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Abstract

Purpose of Review The purpose of this narrative review is to highlight clinically relevant characteristics and rehabilitation
interventions for aromatase inhibitor-induced musculoskeletal syndrome (AIMSS).

Recent Findings AIMSS is a constellation of musculoskeletal symptoms including arthralgias, myalgias, and stiffness resulting
from estrogen deprivation. The etiology likely relates to estrogen’s role in pain, immune, and skeletal, cartilaginous modulation.
Rehabilitation strategies include medications and supplements, resistance, and aerobic exercises. Majority of the rehabilitation
studies evaluated exercise interventions.

Summary AIMSS continues to be a broadly defined condition. The exact pathophysiology has not yet been discovered.
Rehabilitation management is multi-dimensional and future research may consider a biopsychosocial approach. While exercise
interventions are the most widely studied, there is a need to identify effective exercise protocols. Future research should also

evaluate the effectiveness of occupational therapy interventions specifically for AIMSS populations.
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Introduction

There are approximately 3.6 million breast cancer survivors,
75% with hormone receptor positive cancers, in the USA and
1.3 million gynecologic cancer survivors[1-3]. Aromatase in-
hibitors (Al) are prescribed as endocrine therapy for cancer
treatment to reduce tumor growth and to reduce recurrence[1].
A 5-year treatment with Al reduces the risk of breast cancer
recurrence by 18-32%][4]. Al therapy is also administered in
select ovarian and uterine cancers[5]. For breast cancer, the
American Society of Clinical Oncology updated guidelines
from 2018 recommend ten years adjuvant endocrine
therapy[6]. The National Comprehensive Cancer Network
recommends consideration of hormone therapy in low grade
endometrial carcinoma[7] and may be considered in relapsed
ovarian and endometrial cancers[8].
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Unfortunately, approximately 33-61% of individuals on
aromatase inhibitors develop musculoskeletal and joint symp-
toms; collectively described as “aromatase inhibitor-induced
musculoskeletal syndrome” (AIMSS) or aromatase inhibitor-
related arthralgias. In this review, aromatase inhibitors will
refer only to anastrozole, letrozole, and exemestane; musculo-
skeletal and joint sequelae of Tamoxifen were not reviewed.
AIMSS leads to treatment cessation, functionally limiting im-
pairments and decreased quality of life[9]. The following nar-
rative review defines aromatase inhibitors, proposed patho-
physiology and presents common rehabilitation interventions.
PubMed and EBSCO databases were queried with the follow-
ing Mesh terms ((“Breast Neoplasms”’[Mesh]) AND/OR
((“Endometrial Neoplasms”[Mesh]), “Ovarian Neoplasms”
[Mesh], “Aromatase Inhibitors/adverse effects”’[Mesh])
AND “Rehabilitation”[Mesh].

Defining Aromatase Inhibitor-induced
Musculoskeletal Syndrome

Aromatase inhibitors reduce peripherally circulating levels of

estrogen in post-menopausal women. The third generation Als
include anastrozole, letrozole, and exemestane. Anastrozole
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and Letrozole are non-steroid and reversible inhibitors;
exemestane is steroidal, irreversible and acts as a false
substrate[10].

There are multiple definitions of “AIMSS”. AIMSS typi-
cally manifests as arthralgias, muscle weakness, and bone
pain[2, 11]. There is no standard definition of AIMSS to our
knowledge. AIMSS is also defined by the following five
symptoms: arthralgia, myalgia, joint stiffness, tingling, carpal
tunnel syndrome[12]. One study utilized a mix of symptoms
and signs as presented by Niravath et al.—major criteria as
“currently taking Als therapy, major criteria as joint pain that
had emerged or worsened after starting Al therapy, joint pain
improves or resolves within 2 weeks of stopping Als therapy
and joint pain returns upon resuming AI’s” and minor criteria:
symmetric joint pain, carpal tunnel syndrome, reduced grip
strength, morning stiffness, and improvement in symptoms
with exercise[13, 14]. In a retrospective study of individuals
with gynecologic cancers, AIMSS was defined by arthralgias,
stiffness, myalgias, tendon pathology, paresthesias, carpal
tunnel syndrome, fatigue, hot flashes, and deep venous
thrombosis[5]. Overall, the above definitions include symp-
toms (arthralgias, myalgias, stiffness, fatigue, paresthesia) and
measurable clinical signs (tendon pathology, grip strength,
DVT). AIMSS often occurs within 6 weeks of initiating Al
therapy [15] (Fig. 1).

Despite the different definitions, joint pain is the most com-
monly reported symptom[11]. It is currently unknown if
AIMSS causes to one primary symptom (i.e., arthralgias)
and then subsequently results in myalgias and joint stiffness
or whether multiple symptoms arise simultaneously.
Regardless, it is known that individuals with other arthritic
conditions (rheumatoid arthritis, osteoarthritis) and muscular
conditions (fibromyalgia) describe inter-connected symp-
toms. For AIMSS, among 188 breast cancer participants, the

Arthralgia

Fig. 1 Inter-connected symptoms in aromatase inhibitor induced
musculoskeletal syndrome
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most common sites of joint symptoms were knees, followed
by hands/fingers and shoulders[12]. Notably, 60% in this sam-
ple experienced 3 or more symptoms. Symptoms peak in the
first 4-8 months with 80% of symptoms emerging within 6
months of starting Al therapy [16]. While the diagnosis is
clinical and based on patient’s reported symptoms, imaging
may confirm underlying musculoskeletal pathology. For ex-
ample, MRI imaging has demonstrated tenosynovial changes
among individuals with AIMSS; these changes were associ-
ated with a reduced grip strength [17].

AIMSS has not been as widely reported in gynecologic
cancers. It is unclear if this is due to differing indications to
start Al therapy, reduced incidence, a lower level of symptom
reporting in this population. One retrospective study in this
population was identified. Thirty five percent of 146 individ-
uals with gynecologic cancers reported musculoskeletal
symptoms during Al therapy[5]. Symptoms were reported
within the first 4-6 months of treatment initiation. Similar to
breast cancer patients, the most common musculoskeletal
symptom was arthralgia (29.5%).

Pathophysiology

The etiology of AIMSS is attributed to estrogen deprivation
but the exact pathophysiology has not been identified.
Additionally, estrogen receptors may impact cartilage homeo-
stasis and prevent cartilage degeneration but this has been
primarily studied in rat models[18, 19]. Studies have identi-
fied genetic variants associated with increased pain and ar-
thralgias among those receiving Al therapy. The allele
rs4646536 of the CYP27B1 gene and rs6163 of the
CYP17A1, VDR are associated with increased symptoms
[20, 21]. Furthermore, the number of unfavorable alleles
may be associated with greater pain[22]. Estrogen has been
shown to modulate pain pathways in the spinal cord[10].
Additionally, individuals with AIMSS may express higher
levels of inflammatory biomarkers. A cross-sectional study
identified an association between higher levels of vitamin D-
binding protein (VDBP), an acute phase reactant, eotaxin, and
monocyte chemoattractant protein (MCP-1) and moderate-
severe arthralgia[23]. Carpal tunnel syndrome is the most
common described neuropathy in AIMSS. The etiology may
also be related to estrogen as well. Interestingly, a cross-
sectional study identified a higher number of estrogen recep-
tors on the transverse carpal ligament in women aged 50—70
years with carpal tunnel syndrome compared to controls [24].

Risk Factors for Developing AIMSS

Identified risk factors among breast, endometrial, and ovarian
cancers for AIMSS include history of Taxane chemotherapy,
younger age (less than 55 years old), history of musculoskel-
etal symptoms, and body mass index (BMI) [5, 12, 16, 25].
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The younger age is attributed to an accelerated, abrupt decline
in estrogen levels compared to those starting Al therapy fur-
ther into menopause[26]. Furthermore, a pre-existing history
of musculoskeletal symptoms, arthralgias have been associat-
ed with higher rates of treatment discontinuation.
Approximately one-fourth to one-third of breast cancer pa-
tients may experience arthralgias and myalgias prior to Al
therapy[2].

Researchers have further assessed the association of body
mass index and AIMSS. A BMI of 25 to 30 was associated
with a lower risk[25]. The etiology may be attributed to un-
derlying chronic inflammation[27]. Individuals with low or
high BMI, less than approximately 20 or higher than 35, re-
spectively have a higher probability to stop Als[12]. One
study identified that individuals with vitamin D levels less
than 40 ng/mL developed pain after 3 months of Al therapy
(21% vs 53.2%)[22]. The underlying mechanism has not been
established and further studies are needed to corroborate this
finding.

Researchers have also evaluated if certain aromatase inhib-
itors increase the risk of AIMSS. Anastrozole is the most
commonly prescribed Al in the USA. In a meta-analysis of
breast cancer patients, anastrozole was not associated with an
elevated risk compared to exemestane and
letrozole[25].Whereas, in uterine and ovarian cancers, a mul-
tivariate analysis revealed that exemestane was associated
with a higher odds ratio of developing musculoskeletal side
effects[5].

Importantly, symptom presence is not synonymous with Al
discontinuation. A number of factors may drive an individual
to discontinue the medication. A multivariate model showed
that being bothered by symptoms was significantly associated
with treatment cessation. Individuals with receipt of prior che-
motherapy, hormone replacement therapy, and on a higher
number of mediations were factors associated with
“bother”[11].

Measuring Symptom Burden

To the author’s knowledge, there is not a standardized screen-
ing or outcome measure to capture AIMSS characteristics,
severity, and functional limitations. Despite this, a number
of clinical studies have incorporated patient outcome mea-
sures pertaining to arthritis and general physical function to
assess the syndrome (Table 1). These measures have been
used to detect symptoms in cross-sectional studies and as out-
come measures in interventional studies. Notably, a study by
Swenson et al. identified the Australian/Canadian
Osteoarthritis Hand Index (AUSCAN), Western and
McMaster Osteoarthritis Index (WOMAC), and Breast
Cancer Prevention Trial-Musculoskeletal Symptom (BCPT-
MYS) to be responsive to AIMSS symptoms over time[2].

Table 1

Patient-reported outcome measures in AIMSS studies

Outcome measure

Number of Reference paper

questions; domains (validation study)

Breast Cancer
Prevention

Trial-Musculoskeletal

Symptom
(BCPT-MS)

Australian/Canadian
Osteoarthritis Hand
Index (AUSCAN)

Western and McMaster

Osteoarthritis Index
(WOMACQC)

Brief Pain Inventory
(BPI)

Quick Disabilities of

3 item (subscale) of Stanton AL, Bernaards
a 42-item scale CA, Ganz PA (2005)

Pain The BCPT symptom
scales: a measure of
physical symptoms
for women diagnosed
with or at risk for
breast cancer. JNCI J
Natl Cancer Inst
97:448-456

15 Allen KD, DeVellis RF,

Pain Renner JB, Kraus

Physical disability VB, Jordan JM

Joint stiffness (2007) Validity and
factor structure of the
AUSCAN
Osteoarthritis Hand
Index in a
community-based
sample. Osteoarthr
Cartil 15:830-836

24 McConnell S, Kolopack
Pain P, Davis AM (2001)
Stiffness The Western Ontario
Function and McMaster
Universities
Osteoarthritis Index
(WOMAC): a review
of its utility and
measurement
properties. Arthritis
Rheum 45:453-461

Cleeland CS, Ryan KM
(1994) Pain
assessment: global
use of the Brief Pain
Inventory. Ann Acad
Med Singap
23:129-138

11 Gummesson C, Ward

Short form: 9
Long form: 32
Pain intensity
Pain interference

Arm, Shoulder and
Hand (QuickDASH)

Patient-Reported

Outcomes
Measurement
Information System
(PROMIS) Physical
Function

Disability/symptom
Sport/music
Work

Variable
Physical function

MM, Atroshi I (2006)
The shortened
disabilities of the arm,
shoulder and hand
questionnaire
(QuickDASH):
validity and reliability
based on responses
within the full-length
DASH. BMC
Musculoskelet Disord
7:44

Schalet BD, Hays RD,

Jensen SE, Beaumont
JL, Fries JF, Cella D
(2016) Validity of
PROMIS physical
function measured in
diverse clinical
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Table 1 (continued)

Table 1 (continued)

Outcome measure

Number of

questions; domains

Reference paper

(validation study)

Outcome measure

Number of Reference paper
questions; domains (validation study)

Functional Assessment
of Cancer
Therapy-General
(FACT-G)

Medical Outcome Short
Form 36 (SF-36)

Modified Score for the
Assessment of
Chronic Rheumatoid
Affections of the
Hands (M-SACRAH)

Arthritis self-efficacy
scale

Pain disability index

Arthritis Impact
Measurement Scale 11
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27

Physical well-being

Functional
well-being

Social/family
well-being

Emotional
well-being

36 items
Physical
functioning
Physical role
Bodily pain
General health
Energy/vitality
Social functioning
Emotional role
Mental health

12 questions
Functional status
Stiffness

Pain

20

Self-efficacy for
-Pain

-Physical function
-Other symptoms

7

Family/home
responsibilities

Recreation

Social activity

Occupation

Sexual behavior

Self care

Life-support
activities

101

Mobility

samples. J Clin
Epidemiol
73:112-118

Cella DF, Tulsky DS,
Gray G, et al (1993)
The functional
assessment of cancer
therapy scale:
development and
validation of the
general measure. J
Clin Oncol
11:570-579

Treanor C, Donnelly M
(2015) A
methodological
review of the Short
Form Health Survey
36 (SF-36) and its
derivatives among
breast cancer
survivors. Qual Life
Res 24:339-362

Sautner J, Andel I,
Rintelen B, Leeb BF
(2004) Development
of the M-SACRAH, a
modified, shortened
version of SACRAH
(score for the
assessment and
quantification of
chronic rheumatoid
affections of the
hands).
Rheumatology
43:1409-1413

Lorig K, Chastain RL,
Ung E, Shoor S,
Holman HR (1989)
Development and
evaluation of a scale
to measure perceived
self-efficacy in people
with arthritis.
Arthritis Rheum
32:37-44

Tait RC, Chibnall JT,
Krause S (1990) The
Pain Disability Index:
psychometric
properties. Pain
40:171-182

Meenan RF, Mason JH,
Anderson JJ,

Guccione AA, Kazis
LE (1992) AIMS2.
The content and
properties of a revised
and expanded arthritis

Physical activity
Dexterity
Household activity
Social activities
Activities of daily

living impact measurement
Pain scales health status
Depression questionnaire.
Anxiety Arthritis Rheum
Arm function 35:1-10

Social support
Work

A prospective, observational study of breast cancer patients
demonstrated a significant increase in symptom burden from
baseline to 6 months as measured by the WOMAC, BCPT-
MS, and AUSCAN. The QuickDASH score did not signifi-
cantly change; this may be because a number of questions
pertain to shoulder/proximal upper extremity function which
may be less impacted in AIMSS[2]. There were no changes on
the WOMAC-physical function and PROMIS physical func-
tion scales. This could be expected if participants were
experiencing hand, dexterity symptoms rather than gait and
mobility limitations.

Regarding objective physical function tests, studies have
measured grip strength and functional mobility in breast can-
cer patients. In a prospective study of 292 participants, indi-
viduals who reported AIMSS symptoms experienced a 2.5
kPA (about 0.38 b of force/square inch) decrease in grip
strength compared to those on Al therapy without symptoms
at 12-months follow-up[12]. Further supporting the associa-
tion with rate of estrogen loss and symptoms, younger indi-
viduals exhibited a greater reduction in grip strength[12].
However, in a prospective study by Swenson et al. of 122
participants, there were no significant changes in objective
physical function measures—hand grip and functional mobil-
ity at 6 months [2]. The latter did not distinguish physical
function outcome measures based on the presence of AIMSS.

Rehabilitation Medicine Interventions
Medications and Supplements

Common treatments to alleviate symptoms include non-
steroid anti-inflammatory medications. Other studied inter-
ventions include serotonin-norepinephrine receptor inhibitors
(SNRIs)[28], bisphosphonates, calcium and vitamin D
supplementation[29][30, 31], and complementary therapies
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such as acupuncture[32, 33] and supplements such as
glucosamine-sulfate and chondroitin-sulfate[34]. Among gy-
necologic cancers, those already on SNRIs and Gabapentin
reported a lower level of symptom burden[5].

A randomized controlled study of 299 individuals with
breast cancer with joint pain on Al therapy demonstrated sta-
tistically significant improved Brief Pain Inventory scores
with Duloxetine compared to placebo at 12 weeks [35]. The
analysis controlled for baseline pain score, prior receipt of
taxane chemotherapy and time from trial registration to the
12-week follow-up assessment. Duloxetine reduced pain by
0.82 points compared to the placebo; notably, a difference by
2 points has been shown to be the minimum clinically impor-
tant difference for the Brief Pain Inventory [36]. Similarly,
WOMAC and M-SACRAH scores in the intervention arm
improved compared to the control. Importantly, individuals
randomized to Duloxetine reported symptom relief only 2
weeks after starting treatment. While the results were modest
and may not be interpreted as clinically significant, it should
be noted that eligibility criteria included individuals with an
ECOG performance status of 0-2 (higher level of perfor-
mance status). Additionally, the study appears to have been
powered with pain as the primary outcome. Future study de-
signs could compare the effect of duloxetine on those with
high vs. low performance status, be powered to assess self-
reported changes in physical function, and could evaluate its
association with Al therapy adherence.

Interestingly, aromatase inhibitors have been shown to ac-
tivate TRPA1 ion channels—a channel whose activation is
associated with chronic pain[37]. Stimulation of TRPA1 gen-
erates a calcium response, increased neuropeptide flow out of
the dorsal spinal cord and is also associated with inflammatory
neuroedema[38]. Animal models have tested agents such as
Gabapentin and Capsaicin to attenuate this
neuroinflammatory response in chronic pain conditions [39].
Additionally, TRPA1 ion channels are upregulated in osteo-
arthritis and rheumatoid arthritis[40]. Gabapentin is particu-
larly appealing given its use in also alleviating menopausal
symptoms such as hot flashes—another common symptom
among individuals on Al therapy [11]. Based on the above,
the relationship between TRPA1 and calcium channel
blockers in mitigating AIMSS could be further explored.

While estrogen is needed to activate vitamin D, supplemen-
tation has not been consistently shown with a high level of
evidence to mitigate AIMSS symptoms[41]. Limitations of
these Vitamin D interventions included lack of true randomi-
zation, secondary analyses to draw conclusions, and sample
bias [26].

Interestingly, one study evaluated the role of diuretics in
mitigating AIMSS based on retrospective work which showed
lower report of symptoms among those on diuretics for hyper-
tension or heart disease[14]. A phase II study administered a
combination of Furosemide 20 mg/Spironolactone 50 mg

every other day for 4 weeks to 50 women receiving Al ther-
apy. After weeks, the WOMAC scores improved from 29 to
17 and QuickDASH from 25 to 16. Four participants stopped
the diuretic due to morning diuresis. Spironolactone, an aldo-
sterone antagonist, has been proposed as an anti-inflammatory
medication in osteoarthritis[42]. Further research in AIMSS
with larger, randomized controlled trials is needed to establish
effectiveness.

Exercise Interventions

It appears that a majority of rehabilitation studies encompass
an exercise intervention. A Cochrane review in 2020 identi-
fied low to very low certainty regarding the evidence for ex-
ercise compared to standard of care in improving the follow-
ing outcomes: pain, stiffness, and quality of life. It should be
noted that the review included one to four randomized con-
trolled trials (RCTs) per outcome with an analysis of seven
RCTs total for the review[43]. In particular, exercise included
activities such as tai chi, yoga, and aqua aerobics in addition to
aerobic and resistance exercises. Among aerobic interven-
tions, exercise regimens were quite heterogencous—
included Nordic walking, 150-min weekly walking program,
calisthenics, and ascending/descending stairs. The interven-
tion lasted anywhere from 6 to 52 weeks. Importantly, adher-
ence to the intervention varied from 8 to 85%. While exercise
is a compelling intervention, given the heterogeneity and qual-
ity of the studies, it is challenging to identify the most effective
exercise regimen from this review.

Another systematic review by Lu et al. identified eight
randomized controlled trials[44]. Five out of eight included
a walking intervention; two included resistance exercises and
one an aquatic regimen. They identified 3 primary outcomes:
pain, stiffness, and grip strength. A subgroup analysis demon-
strated that exercise improved all three outcomes. It should be
noted that this included six, two, and three studies, respective-
ly; however, for pain, heterogeneity was 63%, 0% for stiff-
ness, and 0% for grip strength.

Furthermore, outcome measures selected the above two
reviews focused on impairments/symptoms but did not assess
functional limitations and activity participation.

One of the most cited trials, The Hormone and Physical
Exercise (HOPE trial), evaluated a 12-month acrobic and re-
sistance exercise intervention among individuals receiving Al
therapy[45]. It demonstrated that pain improved by 29% in the
exercise compared to 3% in the control arm. On average,
participants in the intervention arm engaged in 119 min of
aerobic exercise (brisk walking) per week. Notably, 120 min
of aerobic exercise a week may be more feasible than the
150 min recommended by national exercise guidelines[46].
Furthermore, walking alone may mitigate symptoms[47].
More recently, a sub-analysis of the HOPE trial assessed pre-
dictors of exercise adherence[48]. Baseline VO2 was

@ Springer



124

Curr Phys Med Rehabil Rep (2021) 9:119-126

associated with higher levels of aerobic exercise participation;
older age and a higher educational level was associated with
better in-person attendance rates for supervised resistance ex-
ercise training. The positive correlation with older age could
be due to the ability to attend classes during working hours.
Higher levels of education have been associated with higher
rates of exercise participation in cancer and non-cancer
studies[49, 50]. Of note, the tested covariates for adherence
included “age, education, BMI, years on Als, baseline physi-
cal activity, and marital status”. It did not directly measure
comorbid musculoskeletal conditions, current socioeconomic
status, competing factors, and attitudes toward exercise.

Future Considerations

The rationale for exercise interventions is largely drawn from
the evidence in other arthritic conditions. In rheumatoid arthri-
tis (RA), physical activity may be associated with increased
neutrophil migration and improved monocyte, macrophage
function. A pilot study evaluating a high intensity exercise
program in RA patients demonstrated improved neutrophil
migration and reduced toll-like receptor expression but no
change in inflammatory marker levels [51]. This is consistent
with a systematic review from 2019 which did not identify any
association between physical activity and inflammatory mark-
er levels (interleukins, ESR, and CRP) in RA [52]. Notably,
the study was not designed to evaluate if these changes in
immune cell activity were associated with symptom burden.
Additionally, resistance exercise, mixed aerobic, and resis-
tance exercises are associated with increased muscle strength
but not flexibility[53]. While there is symptom overlap be-
tween RA and AIMSS, as illustrated above, these outcomes
have not been as widely studied in AIMSS. The physiology
and clinical implication of exercise on the control and progres-
sion of AIMSS needs to be further explored.

Role of Occupational Therapy

Because occupational therapy interventions specifically for
AIMSS were not identified, the author reviewed evidence
for comparable musculoskeletal and rheumatologic condi-
tions. A systematic review assessed the effectiveness of occu-
pational therapy for musculoskeletal conditions of the distal
upper extremities. Twenty of the 59 studies were for carpal
tunnel syndrome and 7 included rheumatoid and
osteoarthritis[54]. There was moderate quality evidence of a
strengthening program and low quality of evidence for
kinesiotaping in RA[54]. Additionally, there was mixed evi-
dence for splinting in OA. Notably, one study involving
mixed hand diagnoses demonstrated greater effectiveness
with a biopsychosocial model approach. Compared with a
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standard inpatient care model for patients with hand-related
diagnoses, a nonrandomized comparative study found greater
functional improvement and decreased pain. Participants were
screened and treated for anxiety and depression, met jointly on
a weekly basis with a multidisciplinary treatment team, had a
rehabilitation manager, and participated in targeted work-
related activities as part of the occupational therapy
intervention[55].

Carpal Tunnel Syndrome

Based on the systematic review of 20 studies evaluating OT
interventions for carpal tunnel syndrome, there is a moderate
level of evidence for manual therapy and mobilization tech-
niques. There is also moderate evidence for splinting. Low
level laser therapy has not been found to be an effective treat-
ment; additionally, there is limited evidence of ultrasound
compared to placebo[54]. Given the lack of studies in
AIMSS, it would be reasonable incorporate manual therapy,
mobilization techniques, and splinting for those with carpal
tunnel syndrome symptoms. Future studies should evaluate
these interventions in this population.

Behavioral Interventions

In 2019, Shelby et al developed a “coping skills training in-
tervention protocol” (CSA-AET) to improve adherence to Al
therapies and to improve impact of the symptom burden; ad-
ditional outcomes include understanding barriers and beliefs
about taking Als. The intervention was delivered by nurses via
telephone. Participants also received automated messages for
medication reminders and reinforcement of skills to manage
symptoms. The content included education, symptom man-
agement strategies, and a workbook with the educational con-
tent. Educational topics include pain, fatigue, depression,
sleep, cognition, and sexual side effects. The results of this
behavioral intervention are pending.

Conclusion

Aromatase inhibitor-induced musculoskeletal syndrome is a
prevalent condition among individuals with breast and gyne-
cologic cancers. While the etiology is attributed to estrogen
deprivation, the pathophysiology has yet to be fully under-
stood. It is especially clinically relevant to mitigate symptom
burden to prevent discontinuation of oncologic therapy. Given
the heterogeneity of muscular, joint, and nerve-related symp-
toms, effective medication and rehabilitation interventions
will likely have to be tailored to the patient. Moreover, be-
cause estrogen deprivation impacts other areas of health
(bone, sexual, cognitive), patients may present with a constel-
lation of symptoms in addition to AIMSS impacting daily
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activities and function[10]. As a result, a biopsychosocial
model approach to rehabilitation is particularly compelling
to research. There is an immense opportunity for rehabilitation
investigators to engage in research to better understand
AIMSS and to identify effective treatment regimens.
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