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Introd uction inthe arm, decreased range qf motion, circumferential increasein

the affected arm, numbness in the arm, decreased muscle power
The breast cancer is one of the commonest cancers in women  [6-8]. According to the studies there are various assessment
where the life expectancy is quite hlgher as the basic treatment tools for measuring the |ymphedema by circumference, water
following with chemotherapy, radiotherapy and surgery [1].  displacement method, infrared perometry and bioelectrical

These treatments enhance life expectancy but affect the quality  impedance having different approach towards measuring size to
of life as leading to different complications such as Breast cancer  change in limb volume [9].

related lymphedema (BCRL) [2]. BCRL is complication that arrives
due to treatment effects such as removal of axillary lymph nodes,
radiation leading to scarring of the lymph nodes and so on [3].
In BCRL the affected arm presents with the accumulation of
lymphatic fluid which can be accumulated in alternated nodes or
complete arm or even on the breast tissue if the lumpectomy is
performed but it duly depends on the removal of the number of
lymph nodes [4, 5]. Lymphedema presents with signs of heaviness

Studies presenting various treatments for the BCRL having
positive results in significant reduction in lymphedema but CDT
came to be the gold standard treatment for the BCRL patients
even in there later and permanent stages of lymphedema and
present with promising results so as the case presented below
[10, 11]. The patient was informed for data extraction and her
consent was shared with our team for publication.
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Case Presentation

A 67-year-old female patient weighing 70 kg (endomorphic) and
height of 147.8cm presented with the chief complaint of swelling
in the left upper limb in the last 8 months and was progressive.
The patient complaint of heaviness, increased in the size of the
limb; the pain and heaviness on the surgical area. The assessment
of the patient started for the medical history where she was the
breast cancer survivor at the stage 2 and had got modified radical
mastectomy with axillary lymph node dissection last year followed
with radiation of 18 cycles and prior mastectomy had 21 cycles of
chemotherapy. The patient was presented with a comorbidity of
hypothyroidism for last 5 years and a hysterectomy 3 years ago.

Patient was observed on stage of lymphedema [12] where she
was diagnosed at the stage 3 with the fibrosis of the skin with
oedema specially in the forearm and the dorsal area of hand
(Figure 1). The lymphedema was measured with the help of
circumference from the palm to tip of shoulder, by keeping the
gap of 4 cm apart from wrist to tip of shoulder and measuring
the circumference in the centimeters for bilateral upper limb; the
measurements were having a great difference present (Table 1).

Patient presented with the pain on the VAS scale of 3 out of 10
(Graph 1), on the surgical site as accumulation of lymphatic fluid
was observed in the lower segment of the surgical line. The skin
changes were firm in nature and with the scar present at the
surgical line. The sensory assessment was done to check on the
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Figure1 Skin and lymphedema changes. a. Lymphedema
and skin change pre- intervention on palmar side. b.
Lymphedema and skin change pre- interventiqp on
dorsal side. c. Lymphedema and skin change 70 day

K of intervention on forearm. J

Table 1: Measurements of upper limb - Presenting the circumferential
measurements of the affected and unaffected limb for both pre
-intervention and 70th day of follow up.

Pre intervention

Measurements for the upper

70th day of follow

limb up
LT UL RT UL LT UL RT UL
(Incm) | (Incm) | (Incm) | (Incm)
Tip of the Shoulder 46.8 35.5 36.1 35.6
4 cm below from above 46.0 35.4 35.9 35.4
4 cm below from above 44.8 33.8 34 33.8
4 cm below from above 414 32.5 33 32.6
4 cm below from above 38.8 30.5 30.9 30.5
4 cm below from above 39.5 314 31.9 315
4 cm below from above 36.2 29.3 29.8 29.3
4 cm below from above 32.8 26.7 26.9 26.7
4 cm below from above 28.7 22.4 22.7 22.6
At Wrist joint 22.7 17.9 18.1 17.9
At palm to dorsum 21.9 15.8 16 15.8
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Graph 1 Pain on Vas - Presenting the pain on vas on day of
preintervention to 5th day of post intervention, to
K 10th and 15th day of intervention /

Table 2: Manual Muscle Testing of Upper Limb - Presenting the manual
muscle testing of the affected and unaffected upper limb for both pre-
intervention and 70t day of follow up.

MMT for the Upper limb  Pre intervention 70th day of follow up

Joint complex - Muscle LTUL  RTUL LT UL RT UL
groups

Shoulder Joint complex-

Flexors 2+ 4 4 4
Extensors 2+ 4 4 4
Abductors 2+ 4 4 4
Adductors 3 4 3+ 4
External rotators 2 4 4 4
Internal rotators 2 4 4 4
Elbow joint

Flexors 2+ 4 4 4
Extensors 2+ 4 4 4
Radio ulnar joint

Pronators 2+ 4 4 4
Supinators 2+ 4 4 4
Wrist joint

Flexors 2+ 4 4 4
Extensors 2+ 4 4 4
Radial Deviators 2+ 4 4 4
Ulnar Deviators 2+ 4 4 4

numbness factor present generally in the BCRL patients where it
came to be negative as the dermatome examination was intact
for the affected and non-affected arm. The manual muscle testing
was done for bilateral upper limb group of muscles such as the
flexors, extensors, abductors, rotators for shoulder complex
which was comparatively less as compared with non- affected
shoulder complex so as followed for the elbow complex flexors
and extensors, forearm pronators and supinators, and wrist joint
flexors, extensors, ulnar deviators and radial deviators comparing
for both the upper limb as demonstrated (Table 2).

The range of motion was than analyzed with the help of
goniometer and the ranges were presented for every range of
motion from shoulder to wrist and the motion in all the planes.
The range of motion was not that affected and was almost within
normal limit of the joint motion (Table 3).
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Table 3: Range of motion of upper limb - Presenting the range of motion
of the affected and unaffected upper limb for both pre -intervention and
70th day of follow up.

ROM for the Upper limb Pre intervention 70th day of follow

up
(AROM) (AROM)

Joint complex and LT UL RT UL LT UL RT UL
motion

Shoulder Joint complex
Flexion 0-175° 0-178° 0-178° 0-180°
Extension 0-60° 0-60° 0-60° 0-60°
Abduction 0-180° 0-180° 0-180° 0-180°
External rotation 0-85° 0-85° 0-85° 0-85°
Internal rotation 0-85° 0-85° 0-85° 0-85°
Elbow joint
Flexion 0-140° 0-145° 0-143° 0-145°
Extension 140-0 ° 145-0°  143-0° 145-0°
Radio ulnar joint
Pronation 0-70° 0-70° 0-70° 0-70°
Supination 0-82° 0-82° 0-82° 0-82°
Wrist joint
Flexion 0-75° 0-75°  0-75°  0-75°
Extension 0-70° 0-70° 0-70° 0-70°
Radial Deviation 0-20° 0-20° 0-20° 0-20°
Ulnar Deviation 0-33° 0-33° 0-33° 0-33°

Interventions

Theintervention protocol was defined as with the help of the most
effectful treatment followed for the BCRL that is combination of
the complex decongestive therapy with the combination of the
intermittent pneumatic compression. The treatment procedure
was followed with division of CDT to manual lymphatic drainage,
therapeutic exercises and multi-layer bandaging. The total
treatment protocol was followed for 40 minutes intermittent
pneumatic compression with 35 minutes of the MLD, 25 minutes
of the therapeutic exercises and followed with multi-layer
bandaging. The follow up was for 70 days having 6 days a week.

The steps were followed for the manual lymphatic drainage
where it was further divided into the Lymph node activation
which was stretch and release of 10 cycles to the anatomical areas
starting from posterior auricular lymph nodes of bilateral side to
supraclavicular lymph nodes of bilateral side to right breast lymph
nodes to right axillary lymph nodes just below xiphisternum
followed with deep breathing exercises for abdominal lymph
nodes and Inguinal lymph nodes. The MLD was continued with
manual lymphatic massage where the procedure was 10 circles
each to the compartments divided where the superficial massage
was provided and drainage to active lymph nodes according
to division of arm and chest area segmentally; medial upper
qguadrant of left chest to right breast to lateral upper quadrant
of left breast to left auricular and supraclavicular area to medial
lower quadrant of left breast to sternal and abdominal area
lateral lower quadrant of left breast to leftinguinal and abdominal
lymph nodes. to upper arm to auricular and supraclavicular of
left side to lower arm to auricular and supraclavicular of left side
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to at elbow to auricular and supraclavicular of left side to upper
forearm to auricular and supraclavicular of left side to at wrist
to auricular and supraclavicular of left side to palm and dorsum
and fingers to auricular and supraclavicular of left side. The
procedure was done in supine lying and side lying. Intermittent
pneumatic compression: Applied for 40 minutes on left arm
covering chest area at the pressure of 45 MMHG for 20% gradient
for lymphedema.

Exercises followed as for left arm followed for 10 repetitions each
exercise inclusive of all the range of motion exercises inclusive
(Figure 2) of wrist rotations, fanning of fingers, gripping of wrist
in flexion at 90, 180 and abduction of shoulder at 90 degrees
without resistance, stretch for flexors and extensors of wrist,
shoulder rotations, shoulder shrugs, pectoralis stretches, deltoid
stretch, triceps stretch and finger ladder in frontal and sagittal
plane. The exercises were progressed with the decrease in the
lymphedema and increase in the patient’s muscle performance.
The progression was with addition of exercises such as wall
pushups, gripping exercises with the stress ball, increase in sets
from one to 3 sets with each of 10 repetitions. The progression
after the successful decrease in the lymphedema helped in the
addition of the resistance training with the help of half kilogram
weight which included all the range of motion exercises with it as
present above with 10 repetitions for first few days progressed
with 2 sets. The progression was well kept with the patient
consent and will power and initiated with one kilogram weight
for range of motion exercises for 2 sets.

Figure 2 Therapeutic exercises a. Wrist flexion and extension.
b. Wrist rotations. c. Capsular stretch of shoulder

K complex. /

Multi-layer bandaging was followed for each day and wore after
the completion of the treatment and removed after 20 hours.
The method followed for the wearing of the multilayer bandaging
was that finger bandaging covering from wrist to fingers to wrist
then arm stockinette then Foam layer in tubular manner then 3
layers of bandaging with no. followed as 1st bandage from wrist
to dorsum to palm to wrist in figure of 8 to mid-forearm followed
by 2nd bandage from wrist to above in figure of 8 followed by 3rd
bandage from where 1st ended followed by 4th bandage from
where 2nd ended to tip of shoulder in figure of 8 (Figure 3).

Results

The case was provided with 6 days a week protocol here provided
with 40 minutes of intermittent pneumatic compression, 35
minutes of manual lymphatic drainage, 25 minutes of exercises
and 10 minutes for multi-layer bandaging. Short term goal was
to manage the lymphedema and reduce it, whereas the long-
term goal was to enhance the muscle power so as to prevent
the progression further. The 70 day follow up came up with
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Figure 3 Multi layer bandaging a. Finger bandaging on palmar
side. b. Finger bandaging on dorsal side. c. Foam
rolled on the affected arm. d. Complete multi-layer

K bandaging on the affected arm. /

accomplishment for both the goals where outcome measures such
as circumferential measurement so as the stage of lymphedema
which was reduced by 2 stages and enhancement of the muscle
power from 2 to 4+ as recorded from pre-intervention to every
week to 70th day of follow up. Patient was improving after every
week and addition of ease in activities of daily living encouraged
her for the daily progression of therapy.

Discussion

This case study explains the management of the BCRL patient
present with exaggerated stage of lymphedema that is stage
3 present with fibrotic changes of the skin and non-pitting
oedema. There are various studies explaining types of different
physiotherapeutic intervention as significant depending
on their entitled outcome measures, such as quality of life,
circumferential difference, strength of the muscle, lymphatic
fluid exchange, decrease in pain in affected limb as on VAS and
so on [13]. The outcome measured varies from each study with
different sample size, cases and review studies. The quality of life
in cancer patients is highly mandatory whenever dealing with the
rehabilitation so as to keep the patient confident and self-belief
that he or she is improving every day so that they can reach back
to their working life as they were [14].

There were various physiotherapeutic interventions such
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as kinesio taping, compression bandaging, low level laser
therapy, manual lymphatic drainage, intermittent pneumatic
compression, compression sleeves, exercises varying from
aerobic to resistance and complex decongestive therapy. There
are studies that have proven that gold standard treatment for
the lymphedema treatment is CDT, so as this study was followed
with the later staged BCRL and fibrosed condition [15].

The studies have presented that intermittent pneumatic
compression plays a role in BCRL reduction but not significantly
when utilized alone but better in the combination of the CDT to
reduce high grade lymphedema followed in this case study [16,
17].

Resistance exercises can worsen the condition of the BCRL but
the studies have proven this statement as myth that resistance
exercises do not have any impact on BCRL as some studies
have proven that reduction in BCRL is resulted where some
have resulted the better muscle outcome allowing the muscle
contraction channelizes the lymphatic fluid [18,19].

Conclusion

The case report highlights that the management of the
BCRL patient with CDT and IPC followed with progression of
resistance training, further leading to promising results in both
circumferential measurements, skin changes, decrease in pain
on VAS and muscle power. Also, it states that the BCRL should
be managed early so as to avoid complications occurring such as
permanent fibrotic changes, as well as better functional status
and quality of life.
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