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Figure 1. Study flow chart

Radiation induced
brachial plexopathy

(N=4)
Follow-up loss or expire

(N=49)

Brachial plexopathy in patients with breast cancer
(N=82)

Clinical course

at 1 year

(N=29)

Follow-up loss or expire

(N=8)

Clinical course

at 2 year
(N=21)

Xo
ok

<+

O CH&ARSl ol

ESIRS

ok

A 2

=
[

A+ HolH

2=

ju

Mg

K&
<0

ol

X =2o| It

S|
~

o L —
, QE%, ==

A

hd

HEA

ot
O,

=
T

Ef (no evidence of disease) O

78, MBp TICH H OX[8) Tz AIFoAMS &

M o2l
o [E=]

Y o F, M0

e
o
o

FX|E A

=1
=

of et i

olf, 1|1

22 A K2 Al

SOk
o

-
ot

foF

] Jts#e(ol gisto| Ciet HEIF HOIH

1]

ER

MBP2| H2|

=
[

E|QUACE 2T E HAOIAM

1
o3

e

ofn
ol

mujru

o
Klo

i

ol



KF

tjo

= StACE o7 ES| 7ts ™
W oolgel ARE ZH=OolM HARRE 2t

o 7SR OIXIX|

IE
o

of g &

4

=
[=]

R

A
o

q

= dYE dRoMe Y =5, 2, A= T2 M 7HA|

o Zt=O0lA Z FIHALS]

oju

Z| & X ®#3HgE (minimum detectable change)

Ko
uj

OH

&

Jd

i

2 ZolstALt.

H 2201M 2 ME|DIH 0|4

0

wa
A

oz Yz,

=
7IT'__

=
=

(cord)
He

R0 M

=

3
—

EREE

THE HAOA

PN
=

i H#

Ol A}
O o

A2

ddelstt Moo ofsf TH=|ULt.

(axonotmesis)i| CH

H0f| et

b 43 (Fisher's exact test)O|

—

Sl
o

= YA K= A

foir

ol 71ax E4 20| ALRE|UCH MBP X

Xt
=

7l
o]

3

~
(<]

O IA 2

.
()

71 %

.
o

wjr

1l

Ct £ 2M0|= SPSS 23.0 BT (SPSS

(o]
PN

T

SH

A
m

517 fsil Azl v A (Cramer's V test)O]

Inc., Chicago, IL, USA)O| AtEE|QULCtH



MBPE ZTIEHZE2 F 299l R LXpIt ABHo=zE 70| ZE(UCH ZE AT EH0
Oist 2M2 2t2to] EMHEE HO|HE Y2 = Ues ZR0 o510 EME(AUCE HIRHE2| 2
TEASHY EM Gl Quiet tH EM2 B 1 (Table 1)0 7|&%0 QUCLH EIIXF 29Ho| HE A
H2 MBP ZTITh A|FOIA 543 + 11.6MA20 ZF OHO0[QULCE FLA| AN ERE2E= H
24 {32 (invasive ductal carcinoma)O| 91.3%2 7t& DULCH ZUY =849 wal MEfII MF
24 (triple-negative) O ZA2E 28 T 10Y (35.7%)0|AUCL FYUAS| & Y FTHAME BHY

XA EENE O Aot FoH 2y
dissection)0| 14% (483%)2 =2 7I& &

Al g2 AL

=
2 ZAME AL

1, 29¥e| UMK EF

2#H & (modified radical mastectomy and axillary lymph node
o

SOk
S o

ot
1
fo
IE
mjo

Table 1. Demographic and breast cancer-related characteristics of the study participants

Characteristics

Total participants (N = 29)

Age of MBP diagnosis (year)

Gender (male : female)

Cancer stage at initial cancer diagnosis (n =
IA
IB

26) @

IOA
IIB
mA
mB
mcC
v
Breast cancer receptor status (n = 28) @
Triple-negative breast cancer
History of initial cancer treatment
Operation
Breast-conserving operation and sentinel node biopsy
Modified radical mastectomy and axillary lymph node dissection
Inoperable condition or no operation
Chemotherapy
Radiation therapy
Hormonal therapy (n = 27) @
Targeted therapy (n = 28) @

543 + 116
0:29

3 (11.5)
0

3 (115)

7 (26.9)

3 (11.5)
0

8 (30.8)

2(7.7)

10 (35.7)

10 (34.5)
14 (48.3)
5(17.2)
29 (100.0)
27 (93.1)
14 (51.9)
9 (32.1)

Values are mean #* standard deviation or number (%).

¥ Analysis was conducted on the participants from whom data was available.
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Table 2. Characteristics related to metastatic brachial plexopathy (MBP)

Characteristics Total participants (N = 29)

Duration from initial cancer diagnosis (year) 73 + 7.2

Cancer status before MBP diagnosis

NED 6 (20.7)
SD 8 (27.6)
PD 15 (51.7)

Location and extent of metastatic lymph node (n = 25) @

ALN only 5 (20.0)
SCLN only 3(12.0)
ALN + SCLN 6 (24.0)
ALN + SCLN + others 6 (24.0)
No metastatic lymph node (chest wall or soft tissue invasion only) 5 (20.0)




Electromyography findings

Location of brachial plexus lesion (n = 27) @

Trunk
Upper 3(11.1)
Middle 0
Lower 4 (14.8)
Whole 14 (51.9)
Cord
Medial 1(3.7)
Lateral 0
Posterior 13.7)
Medial + posterior 0
Medial + lateral 3(11.1)
Lateral + posterior 1(3.7)

Severity of axonotmesis (n = 24) @

Partial 17 (70.8)

Complete 7 (29.2)

Brachial plexus MRI findings (n = 21) @

Plexus involvement 5 (23.8)
Plexus + root involvement 8 (38.1)
Compression 6 (28.6)
Plexus involvement + compression 2 (9.5)

Cancer treatment during 1 year after MBP diagnosis

Chemotherapy only 21 (72.4)



Radiation therapy only 1(3.4)
Chemotherapy + radiation therapy 6 (20.7)

No cancer treatment 1(3.4)

Values are mean +* standard deviation or number (%).

Abbreviations: NED, no evidence of disease; SD, stable disease; PD, progressive disease; ALN, axillary lymph node; SCLN,
supraclavicular lymph node; MRI, magnetic resonance imaging.

3 Analysis was conducted on the participants from whom data was available.

 All of the multiple symptoms identified at the time of MBP diagnosis were reported.
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Table 3. Clinical symptoms at metastatic brachial plexopathy (MBP) diagnosis

Clinical symptoms Total participants (N = 29)
Weakness (n = 25) @ 24 (96.0)
Pain 24 (82.8)

Severity of pain

Mild 2 (8.3)
Moderate 8 (33.3)
Severe 14 (58.3)

Location of pain (n = 11) @

Proximal (shoulder, upper arm) 3(27.2)

10



6 (54.5)
2 (18.1)
11 (47.8)
6 (54.5)
11 (100.0)
5 (454)
22 (95.8)
5 (22.7)
14 (63.6)
3 (13.6)

Distal (forearm, hand)
Proximal + distal
Forward flexion
Abduction
External rotation
Malignant
Unclassified

Shoulder limited range of motion (n = 23) 29
Benign

Lymphedema (n = 24) @

 All of the multiple symptoms identified at the time of MBP diagnosis were reported.

@ Analysis was conducted on the participants from whom data was available.

MBP TIEH AlF, 1d, d2|1 2 FHIE A[FHA 2
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Table 4. Clinical course of symptoms related to metastatic brachial plexopathy (MBP) at the initial, 1-year, and 2-year follow-up

Initial (N = 29) 1 year (N = 29) 2 year (N = 21)
Yes No N/A*  Improvement  Maintenance Aggravation N/A*  Improvement  Maintenance Aggravation N/A "
Weakness 24 1 4 7 7 6 9 2 8 4 7
Pain 24 5 0 4 21 3 1 1 8 5 7
Shoulder LROM 11 12 6 4 8 10 7 2 9 4 6
Lymphedema 22 2 5 7 9 3 10 3 9 3 6
Malignant lymphedema 14 5 3 4 6 1 1 2 6 2 1

Values are number.
Abbreviations: LROM, limited range of motion.
3 Malignant lymphedema was analyzed as a subgroup of lymphedema.

“N/A, data not accessible.
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Table 5. Comparison of the clinical course change at 1-year follow-up by the administration of

anticancer treatment following metastatic brachial plexopathy (MBP) diagnosis

Cancer treatment

Chemotherapy
Total participants Clinical course Chemotherapy Radiation No cancer
+ radiation p value
(N = 29) change at 1-year only therapy only treatment
therapy
Improvement
Weakness i ® 1 ) 1
or maintenance 0.816
(n=20)2
Aggravation 5 0 1 0
Improvement
Pain i 18 1 ’ 1
or maintenance 1.000
(n=28)2
Aggravation 3 0 0 0
Improvement
10 0 2 0
Shoulder LROM i
or maintenance 0.447
(n=22)2
Aggravation 6 1 3 0
Improvement
Lymphedema i 2 ° ) °
or maintenance 0.249
(n=19)a
Aggravation 2 0 0 1

Values are number.
Abbreviations: LROM, limited range of motion.

@ Analysis was conducted on the participants from whom data was available.
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Table 6. Association between metastatic brachial plexopathy (MBP) related characteristics and clinical course change at 1-year and 2-year follow-up

Clinical course change at 1-year follow-up Clinical course change at 2-year follow-up
MBP-related characteristi
related characteristics Weakness Pain Shoulder LROM Lymphedema Weakness Pain Shoulder LROM Lymphedema
(n=20)2 (n=28)2 (n=22)? (n=19) 2 (n=14)? (n=14)2 (n=15)2 (n=15)2
Cancer stage
**%0.531 **%0.561 **%0.550 **%0,544 **%0,500 **%0.590 ***0.706 ***0.644
(n=26)2
Triple-negative breast cancer
**0.403 **0.308 *0.100 **0.265 **0.332 **0.395 **0.228 **0.207
(n=28)2
Location of metastatic LN
**0.381 **0.260 **%0.576 **0.448 **%0.607 ***0.586 ***0.649 ***0.538
(n=25)9
Severity of axonotmesis
***0.527 **0.204 **0.286 **0.268 **0.408 N/T 9 **0.298 **0.298
(n=24)2
Brachial plexus MRI findings
**0.371 **0.391 **0.395 **0.372 **0.312 **0.402 **%0.515 **+0.509

(n=21)2

Values are Cramer’s I/

Abbreviations: MBP, metastatic brachial plexopathy; LN, lymph node; MRI, magnetic resonance imaging; LROM, limited range of motion.
3 Analysis was conducted on the participants from whom data was available.

® N/T, not testable. The data were not testable as all the participants with pain at 2-year follow-up showed partial axonotmesis.

*** /> 0.500 (Strong association), ** V> 0.200 (Moderate association), * IV < 0.200 (Weak association) by Cramer’s V test. Bold represents strong association.
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Objective Metastatic brachial plexopathy (MBP) is a late complication of breast cancer that results
in significant functional impairments such as pain and muscle weakness. However, there have been
exceedingly rare studies of MBP that are limited to breast cancer or tracking the clinical course of
MBP. Therefore, this study aims to track the clinical courses of MBP in breast cancer patients and

analyze associated factors.

Methods This study retrospectively reviewed medical records of breast cancer patients with
confirmed MBP who visited the Department of Rehabilitation Medicine at Seoul Asan Medical Center
from January 2009 to September 2023. A total of 29 participants available with over 1 year of follow-
up data were ultimately selected. Data on demographic, breast cancer-related characteristics
(including stage and treatment history), as well as MBP-related characteristics (including time of
MBP diagnosis, accompanying symptoms, extent of metastatic lymph node, and anti-cancer and
rehabilitation status) were collected. Changes in clinical symptoms were investigated at both 1-year

and 2-year follow-up time points.

Results Of the total 29 subjects, the mean age was 54.3 + 11.6 years, and the duration from breast
cancer diagnosis to the MBP diagnosis averaged 7.3 + 7.2 years. At the time of MBP diagnosis,
accompanying symptoms included upper limb muscle weakness (96.0%), pain (82.8%), shoulder joint
limited range of motion (47.8%), and malignant lymphedema (58.3%). Among those experiencing
pain, 91.6% reported moderate to severe pain. All participants with limited range of motion showed
limited shoulder abduction. Regarding clinical course follow-up, upper limb weakness displayed
diverse courses at 1-year (7 with improvement, 7 with maintenance, and 6 with aggravation) and
remained relatively stable at 2-year. In the case of pain, most participants showed no significant
changes at 1-year (21 out of 28), but a tendency towards maintenance or worsening was noted at
2-year (13 out of 14). Shoulder joint limitation remained stable or worsened at 1-year (18 out of
22), with no significant changes observed at 2-year follow-up. All participants with lymphedema,
except one, received rehabilitation therapy and most of them showed either improvement or
maintenance (16 out of 19) at 1-year. This tendency persisted at 2-year follow-up. Among MBP-
related characteristics, cancer stage showed a strong association with the clinical course changes at
both 1-year and 2-year follow-up (Cramer's IV > 0.500). Similarly, extent and location of metastatic
lymph nodes demonstrated a strong association with the clinical course changes at 2-year mark

(Cramer's IV > 0.500).

Conclusion This study comprehensively analyzed the clinical courses of various symptoms
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accompanying breast cancer MBP and their associated characteristics. The results particularly
highlight the need for proper diagnosis, education, and rehabilitation interventions for malignant
lymphedema. Our findings are expected to ultimately contribute to understand and predict the

course of individual breast cancer MBP patients in future clinical practice.
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