all therapies, delayed-immediate
reconstruction with skin sparing mastectomy andT
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temporary expander, or immediate reconstruction with
tissue flaps with or without implant/expander. When the
likelihood of postmastectomy radiation is not known,
delayed-immediate reconstruction should be strongly
considered. However, Cowen et al48 identified 3 factors
that predict a high rate of failure for survivors undergoing
implant/tissue expander reconstruction with radiation:
smoking, T3/T4 tumors, and axillary lymph node
involvement. In the absence of all 3 of the above factors,
reconstructive failure occurred in 7% of survivors. In the
presence of 1, 2, or 3 factors, failures occurred in 15.7%,
48.3%, and 100% of survivors, respectively. Completely
autologous reconstruction could potentially lower these
rates.49 For these reasons, preoperative assessment of risk
and education of survivors by surgeons and other health
care providers regarding potential reconstruction failures
can improve survivors’ decision making and minimize
complication rates for those requiring radiation therapy to
the chest wall.

Early Versus Delayed Reconstruction

Survivors who undergo mastectomy may elect to undergo
delayed reconstruction. While immediate reconstruction
is associated with a higher risk of early complications50-52,
delayed reconstruction means living without a breast for a
period of time, which can significantly reduce
QoL.42,45,53,54 Delay may also compromise cosmetic
results, because the remaining breast skin is less supple
and able to conform to the appearance of a natural breast.
There is little evidence to suggest, however, that the

timing of reconstruction influences long-term physical
morbidity. A recent large-scale, prospective survey in
the United Kingdom noted that physical well-being at
18 months was not significantly different for delayed ver-
sus immediate breast reconstruction (http://www.ic.
nhs.uk/mbr), a result also found in single-surgeon
experiences.4,11,55,56

THE CLINICAL IDENTIFICATION OF
POSTOPERATIVE EFFECTS
Diagnosis of postoperative problems traditionally relies
on clinical evaluation by the surgeon or oncologist. In a
busy clinical practice, however, physicians may not thor-
oughly probe for new and existing problems, especially
those related to UQD or reconstruction. Additionally,
once survivors complete active treatment, the frequency
of their medical interactions decreases, as do opportunities
to express their concerns. Little effort has been made to
standardize the assessment of UQD and other postopera-
tive sequelae, especially after breast reconstruction, thus
the evidence base to support efficient surveillance is weak.

The assessment of UQD in the early postoperative
time period may be best served by a multidisciplinary
team approach. New approaches to the detection of post-
operative morbidity may involve formal collection of
objective measures and patient-reported outcome (PRO)
data by the health care team. Breast surgery–specific PRO
measures, such as the BREAST-Q, have been developed
using newer psychometric methods (Item Response

Table 3. Physical and Functional Effects Related to Breast Reconstruction

Reconstruction Method Description Potential Complications

Implant-based reconstruction Placement of an implant behind the pectoralis major muscle;

implants may be comprised of a saline solution or silicone

gel or combination76

Decreased extensibility and strength

of pectoral muscle78

Pedicled TRAM flap Transfer of fat, abdominal skin, and one or both rectus

abdominus muscles, which are tunnelled under the

diaphragm76

Abdominal wall weakness with/without

herniation49

Loss of trunk extensor strength79

Back pain/increases in back pain80

Free flap TRAM Skin, fat, and a small portion of the lower rectus abdominus

muscle is removed; microvascular surgery is performed to

transplant the flap to the mastectomy site76

Pain: reconstructed breast, abdominal area,

axilla, neck, and back81

DIEP flap TRAM Preserves the anterior rectus sheath and integrity of abdominal

muscle. Removes only the lower abdominal skin and fat

along with deep inferior epigastric vessels, an artery, and a

vein at the bottom of the rectus abdominis muscle76

Abdominal weakness: less weakness than

pedicled or free flap TRAM79

Latissimus flap reconstruction Often combined with a tissue expander or implant; the latismus

muscle flap, with or without attached skin, is elevated off of

the back and brought around to the front of the chest wall;

the main thoracodorsal vessels remain attached to the body

to ensure proper blood supply to the flap76

Shoulder pain73

Impairment in shoulder flexion ROM82

Impairment in shoulder strength and

function83

Difficulty with functional tasks (eg, reaching

overhead) and athletic activities (eg,

tennis, golf)84

DEIP, deep inferior epigastric artery perforation; ROM, range of motion; TRAM, transverse rectus abdominus muscle
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Theory and Rasch).57 These psychometric methods facili-
tate development of PROmeasures that can be considered
sensitive, valid, and reliable not only for research, but also
for clinical care. At Memorial Sloan Kettering Cancer
Center, breast cancer survivors regularly complete the
BREAST-Q (Figure 1), which evaluates chest, upper
body, and, for TRAM recipients, abdomen and trunk dys-
function. Reports and a graphic display are transmitted to
the electronic medical record. Surgeons and other health
care providers may thus efficiently review survivor reports
of symptoms. This type of clinical surveillance facilitates
more timely therapeutic interventions.

Objective measurements, similar to those used in a
standard upper quarter evaluation, are used in conjunc-
tion with a standard clinical examination to evaluate
UQD. Baseline measurements should be performed pre-
operatively. They include assessment of shoulder ROM
using a universal goniometer for active and passive for-
ward flexion, abduction, internal rotation, external rota-
tion, and horizontal abduction.58 Upper extremity
strength is assessed by manual muscle testing, isokinetic
dynamometry, or through the repetition maximum
method.59 Arm function is assessed using a PRO measure
such as the Disabilities of the Arm, Shoulder and Hand
scale60 or Upper Extremity Functional Index.61 These
outcome measures are addressed in more detail elsewhere
in this issue.62

Limb girth, water displacement volumetry, opto-
electric perometry, and bioelectrical impedance are all
valid and reliable methods to quantify upper limb volume
and identify lymphedema.63-66 Preoperative measure-
ment of limb volumes is important to define any pre-
existing differences due to arm dominance or activity level
and to permit earlier identification of subclinical
lymphedema.37

The evaluation of the survivor’s self-report of pain
type, location, intensity, and pattern (ie, factors that alle-
viate or worsen pain) are critical components of the base-
line and subsequent evaluations.27 Pain may be assessed
using a visual analogue scale, pain questionnaire, or a
PRO measure such as the BREAST-Q. Adequacy of pain
relief should be re-evaluated regularly.

TREATMENT APPROACHES FOR UQD
A study by Box et al67 demonstrated the efficacy of a com-
prehensive physiotherapy management care plan for
UQD that involves pre- and postoperative assessments of
shoulder ROM with a progressive exercise program, lym-
phedema awareness, and individualized treatment. More-
over, a comprehensive review by Harris et al27 provides a

summary and specific rehabilitation goals for addressing
postoperative UQD. A recent prospective study has rein-
forced the importance of preoperative assessment and
structured follow-up in identifying and treating UQD.68

In 94 survivors with newly diagnosed breast cancer (stage
I-III), a physical therapist completed an assessment of
upper extremity ROM and strength, as well as volume
and circumferences, preoperatively and at 1, 3-6, and 12
months. All participants were given an exercise program
and education. The study used structured surveillance to
identify survivors who would benefit from referral for
additional physical therapy for UQD. At the 1-month
visit, ROM, strength, and function were significantly
reduced from preoperative values; but most survivors
returned to baseline levels at 1-year with this approach.

Treatments for UQD in the postoperative period
include therapeutic exercise as well as manual therapy
techniques for AWS and limitations in tissue extensibility.
A recent study by Torres Lacomba et al39 compared physi-
otherapy intervention initiated between 3 and 5 days post-
operatively with a control group that received education
only. The intervention included manual lymph drainage,
stretching, resisted exercise, and treatment for AWS when
applicable. The results of this study were suggestive of a
relationship between AWS and increased risk of lymphe-
dema and a possible preventative effect of the intervention
related to lymphedema. Further work is needed to iden-
tify the components of the intervention that were respon-
sible for the treatment effect and the benefit of manual
therapy approaches in the early postoperative period.

Upper extremity exercise is a key component of
current postoperative care to address UQD. There is
ongoing debate, however, regarding the relative benefits
and harms of early versus delayed postoperative upper
extremity exercise as well as differing perspectives on
treatment in terms of supervision and exercise progres-
sion. The next section will focus on the evidence from
research examining postoperative exercise regimens.

Postoperative Exercise

In the early postoperative days, exercise precautions may
be necessary, especially after breast reconstruction.2 Pro-
longed immobility, however, may increase the risk of
UQD.31,69 Although initial declines in upper extremity
ROM and strength usually improve, recovery is often
incomplete.70 In a Cochrane review of 10 studies, intro-
duction of upper extremity exercise as early as postopera-
tive day 1 after ALND showed clear short-term benefit
over delayed exercise (day 5-7 postoperatively) for
shoulder ROM. However, early exercise resulted in

Postoperative Issues/McNeely et al

Cancer April 15, 2012 2231



Figure 1. Patient example using the Breast Q outcome measure (higher scores reflect better functioning/ quality of life):
This patient underwent immediate TRAM flap reconstruction. Surgery was uncomplicated. She began chemotherapy 2 months
after surgery. Note the diminution in physical and sexual well being following surgery. Also, note that Psychosocial Well-being
decreased at the start of chemotherapy. At one year after surgery, these parameters have improved and are close to her pre-
operative levels.
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increased wound drainage requiring surgical drains to
remain approximately 1 additional day. No long-term
difference in shoulder ROMwas found.

Although much of the literature focuses on the
timing of upper extremity exercise after surgery, the in-
tensity and rate of progression may be even more im-
portant to achieve a balance between restoring ROM
and reducing wound drainage and seroma formation.
The same Cochrane review examined the role of struc-
tured postoperative exercise programs, such as physical
therapy, compared with usual care (eg, an exercise pam-
phlet).71 Structured programs significantly improved
shoulder flexion ROM both in the short and long term.
When the 3 studies that focused on physical therapy
were analyzed separately, clear benefits in shoulder flex-
ion and abduction were noted at 6 months, suggesting
that a structured exercise program with follow-up by a
physical therapist improves postoperative ROM and
shoulder dysfunction. There was no difference between
groups in incidence of seroma, drain volume, pain, lym-
phedema, or arm volume. A common thread in these
studies was a structured and progressive approach to

postoperative exercise. Results suggest that upper ex-
tremity exercise with defined limits on the extent of
shoulder ROM and gradual progression may restore
function while minimizing sequelae in survivors under-
going lymph node dissection.

The effect of exercise after breast reconstruction was
examined in 2 prospective studies. The first examined the
effect of latissimus flap reconstruction on recovery of
shoulder ROM.72 ROM was assessed preoperatively and
then weekly for the first 4 weeks after mastectomy alone
(n ¼ 46) or mastectomy with latissimus-dorsi reconstruc-
tion (n ¼ 41). All subjects had physical therapy 3 times
per week for 3 weeks that included 19 exercises starting
within the first 48 hours. There was no significant differ-
ence in the rate of recovery of motion. Factors associated
with poorer ROM and slower recovery included the
extent of axillary node dissection, current smoker, and the
presence of AWS.72

Shoulder ROM, strength, function, neural glide,
and pain were assessed in 22 subjects with latissimus dorsi
muscle flap reconstruction preoperatively and at 6 weeks,
6 months, and 6 years.73 All subjects were instructed in

Table 4. Risk Factors Associated With Sequelae After Breast and Axillary Surgical Procedures

Risk Factors Wound
Complicationsa

Hematoma Seroma Comments

Increased age Yes — — Elderly women undergoing breast surgery may be at increased

risk for wound issues; preoperative education to maintain

healthy nutrition prior to surgery and awareness of the

increased risk of wound issues are important points to

discuss with family and care takers

Diabetes and obesity

(increased BMI)

Yes — — Diabetes and increased BMI are risk factors for wound issues

for individuals undergoing any surgical procedure

Smoking Yes — — Smoking can increase pulmonary complications postoperatively

but also hinders optimal wound healing especially when

plastic reconstructive surgery is performed in conjunction

with the breast surgical oncology procedure

ASA, NSAIDs — Yes — It is important for surgeons and other health care providers to

emphasize discontinuation of medications that increase

bleeding at least 10 d to 2 wk before the procedure

Herbal supplements — Yes — Some herbal and vitamin substances such as ginseng, ginkgo

biloba, garlic, and vitamin E increase bleeding and should be

discontinued at least 10 d to 2 wk before the procedure

Neoadjuvant

bevacizumab

Yes Yes — This drug may result in delayed wound healing, wound

dehiscence, bruising, surgical site bleeding, and infection—

for these reasons, in the neoadjuvant setting, surgery

should be scheduled 6-8 weeks after the last infusion;

in the adjuvant setting, postoperative initiation of this drug

is held at least 30 days to minimize complications

Excessive ROM — — Yes Limiting extensive ROM in the early postoperative setting can

help to minimize drainage output

Hypertension — — Yes Hypertension has been suggested as a contributing factor in

continued seroma (or lymphocele) collections and

lymphedema

Abbreviations: ASA, acetylsalicylic acid; BMI, body mass index; NSAIDs, nonsteroidal anti-inflammatory drugs; ROM: range of motion.
a Infection/cellulitis, skin necrosis, dehiscence, flap loss.
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shoulder exercises to begin 48 hours postoperatively and
were provided written information about their exercise
program and recovery. At 6 weeks, there was a mean
reduction in flexion ROM of 17�, minor loss of strength
as measured by a spring balance and increased pain (VAS
scale). These measures were found to return to presurgical
levels by 6 months and were maintained at subsequent
follow-up visits.

PROSPECTIVE SURVEILLANCE MODEL

Preoperative Rehabilitation Visit

The preoperative rehabilitation visit allows for the estab-
lishment of baseline measures of key outcomes including
ROM, pain, strength, and upper extremity volume. This
visit also provides an opportunity to evaluate premorbid
conditions and risk factors related to surgical effects and
sequelae. Individual risk factors associated with common
postoperative breast or axillary procedures can be tabu-
lated and survivors appropriately counseled (Table 4).
While some risk factors cannot be altered (age and body
mass index), survivors can be educated to ensure that dia-
betes and hypertension are under control, they have
stopped smoking, they have stopped anticoagulants, and
that they can adhere to specific postoperative restrictions.
The visit also provides an opportunity to educate survivors
regarding local effects after surgery (eg, pain and sensation
loss), and to provide basic education about lymphedema
risk reduction. Finally, the preoperative visit allows for
instruction in the postoperative upper extremity exercise
program.

Early Postoperative Rehabilitation
Re-assessment

An early postoperative rehabilitation visit should be
scheduled prior to initiation of adjuvant treatments.37,68

This serves to evaluate progress in recovery and identify
any issues such as decreased ROM, AWS, weakness, pain,
or donor site issues requiring rehabilitation. Moreover,
this visit provides an opportunity for the survivor to ask
questions and express concerns, and for the health care
team to provide ongoing education, including exercise
counseling. The need for ongoing rehabilitation surveil-
lance can then be decided with survivor input and consid-
eration of current clinical status, individual risk factors for
morbidity, and the overall cancer treatment plan.

Ongoing Surveillance

Ongoing surveillance after surgery is needed to evaluate
the effects of additional reconstructive phases and the
interplay of adjuvant systemic therapies and radiation.
Some of the sequelae of surgery (such as lymphedema) are

latent, and ongoing surveillance is critical for early identi-
fication and management.37 This topic is addressed in
more detail elsewhere in this issue.74

CONCLUSIONS
There are a number of common effects associated with the
surgical treatment of breast cancer. Ensuring the survi-
vor’s optimum functioning in the early postoperative time
period is critical to overall recovery from breast cancer.
Prospective surveillance offers the opportunity to address
and minimize postoperative effects and improve out-
comes associated with breast cancer.
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