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Clinical Staging of Lymphedema

TABLE 1.
Clinical Staging and Severily According to the International Sociely of Lymphology Consensus Document

Clinical Stage Description

0 A subclinical stage where swelling is not seen despite underlying changes in the lymphalic system
I The initial stage of swelling which can be transient and where simple elevation can alleviate swelling
I Swelling is constant and pitting without resolution using elevation

Il The tissue has become hard and fibrotic with associated skin changes

Severily based on volume differences between affecled and contralateral imb in unilateral presentation
mild = <20% increase; moderate = 20%-40% increase, severe = =40% increase

Reprinted with permission of Lymphology.™

= A disruption of the lymphatic system

—>The accumulation of fluid in the interstitial tissue space (ECF)
—>Clinically manifests as swelling of the arm, breast, shoulder,
—>Later stages of lymphedema : fibrotic and adipose tissue
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Natural Course of Lymphedema

Tahle 3. Time Course of Lymphedema® in First 3 Years of Study Among 433 Respondents With 3 Full Years of Follow-Up

=07 [T No. of Person-Months With
Respondents Month of First Lymphedema Lymphedema Present
5 - | Lymphedema No. % Mean Median Range Mean Median Range
ay No lymphedema 283 654
Any lymphedema 150 346 85 5 0-33 174 155 2-36
o= Acute mildt 24 bb 134 135 2-33 36 35 25
Chronic mildt 20 46 16.5 18 0-30 195 18 6-36
Improving: mild — nonet 30 6.9 6.3 45 0-21 126 " 627
57 Wax/wane: mild < nonet 26 6.0 47 4 015 19.0 185 530
Acute moderate/severe 2 05 18 18 432 4 4 4-4
Chronic moderate/severe 10 23 9.1 7 1-25 26.9 29 11-35
".}_m - 12 00 . 400 000 N O Improving: moderate/severe — mild/none 4 0.9 28 25 0-6 245 26 10-36
Time of diagnosis (months post-surgery) Progressing: mild — moderate/severe 10 23 94 6b 0-27 265 295 8-36
Wax/wane: moderate/severe = mild/none (regardless of initial degree) 24 55 33 2 0-22 26.1 27 14-35

90+ o Yes “Any lymphedema was defined as a degree score greater than 0 and the limb on the side of surgery was larger. Mild lymphedema was defined as a degree score

No
o - " Hymphedams d ot progress boyand i+ o oo A0S

601 [ [ Acute |ymphedem a 60% Norman et al.,J Clin Oncol 2009;27:390-397
:i [ [ [ Chronic and/or progressive lymphedema : 30-40%

301 { Fluctuating lymphedema : 15-22%

?: Fig 1. women with symptoms present during baseline (6 months after surgery)
0 - T T T

ran T Tmaine " weatness sufmess “Foor nanse emenes” @55€5smMent. No lymphedema from 6 to 18 months after surgery (no, n=128)
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Preoperative assessment

Effectiveness of early physiotherapy to
prevent lymphoedema

Table 2| Comparison of secondary lymphoedema in groups

| Breast Cancer Diagnosis |

‘

| e T e e e T G S
W’Lﬂﬁmm = I No (%) with lymphoedema 4(7) 14 (25)
Stagiog Snd Eieh ot Cae Early physiotherapy v control* 0.28 (0.10 to 0.79)t — 0.22 (0.07 to 0.73) 0.010
| Pos(OperanSurvelllanc;-smmh interval follow-up | Early physiotherapy v controlt — — 0.22 (0.07t0 0.72) 0.013

*Crude effect.
tRisk ratio (95% confidence interval).
tAdjusted for body mass index.

—— Early physiotherapy group

> 3 % change from pre- < 3 % change from pre-

TABLE 3

=== Control

{ Time to Lymphedema Diagnosis, Intervention, and Follow-up

m Resume 3_:":’"”‘ LE group only e E
survelllance . -
ity Proge Variable Mean = SD Range ¢ ’ : e
_ . Early physiothe1r rig 4| Failure time for development of secondary
Time to diagnosis of LE, mo* 69+ 43 1-18 k=] 5 lymphoedema by group
Duration of intervention, wk 44429 2-12 _§
Posttintervention follow-up, mo 48+41 2-24 -§_ 20
FIGURE 1. Clinical pathway for the Prospective Physical Therapy Model of L indicates lymphed 8D, standard z:
Care. Med. Onc., Rad., r A ' 15
* Onset of intervention.
TABLE 4 10
Comparison of Upper Limb Volume Changes (in mL and %) Between the Control and Lymphedema Groups at Baseline, Onset of Intervention,
and Follow-up 5
Control group: Mean = SD Lymphedema group: Mean £ 5D 0 — —
Control group
Variahle UL volume, mL Change, mL Change, % UL volume, mL Change, mL Change, % P 2 25
@
Unaffected UL volume E— 20
Baseline 1253 + 295 1315 £ 344 T g
Onset of intervention 1255 £ 304 2 & G D2 +72 1328 £ 355 1376 L1 £67 = 15
Follow-up 1252 + 294 =13+ 112 02+ 87 1341 £ 351 26 = B3 22£73
Affected UL volume 10
Baseline 1256 + 291 1331 £ 347 na*
Onset of intervention 1259 + 288 274+ B9 0.5 + 66 1414 £+ 378 834119 6.5 £99 5
Follow-up 1258 + 279 23 4 103 0T +78 1377 + 341 46 4+ 103 41 £88 o —]
-0.10 -0.05 o 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

UL indicates upper limh; 5D indicates standard deviation; UL, upper limh.

* P 05 is significant upper limb volume for between proup, baseling-affected, and baseline-unaffected upper limb volume tested by repeal

Cancer, 2008;112:2809-1

-MEasures

(Ratio at 12 month visit) - (ratio at preoperative visit)



Breast cancer diagnosis and
treatment planning

Pre-operative rehabilitation:

%'

program
=  Education for post operative care
=  Assess of

impairment
=  Assess weight and weight management
____strategies

*A broad body of evidence supports exercise for

to exercise regardless of whether they areina
prospective model of care.

Trajectory of Medical Management

Post-operative period Adjuvant treatment and
survivorship care

£arly post-operative Ongoing surveillance
rehabilitation: re-assessment and
refevant Lo adjuvant
Repeat pre-operative and measures. intervention(s). Frequency and duration of
Assessiment should consider the patient, interval follow up is dependent. A Multi-
treatment and befiavioral characteristics. approach is optimal.
Impairment identification and management Impairment identification and management

- Pain Pain
: :tnction Function
. i Neuropathy

=  Level of activity and function = Level of activity and function

=  Education for prevention and early =  Education for onging detection of common
W:ﬁmdm mmmm“ weight

=  Exercise*

=  Exercise* =  Evaluation of activity limitations
=  Evaluation of activity limitations - exercise prescription
- exercise = Referral to appropriate exercise
- Referral to appropriate exercise program if needed

i with . Ca survivors are encouraged

Rehabilitation Intervention

If impairments are detected, initiate appropriate rehabilitation program;
otherwise, continue interval surveillance.

Figure 1. A prospective surveillance model for physical rehabilitation for women with breast cancer.



Lymphedema: Early Detection Valuable,

But Methods Debated

BY ROBERT H. CARLSON

Cheville said she would not consider the model a guideline, since it has not

undergone the critiques and rigorous scrutiny of a guidelines, and lacks evidence-based,
validated algorithms. “These things should be evidence-based.
A basic tenet of good medicine is to risk-stratify patients, identify their vulnerabilities,
screen in an evidence-based fashion, and modulate our monitoring and treatment
responses over time.

There has been less
han perfect consensus
ibout a possible model

for surveillance and

early detection of
lymphedema and

- Cp— T D8 o e (O LN——— s

CHICOLLWLY v LIECTAdDL Lo ce LICALIIITIIL o
out of a recent roundtable meeting spon-
sored by the Amecrican Cancer Socicty.
Morc than a dozen intcrnational experts
drafted the “Prospective Model of Care
for Breast Cancer Rchabilitation,” which
was published carlicr this year in Cancer
(2012;118 suppl 8:2191-2200).

There was less than perfect consensus,
howecver, and two of the paper’s authors
debated the recommendations in a ses-
sion here at the most recent National
Lymphedema Network Conference,
a meccting jointly sponsored by the
National Lymphedema Network and the
University of Chicago Pritzker School of
Medicine.

The paper’s first author, Nicole L.
Stour, MPT, a ccrtified lymphcdema
therapist, said the modcl nceds to be the
standard of carec for women recovering

NICOLE L. STOUT, MPT, said the model
needs to be the standard of care for
women recovering from breast cancer.

ANDREA CHEVILLE, MD, argued that
the model is too vague to implement and
that any recommendations need to be
evidence-based.



Early Stage : STAGEO and 1

"The latent stage
"Before overt swelling
" Llymphedema-related symptom

—Heaviness, tightness, firmness, pain, numbness, impaired
mobility

= Armer,Radina, Porock, & Culbertson, 2003; International Society of Lymphology [ISL], 2003



Lymphedema-Related Symptoms

Table 3. Lymphedema-Related Sympioms E A R TR T T T e
1, ¥ o 1 2 3 4
Women who Women who did Women who [z zza 0 1 z 5 1
Al received not receive underwent = - - : : :
Lymphedema participants Information information SLNB only (5= 0 1 2 5 1
symptoms N=136 n=rv n=59 n=34 =0j2 WES AY PIY SU A B 2ot T, AL, ASTo|(E W), F&d DI Iy 2D
Ashur}
SwEII_ing* 39 (29%) 15 (19%) 24 (419%) 9 (26%) | Ge cuo asume 2= _ -
Heaviness* 24 (18%) 8 (10%) 16 (27%) 3 (9%) _ =0 | EEEE| URE | awm
Impaired shoulder 32 (24%) 13 (17%) 19 (32%) B(18%) oo . - = - :
mobility* 5 TH(IEE) 52 0 1 2 3 1
Seroma formation*® 28 (219%) 8 (10%) 20 (34%) 8 (24%) |0 ; : : - :
Breast swelling* 25 (18%) 6 (8%:) 19 (32%) 7(21%) |2 57 = D 1 2 3 1
Firmnessftightness 47 (35%) 22 (29%) 25 (42%) 13 (38%) ﬁ z;‘ f;;"*” e E 1 2 2 i
Numbness 52 (38%) 29 (38%) 23 (39%) 12 (35%) [ == - 0 1 2 3 s
Tenderness 69 (519%) 37 (489%:) 32 (549%) 17 (509G) [ #22ue 0 1 2 3 4
Aching 44 (32%) 23 (30%) 21 (36%) 8 (24%) s - - : - :
Stiffness 48 (35%) 22 (29%) 26 (44%) 11 (32%) [0 A0 wis 0 1 2 3 1
o 2, 2= FEs =8 u] 1 2 3 4
Arm weakness 28 (21%) 16 (219%) 12 (20%:) 3 (9% N L EYC TR e - . . - .
Nate. *Chi-sguare or Fisher's exact test p<=0.05 between parficipants who [2= 204 32 @=2 o 1 2 3 4
24, £01 2] Y 2 a 1 z 2 4

received information and those who did not.




Differential Diagnosis

Intercostobrachial
neuralgia

Lymphostasis

Axillary web
syndrome

Location

Characteristics

Treatment

Resting pain
Numbness
Tinging sensation

Medication
(gabapentin, capsacin cream)
Massage

Heaviness
Edema, Tightness

Complex decongestive
treatment

: Manual drainage massage
: Garment

presence of taut, palpable
cords

originating in the axilla and
extending distally along the
anterior

surface of the arm

Fascia releasing
Manual therapy




Treatment related upper limb dysfunction of breast cancer

| Pain |
Chara Extra-shoulder area
cterist Locatio Neck origin
Heaviness ics Axillary area, n
after Medial upper arm Shoulder and upper arm
Treatment for

activity, or

Tingling sensation, numbness

Lymphostasis Interco§tobrachlal
neuralgia

cervical region

Limitation of
ROM

Specific direction

All direction
tympHatic \l/ \l/
Manual Massage, Medication Axillary web syndrome -
BrETES Operation
Garment Tendernes Tenderne
sultrasoun ssultrasou
d nd Pectoralis Local injection
tightness
. L 1 stage ) .
Intraarticular injection Adhesive Capsu||t|s SLAP
2-3 stage ‘
Y J, Yes
- v
Blidio dlst.ensmn, Rotator cuff tear, Calcific Local injection, Exercise
Exercise tendinitis




Bioimpedance Measure

e Measuring the impedance to electrical current flow that passes
through the body

— calculates the fluid volume indirectly

e Vol « 1/Z (Impedance)

e At low frequency, current , e

flows through extra cellular

water(ECW)



Relative frequency (%)

Bioimpedance Measure

18 " »~

0.80 1.00 1.2C
R, Dominant arm : R, Non-dominant arm
e Useful method for detecting lymphedema
* |ndicative of early lymphedema
= The inter-limb ECF ratio
— cut-offs for the presence of swelling

R, faio (unaffected:affected)

O 4 442 NW
88888888

Lo L

2 -

-

Non-dominant Dominant
Arm affected

— aratio 21.139 for women in whom the surgery was on their dominant side
— aratio 21.066 for those in whom the surgery was on the non-dominant side

Cornish, et al. 2001
= Ward LC, (2011) Lymphat Res Biol 9(1):47-51



Surveillance Protocol for Patients with High Risk of Lymphedema

OP_day
f 10 days l 3-6 mo 3-6 mo l 3-6 mo

| |

Lymphedema CP

Dominant Lymphedema CP
ratio >1.066 Initial Sx & Sign
Non dominant Preventive No
ratio >1.106 Life Style Lymphedema CP
modification Initial Sx & Sign
Eubjective Sym_PtoT; . Preventive No
i of aches, and changesin  Life Style. ] Lymphedema CP
the limb during the day modification Initial Sx & Sign
) Preventive No
Stemmer sign Life Style
modification Initial Sx & Sign
If agreed: Preventive
ACTIVE Program Life Style

modification



Risk Factor of Lymphedema

- M wwnar lymphedemarisk.com i Points
0 o 20 30 40 50 &0 T RO 90 100
= - “\
L 4 Cleveland Clinic (| NCA
ENSPIFIOCRUZ IO WAL B CAMCIE Age
5060 70 B0 90 100
Upper Limb Lymphedema after Axillary Lymph Node
Dissection
BMI
Also visit the Arm Volume Calculator at www.armvolume.com 15 20 25 30 35 40 45 50 55 0
Patient's age L =) .
# of cycles of
Patient's weight (Kg)? o necadjuvant 0 2 4 &6 8 10
Patient's height (meter)}? L= ] che crapy
Murmber of cycles of neo- or adjuvant [ =] Level of d-1f comd 1T
chemotherapy infusions in ipsilateral arm axillacy . B . o
Please check here if you have both information [#] @ di:i:ict:l.'in'n I-1T ngh Fllterlng patlents
about lewvel of axillary dissection and the need of
radiotherapy. Include lymph
What is the level of axillary dissection? [ nmandm « | [ =] Radiotherapy node basin
field
wWhat is the planned radiotherapy field? '_Elreast or Chest Wall is needed = | [ -] No BXT or breast 030 o prmnon pate
Please check here if you have both information (] L 2 ] ar chest wall o
after 6 month from surgery about the z " I
development of seroma and early edema. § o
Did the patient develop seroma within & months Mo [ 7] Seroma Fes o
from surgery? ) e
Did the patient develop arm edema within & Mo« [ -] No oo ‘“"'Q...lf.:m"""'l omter oot
months from surgery? ' ¥Yes
Early Edema
| sawe nputs | | Recalinputs | | clear cache | [+ 2
Calculate No
Predicted S-year lymphedema probability (2%) Total pll.'lil'lt.‘i
II' 0 20 40 &l 80 o0 120 140 160 180
1 Bevilacqua JL et al. Nomograms for Predicting the Risk of Arm Lymphedema Predicted 5'}"':-'”'
After Axillary Dissection in Breast Cancer. Ann Surg Oncol. 2012 lymphedema
Aug;19(8):2580-9, DOI:10.1245/s10434-012-2290-x probability 0.05 o1 02 03 0405060, 70.8 0.90.05




1t visit
Self-check

" Intercostobrachial neuralgia

1 General
information

3. Cakulated ratio

Rt upper limb Lt upper limb
CF ratio

A, ratio
BLA ratio
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Clinical Pathway for the Prospective Rehabilitation Model of Care

Breast Cancer Diagnosis

Pre-Operative Measurement

Post-Operative Surveillance — 3 month interval follow-up

Stage 2-3

No lymphedema Stage 0-1
Stemmer sign (-) ECW ratio
ECW ratio Lymphedema
subjective symptom

Circumference
Water displacement
Fibrotic change

Sleeve and MLD education Lymphedema CP
Bandage, Garment, MLD
Symptom? Medication, Exercise
i i ECW ratio? 1 Vol |
Progressive Exercise

Risk reduction Education

—

Wellness Rehabilitation Rehabilitation
Service Treatment



Stage 0,1 Stage 2
Volume (cc)

Extra cellular water(ECW)

Vume = Va*+ Va+ Ve + Vo + Ve

wirare

York, et al. 2009

BAE BALX 23
Rt upper limb Sono OBGY( OPD ) 1st 2015-10-16 A|H
ECF ratio 1.0z BTHEFIHEE) 2015-09-17
1kH= SFBLA ratia 1 01
SkH=z SFBLY ratia 1 01
grie
o Pre(cmn) Post(cm) Volume
(cm
Affected 15 7
Intact 15 8.2 6
29
25
Ccrease 245
(L) 7 cm 24 2 ed (medial)
(L) 14 cm 20 (U) 14 cm (routine) 0
(L) 21 cm 15 (U) 7 cm (routine) 0
antecubital crease
(L) 7 cm (routine) 1
(L) 14 cm (routine) 1
14 cm 27.5 ) 21 cm
7 cm 24
antecubital crease 23 Unaffected (medial)
(L) 7 cmn 21 (U) 14 cm (foutine) 10
(L) f_ e = (U) 7 cm (routing) 0
L) 23 & LS antecubital crease
(L) 7 cm (routine) 0
om volume calculator ) L 't EI ::’ (routine) 2
volume (ml) 1523 s

2
e (ml) 129
231

ans217
LEE. &J
H
)
e —
]

SNUBH FPSZ230 4.0cm M 061 2015081

DrLlim L513S Res Tis03  01:59:32P8
98 ne
"
- I - L
3 A — — =
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Diagnostic Accuracy of Clinical Measures Considering .
Segmental Tissue Composition and Volume Changes z" 2
of Breast Cancer-Related Lymphedema H 3
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CLINICAL TRIAL

Use of a prospective surveillance model to prevent breast cancer
treatment-related lymphedema: a single-center experience

Eun Joo Yang' - Soyeon Ahn” - Eun-Kyu Kim” - Eunyoung Kang” -

Youngmi Park?® - Jae-Young Lim' - Sung-Won Kim*
Historical C | Group

Breast cancer patients
May 2012-April 2013
(n=528)

22 patients ( - 35patients
lost to follow- lost to follow-

Prospective Surveillance Group

upatTi 506 patients up at T2
. q 1
Breast cancer patients Breast cancer patients atT .
493 patients
May 2013- May 2013- Nov 2012- o
April 2014 Oct 2013 Oct 2013 May 2013-
(n=310) 4
April 2014
(n=481) pri
24 patients 38 patients lost
lost to follow- to follow-up at
upatT1l T2
457 :: .:.':' nts 272 patients
at T2
Nov 2013- May 2014-

Oct 2014 Oct 2014



Results

HC group
(N =317), n (%)

SLYM group,
(N = 390), n (%)

Age at diagnosis (years)

48.6 + 11.7 (25-82)

476 £ 10.7 (23-89)

Table 2 Multivariate analysiz of nsk factors associated with lym-

phedema (& = TOT)

BMI 233498 243+95 .. ..
, , Chinical charactenstics HE 95 % (1 P valuc®
Dominant side 132 (41.6 %) 207 (53.0 %)

Histopathologic stage Age (=60 years) 003  001-0.05 0.014
1(%) 92 (29.0 %) 109 (28.0 %) BMI 25 k 2 60 (L60—2 TS 0.255
11 (%) 168 (53.0 %) 215 (55.0 %) MI (=25 kg/m) i AT <
I (%) 57 (18.0 %) 66 (17.0 %) Domimant side 1.75 {45363 0.432

Breast surgery Histopathologic stage (=11) 1.52 0.73-3.11 (.321]
BCS 28 (88 %) 138 (354 %) Type of surgery (mastectomy) 1.17  (42-3.29 (1. T
Mastectomy 289 (91.1 %) 252 (64.6 %) L } -

Radiotherapy Radiation therapy (breast with SCRT) 201 1.05-3.03 (L045
Not done 41 (12.9 %) 47 (12.0 %) Chemotherapy (taxel) 498  1.93-12.87 (.01
Breast only 174 (54.9 %) 211 (540 %) Surveillance protocol 031 017-056 <0001
Breast and SCRT (%) 102 (3.2 %) 140 (36.0 %)

Chemotherapy HJ_E" hazard rano, OF confidence interval, SCRT supraclavicular radi-
Doxetaxel 223 (70.3 %) 2801(71.9 %) ation ﬂ.‘L:‘]’.il.‘FI-}'

Cycle of doxetaxel 51403 61+02 * Cox proportional harards model

HC historical control, SLYM surveillance program for lymphedema management, BCS breasi-conserving
surgery, SCRT supraclavicular radiation therapy

Risk factor of lymphedema
ALND

Age '
Radiation therapy on SCRT ED:' Surveillance

Chemotherapy with taxel



Table 3 Multiple logistic regression analysis of patients with breast cancer in surveillance group (V = 390

Variables Muodel | Model 2 Muodel 3

Age 101 (0.98-1.05) 101 (0.98-1.05) 102 {0.98-1.05)
BMI 102 (0.97-1.06) 102 (0.97-1.05) 103 (0.98-1.05)
Dominant side 1.05 iD.96-1.16) 1.06 (0.96-1.16) 106 {0.97-1.15)
Type of surgery (mastectomy) 170 (0.86-6.55) L6T (0.88-6.11)
Radiation therapy (breast with SCRT) 202 (1.06-3.11)" 201 (1.05-3.10)"
Chemotherapy (taxel) 5.56 (2.00-9.11)" 5.55 (1.99-9.01)"
Poor compliance (interval of follow-up >3 months) 116 (1.36-6.80)"
Low grade of self-monitoring and insight (score <2) 131 (1.03-3.24)"

Values are odds ratio (95 % CI)
Model 13 Age, BML and dominant side
Model 2: Model 1 + histopathologic stage, type of surgery, radiation therapy, chemotherapy

0.7 1AWy

Sensitivity
050

0,00 0.25 0.50 0.75 1.00
I-Specificity

——— Muodel | ROC area=.5538 —— Model 2 ROC anca=0. 5906
—a— Muodel 3 ROC arca=0 6307 Referenoe

Fig. 2 ROC curve of lymphedema prediction in surveillance group

Fig. 1 Kaplan—Meier with log-
rank analysis for the irreversible

lymphedema in the surveillance
group compared the historical

control group

Supplemental table

C“"(‘;‘;f‘)’jl“ sensitivitieso specificitiess
15 i 0.00 -
4.0 1o 0.02 -
5.5 1o 003 .
6.5 1o 0.04 .
7.5 1e 0.05 .
85 1o 0.08 .
o5 Lo 0.09 .
10.5 0.96+ 0.13 .
11.5 0.92¢ 0.20 -
12.5 0.92¢ 0.22 -
13.5 0.8+ 033 -
14.5 0.8+ 036 -
15.5 0.8¢ 038 .
16.5 0.8¢ 040 .
17.5 0.8¢ 043 .
185 0.8¢ 047 .
195 0.8+ 047 .
20.5 0.72¢ 051 «
215 0.68+ 0.52 -
22.5 0.68+ 0.53 -
23.5 0.68+ 0.54
24.5 0.68+ 0.55 =
25.5 0.64+ 0.57 »
26.5 0.64+ 0.57
27.5 0.6¢ 059 .
285 0.6 0.60 .-
20.5 0.6 0.61 .
31.0 0.56 0.62 .
325 0.56¢ 0.62 .
33.5 0.56+ 0.62 -
34.5 0.56+ 0.63 -
36.0 0.52¢ 0.65 -
37.5 0.52+ 0.66 .
Kaplan-Meier survival estimates
=
i
=
z4
=
&
=
Z |
= T T T
1] 0 40
Months
Historical Surveillance group
M at risk 12 mo 24 mo 36 mo 48 mo a0 mo
Surveillance 144 94 57 49 1
Probability 97 93 89 &0 B0
(*a)
Historical 119 85 47 18 2
Probability B0 66 62 58 58

(e



1-4. Service Paradigm Shift by loTed Self-Rehab
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Application of exercise for breast cancer patients

Flow Chart
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Edema-related symptoms
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PHR-based lymphedema care management

Activity tracking
device

Daily activity
(Step counts)

Sleeping time
Body weight = /-ﬁﬁ e R !.
- ‘
/' Data Clinician
User-generated PHR-based summary
log data Care management App. feedback

Muscle enhancement
) exercise

(workout frequency)

V Edema-related any
symptoms
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Effects of the Personal Health Record based Healthcare Management Program on

Self-Care Status in Patient with Breast Cancer with Lymphedema
= Eun Joo Yang, Borim Ryu?!, Sooyoung Yoo!, Jeong-Whun Kim?

= The effect of PHR on the compliance of progressive resistance exercise with
theraband was assessed by using a randomized controlled trial (RCT) protocol for a
2-arm parallel group with a 1:1 allocation ratio
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= Group 1: patients without symptom at baseline

Group 2: Patients who reported symptom after exercise before enroliment
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Metabolic equivalent task score changes in
subgroup analysis

The frequency of exercise (days per week) in the intervention group had a significant
difference compared to the control group (4.2 = 1.5 vs 2.1 = 0.7 days per week).
Patients who reported symptom after exercise before enrollment had more improvement
in the intervention group compared to the patients without symptom at baseline



Closing

= Surveillance program for lymphedema
— Physiology of lymphatic drainage
— Early diagnosis of lymphedema
— Conservative treatment with Surveillance program

= Real world management with loT
- Exercise program with ICT for high risk of lymphedema
—Future step



Thank you

For your attentson



