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Abstract

According to the latest statistics of the American Cancer Society 2022, breast cancer is a leading cause of morbidity and
death among women worldwide. As a result of oncological procedures, breast cancer survivors often complain of pain and
disability to the ipsilateral arm and shoulder. Objective: we aimed to analyze the latest literature regarding the efficacy of
different rehabilitation treatments in patients affected by shoulder impairment secondary to breast cancer care. A compre-
hensive literature search was conducted on PubMed, PEDRO and Scopus databases. All English studies, published in the
last decade up to March 2023, reporting shoulder problems in adult women treated for breast cancer with partial or total
mastectomy + breast reconstruction, lymphadenectomy, radio-, chemo-, hormonal or biologic therapy were assessed for
eligibility. The methodological quality of the included trials was evaluated using the Cochrane bias tool. Of 159 articles
identified, 26 were included in qualitative synthesis. Data from 1974 participants with a wide heterogeneity of breast cancer
treatments were analyzed in this review. The methodological quality for most included studies was moderate. Several physi-
otherapy and interventional protocols showed some evidence of efficacy in shoulder range of motion (ROM), upper limb
function, strength, pain and quality of life recovery after breast cancer treatment. Both physiotherapy alone or in combina-
tion with other techniques significantly improves shoulder disability, pain, and quality of life of patients undergoing breast
cancer treatment regardless of their baseline characteristics or the time passed from surgery. The optimal treatment protocol
and dosage remain unclear, and more homogeneous studies are needed in order to perform a meta-analysis of the literature.

Keywords Rehabilitation - Shoulder disease - Breast cancer - Disability

Introduction According to the “breast cancer statistics” of the Ameri-
can Cancer Society, in early 2022, more than 4 million of
Breast cancer is a leading cause of morbidity and death ~ US women who received a previous breast cancer diagno-
among women worldwide [1]; only about 1% of the breast  sis were alive and the current survival estimates are 91%
neoplasms affects male individuals. at 5 years and 84% at 10 years after the diagnosis [1]. As
a result of oncological care, breast cancer survivors often
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complain of disabling side effects to the ipsilateral arm and
shoulder such as pain and loss of function [2]. Physical
disability may persist long-term after the treatments, sig-
nificantly worsening the quality of life of these patients and
limiting their ability to return to work [3, 4]. Based on the
stage of the disease, breast cancer treatment may require one
or more procedures such as surgery (both tumor resection
and breast reconstruction), radiation therapy (RT), chemo-
therapy (CT), hormonal (HT) and nowadays also biologic
therapies (BT) [3]. Surgical approach, which is the most fre-
quent procedure, can be limited to the breast tissue alone or
extend to the axillary lymph nodes. Although, in the last few
decades, surgical techniques have become more and more
conservative, in most cases, they still determine important
tissue damage and side effects. Previous studies have found
that patients treated with axillary lymph node dissection
have the highest risk of developing impairment of the arm
and shoulder, including range of motion (ROM) restriction,
pain, lymphedema, reduced arm strength and limitation
in daily life activities (ADLs) [3, 5-7]. Mastectomy does
not directly damage the glenohumeral joint, however, post-
surgical pain, antalgic postures, scar formation, and tension
of the soft tissue can alter the shoulder girdle alignment
and kinematic [8]. These biomechanical changes can lead
to secondary pathologies such as bursitis, axillary cording,
adhesive capsulitis, impingement, and myofascial pain that
contribute to upper limb dysfunction [9].

Cancer rehabilitation helps patients to recover and
maintain the highest physical, social, psychological, and
vocational functioning within the limits created by the
disease and its treatment [2]. Despite the high prevalence
rate of breast cancer-related morbidity, different factors
like poor clinician and patient knowledge about cancer
rehabilitation, lack of clinician referral, motivational
factors, economical barriers, and others, determine a marked
underuse of these services [2]. In this review, we aimed to
analyze the literature regarding the efficacy of different
rehabilitation treatments in patients affected by shoulder
impairment secondary to breast cancer care. We believe
that this information is of direct clinical relevance as it may
potentially reduce the risk of developing serious disability
in the postoperative period and the associated healthcare
and society costs.

Materials and methods

Search strategy

A comprehensive literature search was conducted on Pub-
Med, PEDRO and Scopus databases using the following

MESH terms: “breast cancer surgery” AND “shoulder”
AND “treatment”. All English studies reporting shoulder

@ Springer

problems in women treated for breast cancer with partial or
total mastectomy =+ breast reconstruction, lymphadenectomy,
RT, CT, hormonal or biologic therapy were assessed for eli-
gibility. Only randomized controlled trials (RCTs) or pseudo
RCTs published in the last decade up to March 2023 were
included. The literature search strategy is presented in Fig. 1.

Study selection

Selection criteria for the studies were limited to adult
women > 18 years treated for breast cancer with partial or
total mastectomy =+ breast reconstruction, lymphadenectomy,
radio-, chemo-, hormonal or biologic therapy. Outcomes
related to general upper limb function, limb strength, range
of motion, quality of life and pain were extracted. All papers
taking in consideration pediatric or male population, patients
with previous shoulder trauma or surgery or papers focusing
on lymphedema as exclusive shoulder problem were
excluded. Eligibility criteria are summarized in Table 1.

Methodological quality

The methodology of this study was reported following the
PRISMA Statement for systematic review and meta-analysis
[10]. The Cochrane library assessment tool was used to eval-
uate the risk of bias in all the 29 selected studies according
to the PRISMA guidelines [10]. A green light was assigned
to a low risk of bias, a yellow light to an unclear risk of bias
and a red light to a high risk of bias (Table 2).

Data extraction

To reduce the risk of inter-observer bias, two independent
reviewers (P.Z., G.S.) selected the eligible articles for the
review. In case of disagreement in the article selection or
data extraction process a third author (P.E.F.) was involved.
Data extracted from the selected studies were patients’
characteristics (number, mean age), breast cancer treatment,
time since oncological care, type of shoulder problem,
shoulder treatment protocol (experimental and control
intervention), outcome measures, follow-up and main results
(Table 3).

Results
Descriptive analysis
The search was conducted on PEDRO, PubMed, and Scopus

search engines and identified 159 articles. After removal of
duplicates, 122 articles were reviewed by title and abstract,
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Fig. 1 Study selection process
Ta.ble.1 Study eligibility Criteria Inclusion Exclusion
criteria
Population Adult women treated for breast cancer Pediatric and male population
Intervention Partial or total Previous shoulder trauma or surgery
Mastectomy + Lymphadenectomy, RT, CT,
HT or BT
Comparison All treatment typology
Outcome ROM, QoL, Dash, Strength, VAS Lymphedema as exclusive upper
limb complication
Date Last 10 years
Language English
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Table 2 Evaluation of study bias

Paolucci et al.
2020 M

Lee Setal.
2020 B

Majed et al.
2020 B8

De Groef, et al.
2019 B2

Ibrahim et al.
2017 12

Klein et al.
2021 !

De Almeida
Rizzi et al.

2020 13!

Serra-Afo et
al. 2018 12

Feyzioglu et al.
2020 19

Testa et al.

2014 1)

Odynets et al.
2019 17

Rafn et al.
2018 129

Todd et al.
2008 19

De la Rosa
Diaz et al.
2016 ¥

Sweeney et al.
2019 B

Aboelnour et
al. 2023 2

Fatima
et al 2022 27

Da Silveira et
al. 2020 !
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Table 2 (continued)

Marshall-
Mckenna et al.
2014 124

Lee C et al.
2022 B3

Shu et al.
2023 B7

Leung et al.
2023 21

Guloglu et al.
2023 M

De Almeida
Rizzi et al.
2021

Klein et al.
2021 14

Charati et al.
2022 1)

Leonidou et al.

2014 B4
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Random . Blinding of
Allocation ..
sequence Participants
R Concealme
generation ot and
personnel

‘: Low risk bias
‘:High Risk of Bias
@: Unclear Risk of

37 full-text articles were assessed for eligibility, and 26 stud-
ies were finally included in qualitative synthesis.

Patients’ characteristics

A total of 1974 participants were included in this systematic
review with a wide heterogeneity of breast cancer treatments
(mastectomy or breast conserving surgery, neoadjuvant/
adjuvant chemotherapy and/or radiotherapy, lymph node dis-
section or a combination of these types of treatments). All
the patients were female, as per inclusion criteria; the mean

Blinding of Incomplete
outcome outcome
data data

Selective

. Other Bias
Reporting

age was 53.47 years and 52.9 years for the experimental
group and the control group, respectively. The main results
of each selected paper are summarized in Table 3.

Study design

One study investigated conventional physiotherapy (CP)
in patients operated of mastectomy versus quadrantectomy
[11]. Four studies [12—15] investigated a specific physi-
otherapy program versus standard care. Four studies com-
pared two individualized physical interventions such as

@ Springer



MUSCULOSKELETAL SURGERY (2024) 108:31-45

36

dnoi3
Apmis ay) ur syjuow g e syqiuow 9 ¢,
HSva-yomb ur pue dn syjuow ¢ gL
-MO[[0J Yoea Je 2109s ured uow | 1L

ur yuawaaoxdwir juedyrusig K1031ms-1sod Aep 1sT 0L

A1081ns-jsod
syiuowr g 0) dn uononpqe

/UOIXap S Jop[noys pue  A193Ins 10)Je syIuow 7| 4,

K1931ns 10)J€ Yuow | sqjuowr 9 ¢,
1AVdS ‘PUB SVA ‘HSVA sypuowr ¢ ZL
110ys ur dnois3 Apms oy quowr 1,1,

ur Juowaroxdwr Jueoyrusig K1031mS 210J0q (L

dnoi3 Apms oy

ur SYVH ‘pue (uononpqe

‘uorxafy) WO ‘ured ur
JuowaAoIdwr Jueoyrusrg

K1981ms-ysod Aep pig :1L
K1o8ms-1sod Aep 1sT 0L

sdnoi3
UM OUIIYIP ON VN
sypuowr 9 7L
soInseawt syjuow ¢ 7L,
Qwoono [re ut sdnoid quowr | 1],

U99M10q SIOURIIYIP ON

SId pue

SVA ‘HSVd ‘NOY u!
sdnoi3 uoamioeq s9OUAI

-JIp TeONISTE)S JUROYIUSTS ON

uonenyur Joud o,

Squow 7€ L
syiuow 9 7.,
syjuow ¢ 1T,
qureseq (0L
dnoi3 Apms oy ur [QVdS
pue JNOY S.Jop[noys ur
JuawaAoIdwr Jueoyrusrg
dnoi3 Apms ur
ssouyjns Jepnsded ainssard
[ewiIxXEW J2YS1Y JuedyIusig

SYooM 1T L
Syoom 7 1L
Juouneanaid 0,

NOY
‘HSVA ¥omd
‘SYdN

AAURIJUINDITD ULIe

‘1avds ‘HSvd Hoys
‘SVA ‘WO

SIdVD
‘WO
‘SUN

NOY ‘SSO

HSV{ ‘sones rendeog
‘pSuans quip roddn ‘INOY

SI9 ‘SUN
‘HSVA ‘NOY

ssou

-pgns remsdeo ‘omssaid
rewrxew ‘Kyoedes reynsdeo
‘(dnoag Apms ATuo) [qVdS
‘WOd

QIed pIepue)s

SA AI3A0001 NOY [Dun

1 Aep do-1sod woiy suon
-ONI)SUT JSTOTOXI-OWOH

S[eLIOJEW UONEINPD PAULIJ
SA UOnEONPa JOAIIP + [BLT
-9JeW UOIIEONPA PAYULI]
qIed pIEpUL)S
SA Sur
-yojams aanerado-aid
JO Yoom I1od SUOISSas G—7
Adexoyro
-1sAyd paziprepuels SA
uonoa[Ur proIvsoonIod
[e00] + (VNIA) BISaylsaue
Jopun uonendruew
Iap[noys

Kdeiay)
[eo1sAyd prepueis SA
Kdeioy)
[eo1sAyd prepuels +9[0
-snwt Jofew siyeroyoed
ur (NO0T) V-X1.9g 2I8urs

aI8d pIEpUL)S
SA uonosfur @OS-X1pienn

Sururen as1o

-IoX0 owoy SA Sururern

9SIOIOX9 QWOY + UoT)
-o0[ur Pro19)s0oNI0)

Aep 1 :A1981ns woiy swi],
(I'E1F) TG 98¢ uesy
Lodg s8u

VN :A103Ins woijy o],
©orr+

91°96 (@s) 93¢ ueaW

SVIA ‘'SOd 0¢'U
aanerado

-a1d :A1981ns wo1y sy,

AN :(Qs) 95e ueay

ANITV+SVIN ST

Iop[noys
uazolj pAje[aI §O

-uou+ 1y + S04 95T U
s1edk (7 F)

7'71:£1931ns woiy auwii],
(0'01¥)

996 :(qs) 93¢ uesy
uo13ax
Te1o30ad ur syjuowr ¢
woij Ised] 1e ured + 1Dg

DHI+SVIN ‘SYIN ST'U

0 :A1981ns woiy owiy,
(001¥)

€16 :(Qs) d8e ueoy

ANTV ‘109 ‘SVIN :9t'u

NN :A1981ns woxy awy,

(€5°8)
8¢'LS «(s$) 93¢ ueo
sninsded

aArsaype dryiedorpt piu

Aep 1 :A1981ns woiy swiL],
(L'TIF) g'¢G o8¢ ueday

1ogcLu [¥11®120T T8 10 Uy

VN :A103InS Wwoiy o],
I+

09°SS (@s) 93¢ uea

SVIN ‘SDd 1¢u
aanerado

-a1d :A1931Ins woly s,

AN :(as) 95e ueay

ANTV+SVIN ST

[s2] TzoT e 30 unkg

[L2] TT0T T 10 BWhRY

NN :A1931ns woxy awy,
1K 8% :(gS) 95 uedy
190UBD ISBAIq
01 A1epu029s I9p[noys
udzoly+ LY +S09d L'u
sIeak (9'1 F)
§'1:A1931ns woiy dwiJ,
(0'01%¥)
7'€6:(ds) 988 UeIN
uorgal
[e1010ad ur syjuowr ¢
woij ised] 1e ured + 1Dg
DHI+SVIN ‘SYIN ST'U
0 :A1081ns woiy owiJ,
(8'6F)
0°CS (As) o3e uedy
ANTV ‘LD9 ‘SVIN LEU

[+€] ¥10T 'Te 30 nopruoa|

[2€] 610T B 190 JooID o

[1€]0z0T T8 10 S 997

NN :A1981ns woxy awy,
(859%F)

0¢IS «(As) 98¢ ues
spins

-deo aarsoype O £T'u [e€] zzoT T8 D 991

SINSY Surwry,

salnseaw wodn)

UOTJUSAIU]

dnoi3 jonuo)

dnoi3 Apmg NIy

SIPN)S PApN[OUT AY) JO SINSI UIRJA € 3|qe]

pringer

Qs



37

MUSCULOSKELETAL SURGERY (2024) 108:31-45

dnoa3 Apms oy

ur KJarxue pue uorssaidop

‘NOY 19p[moys ‘LMING
ur Juswasoxdwr Juedyrusig

d pue D dnoi3
ut of1f Jo Kipenb ‘pue SIND
INOY 1o10q JuBdYIUSIg

dnoi3 Apms
9} UT AINSBIW dWOIINO [[B
ur JuowaAodwr Jueoyrusig

sdnoi3 134 pue ANd
[10q UI SISA[eU® UM Ul
JuowaAoIdwr Jueoyrusrg

dnoi3 Apms oy) ur

g-1OVd Pue HSVA ‘SSA
ur Juswasoxdwr Juedyrusig

dnoi3

nad ut Aprqiour uire

xo[dwod a10w YiIm [, I

Aypiqiow wre pey sjuaned
NQHd 8'upue 41.Sd 01’

zL pue [, e dnoi3 Apnys

Ay} ut [oQ) pue uonONpPqe

K1331n$ 1918 SYooMm G 7L

skep 7 :1.L
K1931ns 21029 (L

SYooM § ITL
juow
-yeor) Jorxd ouraseq 0L

juow
-Jean) 19)Je Soom § T I,
aurpeseq (1

syIuow 9 ¢ T,
syiuow ¢ 17,
jusuEaI) IR 1[I,
quraseq (0L

K1931ns 19)je s)eam 71 (1L
K1a3ns-a1d 0L,

K13310S 19)J€ SYooM 17T,

SAVH ‘€2d49-010
pue 0£D-010 DLI0H
‘LMIA9 ‘WO top[noys

9¢-4S ‘€7dd-010
JLIO04 ‘dun ‘msuons
pue WO Iop[noys ‘SIND

9¢-dS ‘SVA
‘HSVA ‘Wpsuans
dus ‘WOY JopInoys

SOYD ‘HSVA ‘Yiduans
Amwonxs 1oddn ‘gyA

d-1L.Ovd
‘pSuans dus puey
‘INOY 1op[noys
‘HSVA ‘SSA

q-LI0Vd
‘HSVA-O
‘SN ‘ownjoa
wLe ,Ewcubm wre NOY

aIRd pIR

-puel§ SA A1o3ns 191y

SYoam ¢ 10 (d1qoIae ‘Sur
-[01a1S) SISIOIIXS I0JOJA[

9IBd pIEpUR)S
SA 2Ied pIepue)s + 9s1o
-IOX9 pueq-eIdy],
SYooM § JOJ JooMm/XG
(L9d) Sururen
Q0UR]SISAI QAISSAIS0IJ SA
(ANd) uoneiioe] teno
-snwoma aandadoridoid
KderayjorsAyd reuonuaauod
SA uonemnuns Ieds
[eo131ns [esrueyodw + Ade
-1oyjorsAyd [euonuaAuod
JO S)ooMm 9 10 Yom/Xg
(naa £uo
uoneanpa SA (41Sd) Ade
-1oyo1sAyd pajoSie; pue
QoUB[[IoAINS 9AT)OAdS0I]
sdnoi3 yjoq
10J uoneoNpa A1931ns-a1g

QIeD pIEpUR)S SA 9SIOIOXD

AN :A1231ns woiy awi],

AN :(AS) 98e ueoy
sodseu

AN :A1231ns woxy awiL,
AN :(dS) 95e ueoy
sog e u

Syoom ¢

18 1¥4d + Aep aaneradosod ¢ Sururen NOY :dnoad

Syoom 1

Je 1¥d + Aep sanerodojsod¢ Sururen NOY :dnois )

SyoaM ¢

18 1¥d + Aep aaneradojsod;, Suturen WO :dnois g

SyooMm ¢

18 13d + Aep aaneradoisod; Suturen WOY :dnoas y

(6S'1¥F)

GO'¢1 :A193Ins woiy dwi],
(697 F)LS'0S

1(gs) 95e ueoy
sninsded

ansaype SYN-1sod GEiN

(9°T1) 61 ‘1 woxy swiy,
(0'L)T v (as) o8 ueay
LI+dANTV T U
syoam 9
:K1931ns wo1y aw],
(LTI+819
1(gs) 2S¢ ueoy
SVIA yS'u
K1931ns
-)sod A[eyerpawwir pue
-o1d :A1931Ins wo1y s,
o1+
ST'ES «(As) 23k ued
ANTV ‘SVIN ‘'SOd 0z:u

0 :A1981ns woiy dwiJ,

syuoned AN'TV 00T
(89'1%)

167 1:£1931ns wo1j awiL],
(€€°S¥)

7$°6% :(AS) 938 uea
sninsded

aA1saype SYIN-1s0d G¢ ‘u

811 T61 LY Wwolj swl],
(L D09 :(as) o8e ueay
LId+ANTV T U
syoom 9
:K1931ns woxy awLy,
(VRRED)
#'LS «(AS) o8e uedy
SVIN vS'U
K1331ns
-)sod A[ejerpawr pue
-a1d :A1931ns wo1y s,
'9F)
0SS (as) 93¢ uedW
ANTV ‘SVIN ‘SO9 1T U

0 :A1931ns woiy QwiJ,

[S1] 220z 'T¢ 10 nesey)

J[qe[TeAr J0eNSqR ATUQ.
[L€] €20T T8 10 nys

[0Z] £20€ "Te 30 moufeoqy

J[qe[TeAR JoBNSqR ATUQ.
[61] €20T " 10 n[Sono

[12] €20T T8 10 Sunap

[92] 810€ Te 10 urey

‘UOTSU)XD ‘UOTXAY INOY SyoaM 7 :TL (uorsIoA JO UOT)ENSUOWSP + UOT) AN :95e ueapy AN :(S) 95e ueapy
ur yuawaaoxdwir yuedoyrudig K108ms-axd :0],  190ued IseaIg) [00) ‘NOY -eonpa A1e3Ins-o1d SVIN O¢'Uu SVIN Og'U [82]1 020T ‘T 10 pale]A
SINSAY Suruwry, SaINSBIW WONNO UOT)UIAIIU] dnoi3 jonuo) dnoi3 Apmg NIy

(ponunuoo) ¢ 3jqey

pringer

a's



MUSCULOSKELETAL SURGERY (2024) 108:31-45

38

dnoi3 Apms ur Sy pue
‘INOY ‘ISuans Je[nosnua
ur JuawAoxdwr Juedoyrusig

dnoi3 Apmys

ay) ur ewapaydwA] ss9]

puE UONIONPQE puE UOTXY
NOY 19112q JuedyIusIg

ySuans sposnw pue duig
puey ‘INOY SVA ur sdnoi3
U9M19q 9OUAIAJIP ON
‘dnoi3 Apnys oy ur S

ur yuawaaoxdwr juedoyrusig
dnoi3 Apms oy ur yySuans
dug ‘pue uone)oI [RUIANXI
‘uononpqe ‘uorxay NOJ

dnoi3 Apnys
10§ A[UO syjuowr ¢ :¢J,
syjuow 4 11,
aurfeseq (L

SaSIO
-19X? IalJe SYoom 7T (L
SASI0IOXA 910§3q (L

jusuEaI) 1R 1],
juduIIEaI) 210§9q 0L

JuQUIBAN) 19 I 1,

HSva
‘psuans

Te[nosnu ‘JANOY Iop[noys

QOUQISUINIILO
wIe

pue yy3uans quiry roddn

‘INOY 19p[noys

SILL ‘YrSuans

9rosnuwr quuif roddn
‘pSuans dus ‘HSva
INOY ‘SVA

SISA[eue uone|
-noo oneydwA] ‘yiSuans

d1ed [ens()
SA

S)9M 9 JOJ Joom

/X¢ (Sururen aoueRISISaI
PuE 01qOIdR) ISIOIXH

sajeqid
SA SOSIOIOXD 19JeM JO
SYIUOW ¢ JOJ YoM /X
KdexayjorsAyd
pIepuels SA (Seom
10J JPIM/XT UTW Gir)
WaIORUIY X0qX
dnoi3 Apmg :9—g Syoom
KderoyjorsAyd prepuels
sdnoi3 y1oq 17— SYeoMm.

QIed pIepuelS
SA (SYooMm } J10J Yoom

yiuowr 9 > :A193
-INS WoJf QuI],
(Tror+)
9°¢S :(as) o8e ueay
(zw
/33 (ST 1sea Je IINE)
£3159q0 + AdeIoy) juea
-nfpe+ NV +S09 05 U
sypuowr 9 > K193
-Ins WOoIy QW]
(A
66'LS :(AS) 93¢ uvaly
SVINt¢ U

N :A1381ns woay awy,
[COVEDINEY

1(gs) 25e ueoy
Kdeiay)

wuean(pe+ SVIN 07N

AN :A19310S WoIy dwi],
QUi Hrsy

1(gs) 25e ueoy

syjuout 9 > :A193
-Ins EO.ﬂ OE—,H
(901%)
876 :(as) o5 ued
(qw
/33 06T 1889 18 [INF)
K1saqo + Adexay Juea
-nfpe+ ANV +S29 0§ ‘U
syjuowt 9 > :A193
-Ins Wod} awI],
91C¥H)
#¥°LS :(dS) o5k ued]y
SVIA pg'u

N :A1981ns woxy awiy,
(€S8 F)¥8'0S
1(gs) 25 ueoy

Kdeioy)
weAn(pe + SYIN 0¢ ‘U
AN :A19310S WoIy Swi ],
(1€'8F)TCS
1(gs) 25 ueoy

[0€] 610T T2 10 Kouoomg

[L1]1 610T T8 10 $19U&pQ

[911 020T 'Te 10 n[Forzkaq

ur JudwoAoIdw JuedYIuSIS  jueunean a10§oq Aep | QL dus ‘WOY 1op[noys  /Xg) AN +91ed pIepuelg ANTV+S0d Cl'u ANTV+S04 0z v [2Z]0ZT0T 'Te 19 BILA[IS e
syuowt (()'9F) syuowr (€0 F)
Juonuaa 08°07 :A10310s woxy awit],  9¢°QT :A193Ins woiy swi],
sdnoi3 syuow ¢ 7., -I9)uT qeyal AJIsua)ul Mo| (90T FILI'ES (8°6F)9°1¢S
yjoq ur sisAfeue dnoi3 syoam 9 11, syse) Sur pojeIdaiuy,, Jo (SUOISSIs 1(gs) 25e ueoy :(gs) 95 ueoy
-urgim ur SYA pasorduy A108ms ;0  -yoear 1LY ‘SVA ‘HSVA T1) SY99m 7 10J oM/xT 10gocu SVIN 6T U [111 0202 T8 9 1on[oRg
QwoIpuks qom Are|
-[IX® JO YSLI 9} PIseaIout SUOTJOBAT 9SIOAPE
vd YSiy own Aue je ured ‘sKep OIS Jo JoquUnN
Q0UAN[JUT JOU PIP [2AJ] ‘snye)s qof 01 uimyoy
vd 'sdnoi3 yq Ioy3iy Kovoyje-J1o§ dnoi3 AN :A1231ns woiy awi], AN :A1331ns woiy awiL,
ur K)[Iqestp 1omo| pue syuow 9 7L ‘INOY  dandeut SA dnois (Vd) (8€1¥) ((AAE)
snmyess qol Jorid 0y uInyox syjuow ¢ 1L, ‘HSVA Yo  Aanoe eorsAyd Aysuajur 8¢S :(gs) o5 ueoN $'16 :(gs) o5 ueoy
‘Koeoyge-g1os ‘WO 1o1eg quowr [ QL ‘SYdN Y31y pue ojeropow ‘Mo| 1Dg0su 109 LOT U [62] A120T T8 10 ULy
dnoi3 INOY 991J SA
dnoi3 WOY poNwil-,06
:0Jul UOTIRZIWOPULT
suoned ‘Uo 7 Joom woI] K1931ns-1s0d K1331ns-1s0d
saInseawt uonouny sdnoi3 y3o0q 10 1 Aep :A193Ins wory owi], [ Aep :K1931ns woij awiL,
Qwoono [re ut sdnoi3 quuy Joddn ‘ured ‘INOY 506 01 PAITWI] SISIOIIXD AN :(AS) 28e ueoy AN :(AS) 28e ueoy [e1] 120T
U99M13q SIIUAIYIP ON - ‘suonesrdwod Jo N :K1031ns-1s0d g—( Yoom SO9 0g 'u SOg 0g 'u "Te 19 1ZZ1ry eprow|y 9
SINSAY Surwry, SaINSBIW WONNQ UOT)UQAIIU] dnoi3 jonuo) dnoi3 Apmg NIy

(ponunuoo) ¢ 3jqey

pringer

Qs



39

MUSCULOSKELETAL SURGERY (2024) 108:31-45

9reos Sumner ured oLWNU

SYJIN ‘O[OS IBDS IOANOOUBA SSA ‘9[eds anSo[eue [BNSIA YA Y00[q [eigaliaaeied oovIoy) AL L ‘oreds eiqoydorsaury edwe], gy 7 ‘dnoin AdeioyloisAyq pIiepuels HJS xopul AIqesip pue
ured IOpPINOYS JVJS ‘9¢ AoAIng Yi[eoH W0 MoyS 9¢-4§ ‘erreuuonsonb Aiqesip 1opnoys ggs ‘uonouwr jo aguer Oy ‘UONONISUOIAI DFY ‘9[edS IOP[NOYS Uudd §SJ ‘Sururer} aoue)sisal
aarssai3ord gy g <ured aaneradojsod judysisiad gg4 ‘uoneiqioey remosnwoinau aandesoudord Ja g (e-oareuuonsonb yesy ured 6-Ofd 9109s 19p[NOYs pIoyXQ SSO pariodar jou YN 9[eds
Suner ured oueuwnu SYJN oqeoridde jou y ‘eisayisaue 1opun uonendiuew vy erreuuonsanb ured [[IDON OJA ‘AWI0109)SEW S O1dYIsaue [8d0] 7 ‘dnoid uoneriqeyal paseq-10auny
DYy ‘oreds uoissaxdop pue Ajorxue [eydsoy SGVH 9[eds a3ueyo jo Junel [eqo[3 §OYO [0S UoNILNSAY ANANOY UASUIUOID) Sy (10URD Jsealq—AdeIay) SSU[I OIUOIYD JO JUSUSSISSE
[euonouny g7 o)y, ‘100ue)) JO JUWIBAL], pue Yoreasay 10j uonesiueSio ueadoing £zyg-070 DLYOA ‘ireuuonsenb puey pue 1op[noys wire ay) Jo sanI[Iqesiq SV 2I09s AS[INJA-IuBISuo)D)
S ‘Kdoosonoads souepadulr [8O1109[0IG ST IUSUNEAI} SATIBAIISUOD ISLalq 7)g ‘AI193Ins I90ued I583Iq §g ‘UOnNIassIp apou ydwA| Ie[ixe N7V ‘uonoassip apou ydwA refixe g7V

SOINSEOUW WI0JINO Y0
ur sdnoi3 usamioq 20U
-IJJ1p oN "(dnoi3 [onuod
ur 9 :N sA dnoi3 Apms ur
91:N) 1.L e dnoiS jonuod
sa dnoi3 Apms ay) ur

ewopaydwA] JO 9)e1 JoMO

dnoi3

Apmys oy ur INOY Iop[noys
ur JuowaAodwr jueoyrusig

dnoi3

Apnys ay) ur jurod owny

yoea je ured Jomo[ pue
¥1 78 INOY Pue [00) Ionog

(synsax Areurwijald)
71, e uononpqe pue
UOIXa[ JNOY op[noys ut
juowaaodwr sdnois ungp

syjuow g 18 sdnoil
U99M13q SIIUAIYIP ON

dnoi3 Apms oy

ur uonerper-jsod syaom 7|
$2109s ured pue NOY 1o10g

dnoi3 Apms

K1931ns 19)je s)eam 71 (1L
K1931ms-a1d ;0

SYooM 1L
jusunean 210joq Aep [ :0L
squuow 71 -y.L

syIuow 9 ¢,

yuout T -ZL

K1081ms 101J8 ABp UG 1L,
K1931ms 210J0q 0L

SYIuoW 9 T,
syuow ¢ ¢,

JuAUIRAN JOYR (7L
K1331ns 191y sAep 9—¢ [ L
K1331ns Joud (7,

1¥-1sod syjuow Q7 97,
spuow 71 G,

syuow 9 7],

syiuow ¢ ¢,

Ly-isod g,

Iy-omd iy,

oas

¥+ 410Vd
‘WO
‘pSuans dun
‘ounjoA quiry

SAVH ‘HSVd
‘OdIN ‘INOY Jep[noys

NOY
‘€249-010
J1LY04 ‘0€-010 DLI0A

J[qe], sen
-1ADOY 9T A[req oyesuIp
‘SVA ‘WOY 19pnoys

ured pue NOI

K1331ns 19)1j8 06 [HUN

UOTJBZI[IqOW PUE SISIO

-10X0 SnoIoJIA Yim (K13

-INS WOIJ [ 8¢ UTYIIM)
uonezIIqow wLe A[reg
SA

(A1931ms 10)je sAep /)
UOTJBZI[IqOW WLIE PaAR[a(]

Q1O [ens)

SA (SYoom ¢ 10J Yyoom

/X SUOISSIS-UTW ()§—(07)
QSB[ [BIOSBJOATAL

QIBD PIEPUB]S SA SYOM

10 yoom/xg Aderayo
-1sAyd ‘uo Kep yig worg

K1331ns-1s0d G—g Aep uo
uoneZI[IqQOW WLe snonne))

(Syoam ¢ 0¥
NOIM/XE ‘SUOISSIS-UTW ()¢)
uonezI[Iqow [RInaN

SA uon
-eziiqow Jurof £108$900y

QIed pIepue)s

SA (S¥9om-T T 10 JY2m/X7)
Kdeiay)

TeorsAyd aA1ssa1So1g

a3eure1p

K1931n8
-1s0d :A1931ns woij swi],
((AAE)
$'96 «(ds) 28e uesy
Kdeioy)
ean(pe+ NIV + SYIN
8¢ u
AN :A19310S WoIy dwi],
611F)
16 :(as) o8e ueay
LId+SO9 01N
Yoom [ > K108
-InS WOJJ ou],
(§8%)
€66 «(ds) o8 uesy
ANTV +SVIN+SD4 €N
K1331ns 1913 Kep 39 pue
pig¢ :A193InS WOl QW]
(T9F)6'Sy
1(gs) 98¢ ueay
Kdeiay) juea
-nfpe+ ANV +S09 8'u

AN :A1331ns woiy awi],
AN :(AS) 28e ueoy
Ld+1odocu

IQI[IBD SYJUOW 4
1sB9[ Je :A193INS WOIY WL,

K1931ms
-3sod :A1931ns wo1y awLy,
(#DT LS (As) 28 uesy
Kdeiay)
ean(pe+ ANTV + SYIN
8¢ u
N :A1981ns woay awiy,
(I1r+)
$'€9 «(ds) @8 uesy
Ld+Sodviu
Yoom [ > K133
-INS WOIJ W],
(T0's¥)
€6 «(ds) o5 uedsy
ANTV+SVIN+SDg se'u
K1331ns 19138 Kep 39 pue
pig¢ :A193InS WOI} QW]
(9°61¥)
8'%S «(dS) o5 uedy
Kdeiay) juea
-nlpe+ ANV +S04 01U

AN :A1331ns wo1y awiL],
AN :(AS) 28e ueoy
LId+1Dod 6Tu

IQI[IBD SYJUOW 4
1589 Je :A193INS WOIY WL,

[9€]1 800 T2 32 PPOL

[vel vioT
‘e 19 BUUIIN-[[eYSICIA

[Sel ¥10T TR 10 BISAL

(81l
910¢ 'Te 12 Zel[ BsoY B[ 2d

[21] L10T T8 30 wiyeIqp

a1y ut [0 pue HSVA I9je[ qpuow [ -Z L oneydwA| enuewr GA (98'9F) (1601 F)STES
‘(uorye)ol [euI)X 1dooXa) juaunean Idje 111, 6-OHd (S3[o9M 1 10J Yoom 9¢'H6 :(S) 28e ueoN 1(gs) 2S¢ ueoy
INOY 19112q JuedyIusig jusunean aI10joq QL ‘HSVA ‘NOY ‘SVA /X]) 9sEO[aI [RIOSEJOKIN SodIru Sod 1w [€2] 810T ‘I8 19 9UV-BLISS
SINSAY Suruwry, SaINSBIW WONNO UOT)UIAIIU] dnoi3 jonuo) dnoi3 Apmg NIy

(ponunuoo) ¢ 3jqey

pringer

A's



40

MUSCULOSKELETAL SURGERY (2024) 108:31-45

conventional physiotherapy versus Xbox 360 Kinect-based
virtual reality training [16], pilates versus water-based exer-
cises [17], accessory joint mobilization (AJM) versus neural
mobilizations (NM) [18] and proprioceptive neuromuscu-
lar facilitation (PNF) versus progressive resistance training
(PRT) [19]. Three studies investigated conventional physio-
therapy alone or in addition with Thera-Band exercises [20],
mechanical stimulation of mastectomy scar [21] or proprio-
ceptive neuromuscular facilitation (PNF) [22]. Two studies
investigated the effects of myofascial release [23, 24]. Four
studies investigated the effects of preoperative interventions
on postoperative outcome, such as patients’ education [25,
26], stretching [27] and extensive pre-surgery physiotherapy
[28]. In terms of exercise intensity, two study investigated
the effects of different level of physical activity on different
post-surgical outcomes [29, 30]. Other studies investigated
several interventional treatments such as the administration
of a mixture of poloxamer and sodium alginate (Guardix-
SG®) after axillary lymph node dissection versus no treat-
ment [31] and Botulinum Toxin A injection versus placebo
saline solution [32]. Three studies specifically focused on
cancer related adhesive capsulitis: Aboelnour et al. [20]
compared physiotherapy alone or in combination with
Thera-band exercise while Lee C. et al. [33] and Leonidou
et al. [34], compared hydrodilatation with corticosteroids
injection and manipulation under anesthesia, respectively,
for adhesive capsulitis of different etiology.

Methodological quality

Except for Serra-Aifi6 et al. [23], Ibrahim et al. [12], De la
Rosa Diaz et al. [18], all the included studies are of moderate
quality. Most of the studies have a moderate risk of bias
in allocation concealment and blinding of participants,
personnel and outcomes (Table 2). Only two studies show
high methodological risk of bias [30, 33].

Outcome measures

Almost all the studies performed goniometric analysis
of the shoulder ROM, Paolucci et al. [11] also included
a biomechanical evaluation during reaching tasks and
De Groef et al. [32] a scapular static and kinematic
measurement. The visual analogue scale (VAS) [11, 16,
18-20, 23, 25, 35], Numerical Pain Rating Scale (NRS or
NPRS) [14, 21, 26, 27, 29, 31], Constant—Murley Score,
McGill Pain (MPQ) [24] and the Oxford shoulder score
(OSS) [34] were used for pain evaluation. Regarding upper
limb disability most studies used the DASH scale, four
studies [14, 25, 26, 29] the QuickDASH, one study [18] the
Wingate Daily Life Activities Table and one study [27] the
Groningen Activity Restriction Scale (GARS). Quality of
life parameters have been also extensively studied, Majed
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et al. [28] used the Quality-of-life Breast Cancer Patient
Version scale (QoL-BC), five studies used [21, 23, 26, 36]
the Functional Assessment of Cancer Therapy for breast
cancer patients (FACT-B +4), two studies [15, 35] the
EORTC QLQ-30 questionnaire by, three studies [15, 35, 37]
the EORTC QLQ-BR23 questionnaires, and two studies [20,
37] the Short Form Health Survey 36 (SF-36) (Table 3).

Timing of rehabilitation from breast cancer
treatment

Regarding the time to begin rehabilitation since breast cancer
treatment, six studies begun the intervention preoperatively
[24-29], seven studies within 1 week [13, 14, 16, 31, 33,
35, 36], two studies between the second week and 3 months
[12, 32] and four studies after more than 3 months [11, 17,
23, 30]. Finally, nine studies [13, 15, 18-22, 34, 37] did
not specify the beginning of the treatment protocol, or the
information was not available from the abstract.

Exercise type, frequency, and intensity

Details about exercise protocols are displayed in Table 3.

Discussion

The objective of this review was to provide an overview
on the current state of the literature regarding all possible
rehabilitative and interventional treatments for shoulder
disease following breast cancer surgery. We found 26 RCTs
focusing on the treatment of shoulder pathology after breast
cancer care; however, only very few studies described a
specific shoulder pathology (i.e., adhesive capsulitis), while
most of them focused on generic shoulder impairment.
Furthermore, a very high heterogeneity in the literature
was observed regarding treatment choice and protocol used
(timing of rehabilitation, frequency, intensity, outcome
measures and follow-up). Here, we provide a summary of
the evidence.

Type of treatment

Four studies evaluated the effect of physical therapy on
different disability and quality of life outcomes. Ibrahim
et al. [12] did not find a statistically significant improvement
in pain and shoulder ROM with a 12-week program of
progressive upper limb mobility, strength and endurance
exercises versus standard care. Conversely, Charati et al.
[15] found a statistically significant increase in shoulder
ROM, 6-min walking test scores, QoL, depression and
anxiety after 5 weeks of stretching and aerobic exercises
compared to standard hospital care. In these two studies the
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patients underwent a similar oncological and rehabilitation
treatments, however in the study of Charati et al. [15] the
patients started rehabilitation before surgery. The study of
Paolucci et al. [11] found improvement in pain and upper
limb function but without significant difference between
women operated of mastectomy and quadrantectomy.
Although more invasive techniques are typically associated
with worse outcomes [3], in this case, both patients’ groups
begun physiotherapy long after the surgical procedure
(~ 10 months) when they had similar baseline VAS and
DASH scores. A study of Guloglu et al. [19] found that
both proprioceptive neuromuscular facilitation (PNF) and
positional release technique (PRT) resulted in a statistically
significant change in shoulder ROM, strength, power,
endurance, pain, and functionality. However, PNF resulted
the most effective technique in terms of functional recovery.

When comparing physiotherapy alone or in combination
with other treatments, Aboelnour et al. [20] found that
progressive graded Thera-Band exercises and scapular
stabilization exercises in addition to conventional
physiotherapy was superior then PT alone at improving
shoulder VAS, DASH, ROM, limb strength and QoL in
patients affected by secondary adhesive capsulitis. Leung
et al. [21] found that adding mechanical massage of the
mastectomy scar to physiotherapy was superior than
physiotherapy alone in terms of DASH and QoL scores.
Finally, da Silveira et al. [22], showed that the combination
of standard physiotherapy and proprioceptive neuromuscular
facilitation was superior to single physiotherapy in terms of
palmar grip strength, shoulder ROM but it didn’t influence
lymphatic flow.

Two studies compared conventional physiotherapy
against different typology of treatments. Feyzioglu and
colleagues [16] found a comparable improvement in pain,
shoulder ROM, muscle strength, grip strength and Tampa
Kinesiophobia Scale scores after 6-week of conventional
physiotherapy versus Xbox 360 Kinect-based rehabilitation
program. However, standard physiotherapy appeared to be
more effective in terms of upper limb functional recovery
compared to virtual training. This is the only study applying
virtual reality and gaming to breast cancer rehabilitation.
We believe that this technique might be further investigated
in the near future. Odynets et al. [17] found that a 12-week
program of water-based exercise was better than pilates
for active shoulder ROM and upper limb lymphedema
but did not report significant differences in upper limb
strength between the two groups. Water therapies have
been long studied for the treatment of different pathologies
including cancer related symptoms [38]. The capacity of
cold water to induce peripheral vasoconstriction followed
by vasodilatation as well as the massaging effect have
been used to help alleviate lymphedema. Warm water
instead comes with analgesic and antiphlogistic effects.

Furthermore, the hydrostatic pressure of the water and the
buoyancy are exploited during exercise therapy to improve
muscle stretching, body strength and mobility in in people
with musculoskeletal and neurological disorders [38]. On
the other side, pilates combines physical exercise with
mindfulness; this has been shown to improve individual’s
body and kinesthetic awareness thus having the potential to
improve both physical and psychological aspects of breast
cancer patients [39].

Three studies investigated myofascial therapy for shoulder
problems in breast cancer survivors. Serra-Afi6 et al. [23]
found that 4 weeks of myofascial release treatment was
better than a placebo manual lymphatic drainage in terms of
pain, shoulder ROM, functionality, QoL and physical well-
being. Similarly, Marshall-Mckenna et al. [24] demonstrated
a statistically significant efficacy of myofascial release
treatment in shoulder ROM compared to no physiotherapy.
However, no significant difference in pain, functionality,
anxiety, or depression were found between the two groups
in the follow-up period. De la Rosa Diaz et al. [18] compared
accessory joint mobilization (AJM) vs neural mobilization
(NM) techniques for shoulder motion restriction and found
a higher recovery in shoulder flexion and abduction with
AJM. These results are in line with the literature. A recent
review of Kalichman et al. [7] on myofascial therapy in
breast cancer suggests that myofascial release techniques are
efficacious in reducing the prevalence of active myofascial
trigger points and therefore decrease pain sensitivity and
improve ROM.

Some experimental studies explored some “interventional
type” treatments for shoulder problems after breast cancer
care. Lee S et al. [31] found a non-statistically significant
effect of an anti-adhesion agent consisting of poloxamer
and sodium alginate (Guardix-SG®) for the prevention of
upper extremity dysfunction after ALND. De Groef et al.
[32] found improvement of persistent upper limb pain after a
single Botulinum Toxin A infiltration in the pectoralis major
muscle in addition to a standard physical therapy, however,
no significant differences in upper limb function and QoL
were found between the groups.

Three studies focused on a specific shoulder pathology
(i.e., adhesive capsulitis): Aboelnour et al. [20] found that
physiotherapy in addition to thera-band exercises was more
effective than single physiotherapy in terms of VAS and
DASH scores, shoulder ROM, strength and QoL. Lee C.
et al. [33] tested the effect of hydrodilatation + corticoster-
oid injection +home exercise training in patients with adhe-
sive capsulitis secondary to breast cancer surgery versus
primary adhesive capsulitis and found a more significant
improvement in shoulder ROM, SPADI scores and disability
sub-scores in the breast cancer related AC group. Leoni-
dou et al. [34] compared the effect of manipulation under
anesthesia, injection of local anesthetic and corticosteroid
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and physiotherapy and found a comparable improvement in
shoulder ROM and Oxford Shoulder Scale scores in a group
of adhesive capsulitis secondary to breast cancer treatment
versus a non-cancer-related adhesive capsulitis group. Adhe-
sive capsulitis is a condition characterized by an insidious
onset of shoulder pain and multidirectional ROM limitation.
According to Yang et al. [8], mastectomy is a major risk fac-
tor for its development, and breast reconstruction addition-
ally increases this risk compared to breast sparing surgery.

In one of the three study the patients did actually undergo
radical mastectomy [20], while in all of them, most of the
patients were subjected to RT. A study of Yang et al. [8]
found evidence that radio- and hormonal therapy constitute
a major risk factor for pain and fibrosis of the shoulder and
chest wall [2, 3]. Likewise, a study of Hgjris et al. [40] found
a significantly higher incidence of shoulder morbidity in
women treated with postsurgical radiotherapy compared
to controls [40]. Irradiation induces an overproduction of
proinflammatory mediators. Locally released cytokines
participate in several physiological responses, including pain
response and tissue fibrosis [4]. Intraarticular corticosteroid
injection and stretching exercises confer rapid pain relief
and helps the recovery of ROM in early-phase adhesive
capsulitis [8]. Further studies are needed to investigate
how the different types of adhesive capsulitis respond to
treatment.

Timing of rehabilitation and postoperative
complications

Early physiotherapy was found to have a variable effect
in several studies. In the study of Klein et al. [14],
physiotherapy commenced early from post-op day 1 reduced
pain levels at 1 and 6 months of follow-up compared
with controls who did not receive physiotherapy. The
rehabilitation protocol did not improve the participants’
flexion and abduction nor influenced the incidence of
postoperative complications. Conversely, Todd et al. [36]
found a significantly higher incidence of lymphoedema in
women who underwent full shoulder mobilization within
48 h. After analyzing the two studies, we noticed a difference
in the characteristics of the population sample. In Todd
et al. [36], the patients underwent a more invasive type of
surgery (i.e., mastectomy + axillary lymphadenectomy)
which could explain the difference in the rate of incidence
of lymphedema compared to Klein et al. [14]. In Testa et al.
[35], the control group received early physiotherapy from
post-op day two. Compared with the control group, the
treatment group showed reduced pain at 1 month and up to
12 month and improved glenohumeral joint mobility and
QoL. De Almeida Rizzi [13] randomized 60 women treated
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with mastectomy and immediate breast reconstruction
into a ‘‘free-range group’’ with shoulder range exercises
performed until limited by pain or wound dehiscence
and a ‘‘limited-range group’’ with movement restriction
at 90° until 30 days after surgery. Both groups started
physiotherapy 48 h after surgery and did not differ in terms
of incidence and prevalence of postoperative complications.
Patients in free-range group, however, had less pain, greater
shoulder amplitude, and better upper limb function than the
counterpart. Shu et al. [37] which involved 200 breast cancer
patients who underwent axillary lymph node dissection,
randomly assigned them into 4 groups starting ROM training
at 3 or 7 days and progressive resistance training (PRT) at
3 or 4 weeks postoperative. Participants who started ROM
training at 3 days and PRT at 3 weeks postoperative had
more benefits in mobility, shoulder function and strength
and quality of life scores, respectively. Incidence of adverse
reactions was low in all 4 groups, with no significant
differences among them. Based on this evidence, it seems
reasonable to limit shoulder ROM exercise below 90° for
the first 48 h after surgery in women who underwent more
invasive procedure (i.e., mastectomy with axillary lymph
node dissection).

Frequency and intensity of rehabilitation

The study of Klein et al. 2021b [29] found that high
preoperative intensity and frequency of activity (> 5 h per
week) was associated with higher postoperative functional
improvement, self-efficacy and percentage of return to
preoperative job and reduced risk of chronic pain compared
with inactive a low-active individuals. Moreover, patients
in the inactive group received on average more neoadjuvant
and radiation treatments compared with the active group.
No effect on exercise intensity was found on the incidence
of seroma, infections, and lymphedema; however, vigorous
PA level was associated with an increased risk of axillary
web syndrome. The RCT of Sweeney et al. [30] found that
4-month progressive combined aerobic and resistance
exercise intervention (150 min of aerobic exercise and
2-3 days of resistance exercise training per week) against
routine physical activity significantly increased active ROM,
strength and disability versus routine activity. The exiguity
and heterogeneity of protocols that focus on frequency
and intensity of training did not allow for an accurate
comparison between studies; however, it seems that more
intense programs lead to better outcomes. More studies are
needed to clarify which spectrum of frequency and intensity
best suits for women undergoing oncologic treatment.
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Limitations

There are several limitations that must be noted. First,
most of the studies reported functional scores without
a proper characterization of the underlying causative
condition. Indeed, none of the study included a radiological
investigation of the shoulder. Second, the vast heterogeneity
of protocols and outcome measures used did not allow for
a comparison of treatments between studies. Third, the
temporal limitation to the last 10 years might have excluded
other good quality RCTs. Fourth, some studies had a small
sample size.

Conclusions

Through our review, it certainly emerged that physical
therapy improves shoulder disability, pain, and QoL of
patients undergoing breast cancer treatment regardless of
the baseline characteristics of the patients or the time passed
from surgery. The optimal treatment protocol and dosage
remain unclear, and more homogeneous studies are needed
to perform a meta-analysis of the literature. The analysis
of the literature has also highlighted how the diagnostic
component is still very lacking and many shoulder
impairments are treated without a specific characterization
of the underlying disease. This is a major limiting factor to
the standardization of rehabilitation protocols and reduces
the specificity of the treatments.

Take home message

e Physical therapy improves shoulder disability, pain,
and Qol of patients undergoing breast cancer treatment
regardless of the baseline characteristics of the patients
or the time passed from surgery.

e Physiotherapy in addition with other techniques such
as Thera-Band exercises, mechanical stimulation
of mastectomy scar, proprioceptive neuromuscular
facilitation and myofascial therapy has shown to be
superior than physiotherapy alone.

e There is still too few evidence in favor of the use of
virtual reality training versus conventional physiotherapy,
water-based exercises versus pilates, accessory joint
mobilization versus neural mobilizations or botulinum
toxin A injections in the pectoralis muscle for pain.

e Is not recommended, at the moment, the administration
of poloxamer and sodium alginate (Guardix-SG®) after
axillary lymph node dissection.

e Preoperative patient's education and physiotherapy lead
to better post-treatment outcomes.

e In order to reduce the occurrence of seroma and
lymphedema, shoulder ROM exercise above shoulder’s
level should be limited for the first 48 h, especially
in women who underwent more extensive surgical
interventions.

e In terms of exercise frequency and intensity, there is
some evidence that high physical activity after surgery
leads to better outcomes; however, the optimal dosage
remains unclear.
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